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Institut de Radiophysique — IRA /CHUV:

+50 years of experience

Service, research and teaching

Our trainers are field experts
Coordinated by a trained pedagogical
expert (<)

Limitations : our personnel, instruments
and infrastructures are shared with

routine activities @WV
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RP training in Switzerland — legal framework

Parliament Radiation Protection Act (law)

Federal Radiation Protection Ordinance Ordinance

council : : : e
Ordinance on Fees Charged in the Field of oi‘a'b"l‘;'tze
Radiation Protection
Installations Materials Dosimetry
i Ordinance on the
Ordinance use of sealed Ordinance on Dosimetry
on X-rays radioactive sources RP training ordinance
(OFX) in medicine
Federal : (OSRM)
department of Ordinance on Ordinance on the
p . accelerators use of radioactive
home affairs (OrAc) materials

Ordinance on radioactive waste subject to
mandatory delivery

Federal office i e
of public heath

Source: adapted from https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf
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RP training in
Switzerland

* most of people get RP training in
addition to their initial education

* training objectives are definedin
a dedicated ordinance V/ '

* each training centres develops
the course, and then applies for a
certification.

Source: https://www.chuv.ch/fr/ira/ira-home/formation-en-radioprotection/fomations-initiales/il
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RP training in Switzerland : officer / expert / competent person?

* Only one term is used in the legislation:
» Strahlenschutz-Sachversténdige

\
|

* Experts en radioprotection TMAN: |
* Periti in radioprotezione E)CPC \
* Radiological protection experts Q

No formal distinction between RP experts (RPE) or RP officers (RPO).

In terms of competences, the training is comparable to that of RPOs, but

It is very specialized and detailed, according to their domain of expertise

They can be granted legal responsibilities (i.e. may be officially designated on a licence)

* Their position can evolve according to their responsibilities (local operational vs. broader and advisory)

Radiological Protection Ordinance, Art 2 : radiological protection experts means experts, as specified in Article 16 of the RPA, who have the knowledge, training and experience in
radiological protection needed to ensure the effective protection of people and the environment; experts are responsible for implementation of the legal requirements g’n internal
radiological protection directives and for monitoring compliance within the enterprise.



RP training in Switzerland
Structured according to professional categories

* Medical activities for physicians, dentists, chiropractors, and veterinarians

 Activities in the medical field (excluding physicians, dentists, chiropractors, and
veterinarians) and in the medical industry

* Activities involving emergency situations, exposure, and management of radiationsgﬁj
S

e Activities in the field of nuclear facilities

 Activities in the fields of industry, crafts, education, research, and transport

Challenge: suitable for different professional backgrounds




RP training in Switzerland : initial and continuing traning

frequency | #teaching | continuing
of required units of education

# of initial
Field of application teaching

. continuin continuin recognition
units & g g

education education | obligation

: 1 1-RPOs in the use of unsealed radioactive materials in B/C .
- 80 5y 16 yes :
= work areas .

| 2 - RPOs in the use of unsealed radioactive materials posing a 24 = 8 o

low hazard

| 3 - RPOs for equipment analysis 40 5y 8 yes

| 4 - RPOs in the use of sealed radioactive sources and facilities

. . i 24 S5y 8 no

without full or partial shielding

| 5-RPOs in the trade and shipment of radioactive sources 24 5y 8 no

| 6 - RPOs for checking for the presence of radioactive materials 24 5y 8 no

| 7 - RPOs in the use of facilities without full or partial shielding 16 5y 8 no



RP training in Switzerland
Competences

Tabelle 2: Kompetenzen

Die anerkannten Ausbildungslehrginge stellen sicher, dass die Personen folgende Kompetenzen, Fihigkeiten und Kenntnisse besitzen:

