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Agenda 

Day 1 – 2 – 3 :  
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Day 4 :  
NPT 

8h 
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Test 

 
Training workplace 

Preparation 

 
Training workplace 

Temporary demobilization 
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& Debriefing 

 
End 

Basic training 
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Meeting : 7h30 Access building (Ground floor) 

Rem : no camera (GSM) to enter the technical perimeter 
( Strictly applied) 
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Expectations & rules 

- Respect  of - the training 

  - the trainer 

- colleagues 

- the infrastructures 

- the timing 

Basic training 

- Learning – interactivity – share of knowledge 

3 



Culture de Sûreté v03-20140101 

1 Introduction 

2 The nuclear powerplant 

3 Nuclear security 

4 Nuclear safety 

5 Intervention process 

6 Quality assurance 

7 Legislation 

8 Industrial accidents 

9 Risks 

 - relating to displacement 

 - relating to earthquake 

 - relating to electricity 

 - relating to tools and machinery 

 

  

10 Works with elevated risks level 

 - Overhead work 

 - dangerous products 

 - confined spaces 

 - hot spots and fires 

 - thermal ambience 

 - load lifting 

 - ATEX 

11 Personal protection equipment 

12 Safety signalling 

13 FME policy 

14 Environnement 

 

 

Table of content 

Website : http//: www.culturesurete.be 

Retraining 

4 



Culture de Sûreté v03-20140101 

Awareness on safety culture, security, 
radiation protection and Environment 

Introduction 

5 



Rules in case of incidents and/or accidents at 
the Tihange plant 

Welcome 

P.6 

Fire 

Emission of smoke 

Effusion of dangerous products 

Personal accident 

Appel d’urgence 
Emergency call. Noodnummer 

 

4444 
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In case of PIU signal at the Tihange plant 

 Move to the assembly area 

 Move to the outside assembly point 

Welcome 

P.7 PIU = IEP: Internal emergency Plan 

Once there: present badge 
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In case of PIU signal at the Tihange plant 

Welcome 

P.7 PIU = IEP: Internal emergency Plan 



 

 Understanding your role and responsibilities  in carrying 

your activities, particularly during a unit outage with 

respect to the Safety requirements and constraints 

associated. 

 

 Complying with rules relating to radiological protection, 

safety, security and the quality programme (including the 

risk analysis) specific to the Electrabel nuclear power 

plants. 

Welcome 

General aim of the training 

RIGOR ! 
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Safety = ?  

Safety attitudes 

It is all the measures taken at all stages of design, 

construction, operation and decommissioning to ensure 

the protection of the workers, the population and the 

environment against the effects of ionizing radiation 
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Positioning 

What does "Safety Culture" mean ?  

 

It is all that is implemented to : 

1. Ensure your safety during operations 

2. Correctly sort the waste 

3. Discharge radioactivity into nature  

4. Ensure the functionality of the plant, in other words, 

avoiding any deviation from what is planned 

Nuclear safety 
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Safety Culture = ? 

Safety attitudes 

It is all the characteristics and attitudes 

 that, in organisations and individuals,  

ensure that the issues relating 

 to the safety of nuclear plants 

 are accorded, as a priority, the attention 

 they deserve due to their importance. 

Definition of the IAEA 
 (International Atomic Energy Agency) 
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Positioning 

You are a worker and you have to be professional. 

This means that you must be : 

1. rigorous 

2. rigorous & vigilant 

3. rigorous, questioning, communicative and courageous 

4. questioning, communicative, rigorous and prudent 

Nuclear safety 
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When working at a nuclear power plant, one must be : 

Questioning 

Rigorous 

Communicative 

Prudent 

4 tools to improve Human Performance (HP) 

4 HP tools 

Culture de Sûreté v03-20140101 14 



4 tools for reducing human errors 

Questioning attitude 

4 HP tools 
Rigor! 
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4 tools for reducing human errors 

Secured communications 

4 HP tools 
Rigor! 
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4 tools for reducing human errors 

Adherence to procedures 

4 HP tools 
Rigor! 
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4 tools for reducing human errors 

Pre- and Post-job briefing 

4 HP tools 
Rigor! 
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Remember 

In practice: 

 Comply with the rules, be STRICT 

 e.g.: Warning signs, signalling, procedures, 

authorisations 

 Ask questions and be careful 
before, during and after the work, assess the 
compliance of the result 

 Communicate 
Understand the instructions 

 Be transparent 
Report any anomaly or error 

 Ensure: Order - Cleanliness - correct storage 
During work on the site and during its dismantling 

RIGOR! 
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Awareness on safety culture, security, 
radiation protection and Environment 

The nuclear power plant 
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Positioning 

The white plume released from the "big towers" of the 
plant is : 

The nuclear power 
plant 

1. radioactive 

2. corrosive 

3. Water vapor 

4. radioactive steam 
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  Understanding the major operating principles 

 

 

 

 

 Location of locals, equipments, … 

 Nuclear safety 

Objectives 

Nuclear power plant: Operation 
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Vue d'ensemble d'un PWR 
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Nuclear power plant: Operation 

Composition of the CRP (primary circuit) 

Principal role: allowing for the production and the transfer of 
heat from the reactor core to the secondary system 

1. Reactor 

2. Primary pumps 

3. Steam generators 

4. Pressuriser 

PWR nuclear power plant (Pressurised Water Reactor) 
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Fission products 

200 MeV 

200 MeV 

200 MeV 

200 MeV 

Nuclear power plant: Operation 

Fuel - Fission  

The energy released is used 
for producing electricity 

     Uranium = Fuel 

• enriched U: 3-5 % in 
235U 

• UO2, pellet 

(8.2 mm Ø, 13.3 mm h) 

video link 
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Nuclear power plant: Operation 

Fuel - Fission  
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Nuclear power plant: Operation 

General view 
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Nuclear power plant: Operation 

Reactor vessel 

Role: contains the core, the internal structures and the 
control rod drive mechanisms 

1 Rod cluster control assembly mechanism 

2 Studs 

3 Cap 

4 Sealing joints 

5 Top plate of the core 

6 Fuel assembly 

7 Core enclosure 

8 Guide tubes of the rod cluster control 
assembly 

9 Support plate of the guide tubes 

10 Rod cluster control assembly 

11 Vessel 

12 Core support plate 

13 Instrumentation guide tube 

14 Damper 

Height: 12 m 

Diameter: 4 m 

263 tonnes - 100 m3 
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Nuclear power plant: Operation 

Primary (system) pump  

Role: 

 Circulates the water in the 
primary system 

 Ensures the transfer of calories 
between the fuel and the steam 
generators 

Height: 8 meters 

Weight 100 tonnes 

Nominal flow: 20.000 m³/h 
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Nuclear power plant: Operation 

Steam Generator (GV) 

Role: allowing the transfer of thermal energy from the water 
of the primary circuit to the water of the secondary system via 
vaporisation 

1 Steam outlet 

2 Secondary humidity separator 

3 External enclosure 

4 Cyclone separator 

5 Primary humidity separator 

6 External enclosure 

7 Tube bundle (3680 tubes) 

8 Brace plates 

9 Feedwater inlet 

10 Tube plate 

11 Partition plate 

12 Primary coolant outlet 

13 Primary coolant inlet 

Height: 20 m 

Diameter: 4.5 m 

3,361 tubes 

 Heat exchange surface: 4,800 m² 
 Flow rated of steam: 1,850 t/h Culture de Sûreté v03-20140101 31 



Nuclear power plant: Operation 

Pressuriser (PPR) 

Role: maintaining the pressure of the water 
in the primary circuit at its normal value of 
155 bar 

Volume: 40 m3 

Height: 12.8 m 

Diameter: 2 m 

T°: 345°C 

PPR: Primary coolant pressure regulation 
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1 Spent fuel pool 
4 Secondary enclosure 
5 Containment annulus 
6 Primary enclosure 
8 Fuel transfer device 
9 Reactor vessel 
10 Steam generator 

11 Primary coolant pump 
12 Pressuriser 
13 Primary piping 
19  Turbine 
20 Condensers 
21 AC generators 
 

Nuclear power plant: Operation 

General diagram 
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Nuclear power plant: Operation 

Turbine and condenser 
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Positioning 

Operation of the nuclear power plant is ensured 
independent circuits.  How many are there ? 