Kompetenzen / Berufsnummer I [z |13 14 (I 16 17 18 19 110 Pt ri2frisprd pris (e | 17 | 119
= =] =
o . &E g = £ E u 2 | £ g
@ |g5& =22 £5 |82 £ =5 =| 2 |5 |£
| |25 0 Rl s> |g3 5e| &= e =R =
2 |22 | B |22 s |=Z |28 =5 | 25 S| &1¢ g
g |=ze = | &E= 3| %E |<£2 mE 2 | 2 " Z ] = =
FREr A ECE 2| 22|25 |E22 ] < Z =| £ | § =P
z |58 | = |8:2L | B2 |25 |82 |22 ¢ - | E| B |= =0
3 o|Es | E|miEe| 2T [ |22 | 525 2 il 2| 2 |2 |22 s
= |e§ 2|gE=25| 35| 5= |5 2aolon g s | E ol =
< |s&g| 3 |2222| 22 | EF |2' | 55¢E - 5215 2|3 24 = | &
=228 = | g 92| g& SE |2 o 83'g =g = = i fE <] o
] ER=E= Sigal|l 88 |=2 |E= ==g | =9 ~ga | E = 5 == -] a,
z |=EB| 5 |=28cs| =8 |58 |°2 | 52245 2l =2 £ | £ & 2 | =
£ 22| 2 |E525| 55 | B2 |E2 | 222 | =2 2Ele| B |5 5= A I
£ |ESg| 2 |Ec2E| 22 | B BT EEc | 2L Bl B | B | BS | BB : |5
- =gl - L BEE = - s=ElS ey | 2% o2 - . Sh =5 = 2
7 |m=s| & |82 ) md [mEe|miE| &= mEila | 2 |25 | £2 3| =
Operationeller Strahlenschutz
Die Einhaltung der Grenzwerte
- i o . X X X X X X X X X X X X X X X X - -
im Strahlenschutz sicherstellen
Strahlenschutzkonforme Arbeitsme-
thoden mit radicaktivem Material un-
ter Berlicksichtigung des Optimie- X X X X X X - - - X X - x| - X - - X
rungs-Prinzips festlegen und
uberwachen
Strahlenschutzkonforme Arbeitsme-
thoden mit geschlossenen radioaktiven
Quellen unter Berticksichtigung des X X X X X b - - - X X - x| - X X X X
Optimierungsprinzips festlegen und
iiberwachen




RP training in Switzerland

Content
Tabelle 4: Aus- und Fortbildungsinhalte

Es bedeuten:

1: Kenntnisse: autzihlen, skizzieren, benennen, beschreiben, darstellen

Verstindnis: interpretieren, erkliren, erliutern, formulieren, prasentieren

Anwendung: anwenden, erstellen, 16sen, durchfithren, berechnen, gestalten, konfigurieren
Analyse: auswihlen, einteilen, analysieren, vergleichen

Bewertung: beurteilen, entscheiden, urteilen, klassifizieren, evaluieren
(Der Vergleich der Gewichtung ist nur innerhalb der Berufsnummer mdglich)

L R R ]

a) Die in der ADR festgelegten Anforderungen an die Ausbildungsdauer, die Lemhinhalte und die Fortbildung sind zu berlicksichtigen.

Berufsnummer 11 12 |13 14 15|16 | 17 18 19 tw i iz fna g foas | e jr| e | r2o
. g - = = £
= R 2! = 3 g
=] = = |5 & 20 = = 5 5
= - =] = ang ) & o o
3 2 i[F 12 |2 g1 = i |3
# = 35|52 |€2 | =5 - -4 g =] =
o 2 == |23 |22 |=Z'& = | = E - = =
2 S 22|2E |22 |22y SENS_|E| 22 | :E| 28
ECAEEN PEl EEE 23| 2| 2 |2.|5% 5 g
= ke Z5|22 = |2=3 &= | 25| 8 1 | 28 - 3
= z == |58 = T = o<t 2l = ;e 1 @
e b EElFEN EER ER P iz | 2Bl 2| 2 |€8| 28 2| z
g 5 =355 |22 |52 E2lsz| 2| 2 |3E52 | =
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“ ‘8 23 |z z 58 2o | g 2 il 5 22| 852 fu =
g 2 EE5 18 2Z5% 22| 2= | 2 2 23|83 3 E
= = =2 |- > Sl=g| = S - =) % E
i o o2 @ mEE malmz| @ L |mE|E2 3| &
Ausbildungsinhalte
Strahlenphysik
Aufbau der Atome/Nuklidkarte 2 1 1 1 1 1 - 1 1 1 1 1 1 1 1 1 1 1
Radioaktive Zerfille und Strahlenarten 3 3 2 2 2 2 - — - 1 2 1 2 2 1 1 1 2
Wechselwirkung Strahlung — Materie | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1




Modular
competence-based
training in RP
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sealed sources unsealed sources
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transport of radioactive goods

ALL THE MODULES =1 1 - RPOs in the use of unsealed radioactive materials in B/C work areas



Modular competence-based training in RP

* Each module is associated with clear and predefined learning
objectives (according to Bloom’s taxonomy).