1. 3 

2. 2 

3. Knowing the number of circuits is not important because, 

during our intervention, the plant has been shut down 

The nuclear power 
plant 
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Unit outage (or overhaul) 

 Fuel changeout (1/3) 

 Statutory preventive and corrective maintenance 

The major technical stages of a shut-down : 

 Cool and depressurise the water of the primary circuit 

 Lower the water level in the circuit 

 Open the vessel 

 Dump the spent fuel 

 Carry out the overhaul 

 Reload the fuel 

 Close the vessel 

 Fill the primary system 

 Heat and pressurise the water of the primary system 

 Produce the steam and the electricity 

At all times 
Safety 

must be 
maintained 

P.76 

Nuclear power plant: Operation 
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Main phases of the shut down and the water levels 

Disconnecting 
Connecting CRP full 

Nuclear power plant: Operation 
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Positioning 

You have to operate in a room that you are not familiar 
with.  In order to get there, you : 

1. Ask the first person you see, hoping that he does not delay 

you 

2. Ask your colleague who went there last 

3. Contact the information desk of the plant 

4. Consult the documents that you have been given and apply 

the identification rules applied at the plant. 

Nuclear safety 

Culture de Sûreté v03-20140101 38 



Identification of the circuits 

CRP = primary cooling system 

RPP = primary pressure control system 

CCV = chemical and volume control system 

CPU = purification circuit 

CAB = reactor boron and water make-up system 

RRA = residual heat removal 

CIS = safety injection system 

CRI = interstage cooling system 

CTP = pool processing system 

CAE = containment spray system 

CEX = exhaust exigence system 

CPE = blow-off and vents circuit 

CGN = nitrogen system 

Nuclear power plant: Identification 

DPV = enclosure isolation valve pressurisation system 

CRC = container filling, draining, flushing and filtering 
system 

VBR = ventilation of the reactor building 

VSM = turbine hall ventilation system 

VEN = ventilation of the main electrical rooms 

CVT = turbine steam system 

CEE = extracted condensate system 

EAN = main feedwater 

AGH = hydrogen gas supply 

REA = feedwater discharge 

CEB = service water system 

CEI = fire water system 

CEP = potable water system 

Culture de Sûreté v03-20140101 39 
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Nuclear power plant: Identification of the 
rooms  

Identification of the equipment 

Equipment located at Tihange 2 : 

Every number is important ;  ex.:  PCT 2 - CEI V123 

• PCT 2 : Unit 2 

• CEI : Circuit Eau Incendie = Circuit Water Fire 

• V123 : 

- V for valve 

- 123 = identification number of the valve 
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Nuclear power plant: Identification of the 
rooms  

Identification of the equipment 

Equipment located in the turbine hall of Tihange 1: 

All the digits are important, e.g.:  PCT 1 - EAN 1V219VhA 

• PCT 1: Unit 1 

• EAN:  main feedwater system 

• 1V219VhA: 

- the first digit (1) indicates the north turbo set (2 for south) 

- V for a valve, Vh is the bigram of the system 
(however, it is not important to know them when you know that you are on the 

EAN) 

- A indicates the train (the other train is B) 
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Positioning 

Which one is correct ? 

 

An identification = ? 

A. PCT 2 - EAN 1V219VhA 

B. PCT 0 - EAN 1V219Vh3 

C. PCT 1 - CEB V219 

D.PCT 4 - CEB 1V219VhA 
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It is very important to check that you are indeed on the correct equipment by 
checking the entire identification, every time! 

 The number of the equipement are indicated on the order (and/or the 
DDC) 

 In doubt: don't start working.    

! This seems obvious but can be the source of a 
mistake ! 

Remember 

RIGOR! 
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Awareness on safety culture, security, 
radiation protection and Environment 

Nuclear security 
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What does the nuclear security mean ? 

 

Physical protection 

  

 'Nuclear security' (physical protection) encompasses the protections 

against terrorism, sabotage, theft or other malicious acts involving 

nuclear material.  

Nuclear security  
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Nuclear safety  

Awareness on safety culture, security, 
radiation protection and Environment 
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Nuclear safety  
 

In a Belgian nuclear power plant, when working, one must 
be a qualified operator and : 

1. That is enough 

2. Be familiar and trained in safety culture as well as having 

passing the tests at the plant’s access 

3. Be familiar and trained in equipment safety 

4. Must have passed the tests given at the entrance to the 

plant 

Nuclear safety 
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Nuclear safety  

I notice a slight deviation :  

 

1. It's not serious, This happens regularly in all types of work 

2. I immediately inform my Work Supervisor 

3. I stop everything and contact the emergency number 

(4444) 

4. Not serious, but I note it on my DDC 

Nuclear safety 
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Nuclear safety  

 Ensure the normal operation of the installations 

 Prevent incidents and accidents 

 Limit their consequences for the environment and the population 
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Nuclear safety  

Basic principles 

Nuclear safety is based on : 

The implementation of successive lines of defence 

The setting up of 3 leak-tight barriers 

The control of the 3 safety functions 

1 2 3 
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Nuclear safety  

Successive lines of defence 

Systematically : 

1. prevent any anomaly through appropriate methods 

2. monitor to detect any anomaly 

3. foresee means of action in case of anomaly 

Basic principles 
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Nuclear safety  

3 leak-tight barriers 

1. 
Fuel 

cladding 

2. 
Envelope of the 
primary circuit  

3. 
Containment 

  

1 2 3 

Basic principles 
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Nuclear safety  

Mastering of the 3 safety functions 

This is the control: 

 of the reactivity (neutron) 

 of the cooling of the fuel 

 of the containment of the radioactive 
products 

In order to guarantee the integrity of the 3 leak-tight 
barriers under all operating conditions  

Basic principles 
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Culture de Sûreté v03-20140101 Safety Culture v01-20110601 Safety Culture v01-20110601 

Simplified diagram of the safeguard systems REP 900 MW (T1) 

Nuclear safety  
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Control of the 3 safety functions: Equipment and systems  

Operation 
Control  

the reactivity 

Ensure 
the cooling 
of the fuel 

Contain 
the radioactive products 

Normal  

Control rod B4C and neutron-
absorbing boron in the 
coolant/moderator: the water 

Reactivity: keep the number 
of neutrons constant from 
one generation to another 

 

 

Steam Generators (GV) 

Integrity of the 3 barriers: 
fuel cladding, primary system, 
containment. 

 
Into depression of rooms BR, 
BAN N, BAN D. . . 

Accident 
condition 

 

Reactor shut-down - rod 
drop - injection of borated 
water by CIS systems 

GV powered by EAS or 
EAA - then RRA 

IS system then 
recirculation water 
cooled by CAE (Ti 1) 

•Automatic containment 
isolation 

•Hydrogen recombination 

•Check pressure, T°, enclosure 
iodine by CAE 

Nuclear safety  

EAS: Emergency supply water 
EAA: Auxiliary supply water 
CIS: Safety injection System 
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Important concepts 

Nuclear safety  

The equipment ensuring one of the 3 Safety functions is “Important 

for the surety" (IPS). 