* These are defined by the Institute, translating the requirements set in

the Swiss Ordinance on RP training.

EVALUATION

SYNTHESIS

ANALYSIS

APPLICATION

COMPREHENSION

KNOWLEDGE

Produce new or original work.
design, assemble, construct, conjecture

Justify a decision.
argue, defend, judge, support, value, critique

Draw connections between ideas.
organize, compare, contrast, experiment, test

Use information in new situations.
solve, use, demonstrate, schedule, sketch

Explain ideas or concepts.
describe, identify, explain, report, translate

Remember facts and basic concepts.
define, memorize, repeat, duplicate, list
12

Source: https://commons.wikimedia.org/wiki/File:Bloom%27s Taxonomy 2.svg
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Modular competence-based training in RP

* Each module is associated with clear and predefined learning
objectives (according to Bloom’s taxonomy).

* These are defined by the Institute, translating the requirements set in
the Swiss Ordinance on RP training.

* Each module is made of different sub-modules (building blocks):
* these are combined to create a coherent and self-standing traning
 according to the required competences (defined in the Swiss regulation). ‘

BASED

13

MODULAR COMPETENCE

Source: https://commons.wikimedia.org/wiki/File:Bloom%27s Taxonomy 2.svg
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Modular competence-based training in RP

Evolution of learning objective among sub-modules: practical example

Appears
in

Learning
objectives

basis module

Differentiate between
dosimetric quantities:
absorbed, equivalent,
and effective dose

List the operational
guantities Hp(10),
Hp(0.07), Hp(3)

Explain methods for
external exposure
monitoring (whole body,
extremities, eye lens)

handling of unsealed
sources module

Explain committed and
total effective dose

Explain monitoring of
internal exposure and
radioactive intake

Cite the Swiss
regulation on internal
monitoring and
describe its main points

Dosimetry : level 1 Dosimetry : level 2 Dosimetry : level 3 Dosimetry : level 4

expert module

Assess employees’
external radiation
exposure within the
company

Identify occupationally
exposed workers

Organize and oversee
individual dosimetry

Interpret dosimetry
reports

unsealed radioactive sources
- supplementary module

Assess internal radiation
exposure of staff

Identify workers requiring
internal monitoring

Manage internal monitoring
Explain incorporation
measurement and

assumptions

Explain how committed dose
is computed
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e-learning

* Prerequisite to follow the in-person training.
* Online (24/7), participants can follow at their own pace.

* Covers the basics of radiation physics, ensuring a common baseline for the participants:

Introduction to ionizing radiation theoretical concepts
Effects of radiations - basics of radiation biology audio explanations
Exposure of the Swiss population to ionizing radiation  quizzes and exercises

Working sectors : supervised vs. controlled areas pop-ups for additional reading



COVHIAROANNNN
ol \T74 , UGN DOSES POUR LA POPULATION SUISSE CONCLUSION
Ml Institut de radiophysique

EXPOSITION DE LA POPULATION SUISSE

Cliquez sur l'icone clignotante pour en savoir plus sur les sources d’exposition de la population.

Rayonnement terrestre

' & o~
0.35 mSv/an o g
0.03 mSv/an
Rayonnement cosmique Tabac ‘
0.38 mSv/an 0.03 mSv/an '

TOTAL

=6 mSv/an

Applications
médicales

1.49 mSv/an

G Radon
Source OFSP 2022 9 3.3 mSv/an

0.02 mSv/an




POUR ALLER PLUS LOIN...

RADIONUCLEIDES DANS L'ALIMENTATION
RADIONUCLEIDES NATURELS EAU DE SOURCE :

Emetteur B ety

Emetteur B

dgooa_om

Les comparaisons entre les doses efficaces du chapitre 1 et les activités massiques ne sont pas données car cela

nécessite des études approfondies et la prise en compte de nombreuses données. e
18



In-person
training:

a combination of
pedagogical
methods



In-person : combination of pedagogical methods

e Each sub-module features different pedagogical methods, including:
* Guided exercises (individual and group)

Radio- Length of

" ey - -, o
iida Half-life Activity LL (Bq/g) 1 kg*LL 10 kg*LL Decision statage

Your turn!

more engaging for legal
and regulatory aspects !