• to prevent the failure of the barriers 

• to limit the consequences of their failure 

 

Example Ti1: 

• Primary system (CRP) 

• Cooling systems of the reactor (RRA, CRI) 

• the safeguard systems (EAS,CAE and CIS) 

The failure of one IPS component must not cause the failure of the 

system 

Any operation can have an effect on safety 
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Common mode failure 

Nuclear safety  

  Simultaneously causes the unavailability of 2 

redundant systems or pieces of equipment 

Room 1 

R 

Hydraulic 

1: Redundancy 

R 
2: Diversity 

D 

Electrical 

3: Physical 
separation 

Room 2 
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Nuclear safety  

Important concepts 

 

Redundancy 

 Diversification  

Physical separation 
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Nuclear safety depends 

Nuclear safety  

 On the reliability of the equipment 

 

• On the workmanship of the workers, their 

skills and their rigour! 

 

 On the efficiency of the organisation of the 
work 
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Nuclear safety  
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Nuclear safety is based on : 

• The implementation of successive lines of defence 

• The setting up of 3 leak-tight barriers 

• The control of the 3 safety functions 

To remember 
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Intervention process  

Awareness on safety culture, security, 
radiation protection and Environment 
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To guarantee Safety at all times:  it is vital to: 

Intervention process  

Ensure the 3 Safety functions permanently 
in compliance with the "Technical Operating Specifications“ 

(STE = spécification technique d’exploitation) 

These STE : 

• Define the normal operating areas 

• List the required systems and equipment 

• Define the procedure to be followed in case of 
unavailability 

Maintenance contributes to the safety process 

Culture de Sûreté v03-20140101 66 



Intervention with the DDC 

DDC : Disconnection Request 

Blue zone Orange zone Red zone 

Identify the dangers 

Define the risks 

Manages the risks 

Identify the dangers 

Define the risks 

Manages the risks 

Identify the dangers 

Define the risks 

Manages the risks 

Fire detection and 
protection, 6kV 

power, 
overhead work, etc. 

Lockouts 

Lockouts, 
diagnostics,maintena

nce, 
tests. . .  

Intervention process  
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Intervention without the DDC 

Blue zone Orange zone Red zone 

Identify the dangers 

Define the risks 

Manages the risks 

Identify the dangers 

Define the risks 

Manages the risks 

Identify the dangers 

Define the risks 

Manages the risks 

Facility Management, 
ITS (IT) 

Fixed stations 
(laundry, mechanical 

workshop,. . . ) 
Instructions in the 

room 

Facility Management 

Intervention process  

Culture de Sûreté v03-20140101 68 



Intervention process  

What is the chronology of an intervention? 

1 2 

5 

6 

7 

3 

4 

Initiate Prepare Plan 

Authorise Carry out 

Back into production Finalise 

P.76 

= EEX 

= EBL 
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Prepare 

 Preparation DDI, evaluation by EBL : technical, safety, security, RP, 

environment and especially elevated risks (?)  DDC 

 

 Prevention Plan for Security, Health, Environment (PPSSE) : 

• Supplied by the contractor: assessment  of the risks  

• Must be communicated before the start up meeting 

 

 Start-up meeting: 

• Formal meeting (EBL + EEX) 

• Aim: Mutual information of the operating conditions  

• Base = PPSSE + DDI 

Intervention process  

DDI : Site operation file 
DDC : Disconnection Request 

PREV/INSTR/297 

+ Authorisations and dangerous products! 

RIGOR! 

P.75 
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Plan 

 Guarantee the SSE 

 Specific attention during co-activities 

Intervention process  

Weekly Planning Meeting (RHP) 

1 2 

5 

6 

7 

3 

4 

Initiate Prepare Plan 

Authorise Carry out 

Back into production Finalise 
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263 

Authorise : before completion 

 Approval of the work permit (EBL) 

 Lockout if necessary (EBL) 

 Pre-job briefing (Work Supervisor) 

 Granting of the work permit (EBL) 

Intervention process  

ALWAYS 
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Bringing the installation into safety 

• The consignment card 
 

 

 

 

 

 

Intervention process  
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• The work place card 

 
=> For electrical equipments (> 400V 

AC and 100V DC) 

 

 

 

 

 

 

Intervention process  
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NEW ! 
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Intervention process  
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Intervention process  

76 



 
 Coordination if 2 or more operators 

 Several procedures to be complied with 

 Specific risks 

 Operation with elevated risk 

Procedure PREV/INSTR/301 

 Understanding of the work to be 
carried out 

 Anticipate any problems 

 HP tools 

Intervention process  

Authorise : before completion 

pre-job briefing  
formalised 
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Carry out 

Intervention process  

Necessary documents: 

 DDC 

 Local site opening 

 Various permits (fire, excavation...) 

 ALARA monitoring if necessary 
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AUTHORISE 

Notify each change of CDT 

Indicate the names of the CDT and not the three-letter code 
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AUTHORISE 

Inform the control room 

Equipment of protection 
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AUTHORISE 

Standard FME level 

Formalised pre-job briefing 

SRP for demobilization 
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AUTHORISE 

System empty and non-pressurized 

Contamination risks 

Correct markup 
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With or without DDC? 

Intervention process  

With DDC 

Local site opening 

Without DDC or with 
generic DDC 

"Secure cards" 

PREV/INST/299  
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Intervention process  

Carry out 
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Local site opening 
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Intervention process  
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Respect the instructions of the site board ! 

Intervention process  
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Intervention process 

Respect the instructions of the site board ! 
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Carry out: intervention / qualification  

 During the operation : 

 Respect the instructions and the wearing of MPI 

 Securing and marking of the site 

 Management of waste and cleanliness of the site 

 Quality control 

 Identification and communication of deviations 

 In case of emergency : 

• Putting the workplaces into safety, then evacuate 

• Work permit suspended 

• Formally authorised resumption (end of incident) 

• Interrogative behaviour in case of deviations 

Intervention process  

P.78 
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During the operation 

In case of emergency 

 

 

 Secure the sites, then evacuate 

 Authorisation to suspend work 

 Restart formally authorised = end of incident 

 Questioning attitude in case of deviations  

     

Intervention process  
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Carry out : Demobilization / Report 

 Demobilization (with SRP in controlled area if required by DDC)  

• Reworking of the installation and its environment 

 Removal of logistics (tools, scaffolding,. . . ) 

 Re-establishment (insulation, marking, protection,. . . ) 

 Removal or parking of handling equipment 

 Removal of waste (cleanliness of the site) 

 Housekeeping 

• demobilization check-list  

(back of the local site opening form") 

 Return of the DDC: 

• Work completed and correct 

• Site cleared 

Intervention process  

P.80 

I return the site at least 
in the condition I found it! 
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Réaliser : Repli de chantier 

Intervention process  
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Realize : Work demobilization 

Intervention process  
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Intervention process  

Why a GOOD demobilization 
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Intervention process  

Before return to service 

removal of 
administrative lockout 

Requalification : 

 Check 

 Works 

 Tests 

 Validation 

Show that the equipment 
 can fulfil its function 

Responsibility of the CdT (EBL if work with elevated risks) 
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Technical-administrative closing 

Post-job briefing 

 REX 

 Compilation of report 

 Updating of documents 

 Final acceptance 

Intervention process  

Participants 

  EBL Work Supervisor 

  Foreman or EEX foreman 
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To remember 

Conventionnal 
works 

Elevated risks 
level works 

Pré job Briefing - CdT EBL 
- Workteam 

- CdT EBL 
- Workteam 

 

Workplace 
opening 

- CdT  - CdT EBL 
- SRP officer 

 

Daily visit NA CdT EBL 
 

Work 
demobilization 

CdT  + SRP if 
necessary (see 
rules on the DDC) 

CdT  + SRP if 
necessary (see 
rules on the DDC) 
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To remember 

 PPSSE  

 Start-up meeting 

 pre-job briefing 

 Local site opening 

 Quality Assurance 

 Demobilization 

 Post-job briefing 

 REX + FE 

RIGOR! 
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Awareness on safety culture, security, 
radiation protection and Environment 

Quality assurance 
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Positioning 

What does "Quality Assurance" mean ?  

 

It is: 

1. Being sure of what you do 

2. The assurance that you are ensuring quality 

3. Complying with the rules for the important aspects 

4. Implement procedures to ensure that what needs to be 

done is actually done 
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Positioning 

What does "auto-inspection" mean (P.A.C) ?  