A

Management of radioactive waste- Exercise

First part: Clearance from mandatory licensing and supervision or
discharge to the environment

1) Refer to article 2 of the RPO and give the definition of "LL". Where are the LL values
indicated?

20

Source: https://www.chuv.ch protection/fomations-initiales/mp18



In-person : combination of pedagogical methods

e Each sub-module features different pedagogical methods, including:

* Guided exercises (individual and group)
* Theoretical lectures

Legal framework: summary o

| -
o Specific activity Absolute activity Absolute activity .
Criteria
(Balg) (Bq) (Bg)
Activity A<LL A<TkgxLL A < 10 kg x LL/ week/licence ,{
Dose rate H*(10) at 10 cm <0.1 uSv/h
Contamination <CS

If release is not possible:

T < 100 days T > 100 days

Storage during decay then release as normal waste Annual collection campaign by the FOPH and PSI

@vald

21

Source: https://www.chuv.ch/fr/ira/ira-home/formation-en-radioprotection/fomations-initiales/mp18



In-person : combination of pedagogical methods

e Each sub-module features different pedagogical methods, including:
* Guided exercises (individual and group)
* Theoretical lectures
* Case studies

Institut

de radiophysique
A

Case study : waste management in nuclear medicine

1. Situation

2
|
3

You work in a nuclear medicine department equipped with a laboratory, an irradiator and
treatment rooms for patients.

One of the radiopharmaceuticals used in this department is Lutathera® (Lu-177). The

laboratory and treatment rooms waste water are collected in retention tanks of 600 liters
each.

For safety reasons, the head of the department has purchased a new X-ray irradiator to
replace the current one (Cs-137 source). You are asked to:

— Coordinate the disposal of this source;

— Decide what to do with the waste water retention tank;

— Manage the last waste generated by the laboratory.

Source: https://www.chuv.ch/fr/ira/ira-home/formation-en-radioprotection/fomations-initiales/i15



In-person : combination of pedagogical methods

e Each sub-module features different pedagogical methods, including:
* Guided exercises (individual and group)
* Theoretical lectures
* Case studies
* Practical laboratory sessions

[

7
o

iy

\ J,
¢ A an |
i = N 4
e & y
.~

Source: https://eformation.chuv.ch/pluginfile.php/45223/course/overviewfiles/Examens%20de%20radioscopie_53107_23_DRM_IRA_Site_internet_institut_radiophysique_Cours_radioprotection_266.jpg

AN LA



Examination - practical part

low activity sources

Sort a typical lab situation (in a controlled area) embedded in epoxy resin

* 17 minutes/participant (= sealed)
 score based on objective assessment grid

* limit bias and homogenize inter-examinator grading




Examination - written part

15 questions of type A

2 hours (max)

licensed laboratory?

normal waste

How should a radioactive waste containing 70 kBq of JJlllbe managed by a /

|
|
A. Directly eliminated as conventional waste AO :
|
B. Stored for 1 week and then eliminated as conventional waste BO :
|
C. Stored for 1 year and then eliminated as conventional waste cOo I
|
D. Sent to PSI during the yearly campaign of collecting radicactive waste DO \\_

E. Stored while waiting for authorization from the FOPH to eliminate it as

EO

Minimum

= 66%

passing score
(both practical and written)

15 questions of type K’

Handling a 4 MBq sealed source of [Jllirequires:
a. A license from the FOPH
b. Notification to the FOPH in the event of loss or theft
c. An annual leak test

d. A controlled area

True

O

O
d
d

False

O

O
d
d

T T T T T



Modular competence-based training in RP
Conclusion

* Modular competence-based training in RP has proven to be:
 effective and entertaining for participants

e efficient for trainers

* Possibility to leverage / reuse the material for other continuous training

* Combination of e-learning and in-person approach

* complementary

* but even if no longer a full 2-week course, it can still be dense for participants

* Future challenges : new infrastructures

26



=2
>




	Diapositive 1 09.07.2026 10th EUTERP WORKSHOP
	Diapositive 2 Special thanks to the driving force behind this work!
	Diapositive 3 RP training in Switzerland – legal framework
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16 e-learning
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25
	Diapositive 26
	Diapositive 27