 

It is: 

1. the inspection of my work automatically done my an EBL 

agent 

2. the inspection that my company does after each operation 

3. the inspection of the content of the vehicles entering the 

site 

4. my own inspection of the operations that I have carried out 

Culture de Sûreté v03-20140101 102 



Positioning 

What does "stopping point" mean (P.A.) ?  

 

It is a: 

1. emergency shut-down control device 

2. control point of the vehicles authorised to drive on the site 

3. checking point of the completed work, because it is an 

important step for safety 

4. immediate stoppage when noting a deviation 
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Quality assurance is : 

 

All the pre-established and systematic actions 

necessary to  inspire the appropriate level of 

confidence that a product or service will comply 

to requirements related to the quality.  

Quality Assurance 
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The principles for the implementation of QA are : 

 

Plan - "I define what I want to do"  

 

DO  "I write what I do" 

  "I do what I have written" 

 

Check - "I measure what I do" 

 

ACT - "I react to reports to improve " 

Quality Assurance 
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• a Monitored Quality work  

      compliant with procedure ! 

 

• Basis of an operation = copy of the "master document"  

      Stamp 

   Applicable to Tihange 1 

    Applicable to Tihange 2 

    Applicable to Tihange 3 P.55 

Quality Assurance 
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Types of procedures ? 

1. "Step by step" procedures 

Completed on site, during the operation 

 Step by step, order of sequences to be adhered to 

 

• When an incorrect action would have an immediate impact on 
nuclear safety or reliability 

• During activities where we cannot rely on our memory 

• During long, tiring, repetitive or complex jobs 

• During unfrequent activities, done occasionnaly and with some degree 
of complexity 

Quality Assurance 

P.55 
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Types of procedures ? 

2. "In reference" procedures 

Available on the site 

 Can be completed at the end of the operation 

 

• Compared to the « Step by step procedure », the « in reference 
procedure » is used when there is no immediate consequence in case 
of incorrect action, when the order of sequences is not important 

 

• During activities made of small tasks that can easily be remembered 

Quality Assurance 

P.55 
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Types of procedures ? 

3. "For information purposes" procedure 

 Not necessariloy available on the intervention site 

 

• When the execution of the work is frequent or easy to realize. 

 

• When the whole task can be done by heart 

 

Quality Assurance 

P.55 
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Check points (CQ) 

The auto-check point (A.C.) 

Done by the operator 

 Formalised with his three-letter code 
 

The convocation point (P.C) 

The activity can not be pursued without the approval of the 

inspector.  

  Done by an "inspector" 

  Formalised with the three-letter code of the operator 

and the inspector 

RIGOR! 
Quality Assurance 
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The stopping point (P.A.) 

   Compulsory stop ! 

The activity can not be pursued without technical counter-

checking. 

 Done by an "inspector" or in his presence 

 Formalised with the three-letter code and the signature of 

the inspector as well as the inspection date 

RIGOR! 
Quality Assurance 
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The "AQ" spare parts 

Quality Assurance 
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QA Spare parts: replacement equipment 

(Store) 

File 

complete 

and OK 

OK for use  

P.82 

Quality Assurance 

Culture de Sûreté v03-20140101 113 



The level of quality is the level of the 

weakest link in the quality chain 

Quality Assurance 

Culture de Sûreté v03-20140101 114 



The measurement and testing instruments (IME) 

• Have the range of use, the desired range and  
precision, 

• Are in operating state, 

• Are maintained, 

• Calibrated in pre-determined increments 

  =>  calibration sheet, valid calibration label. 

 

Recording of the use of an IME  

 to trace related operations. 

P.42 

Quality Assurance 
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Nuclear "housekeeping" includes :  

 cleanliness of the buildings, equipment and instruments 

 state of the paintwork 

 prevention and protection against fire 
(including waste)! closed bins! 

 good seismic practices 

 protection against radiation (including contaminated waste) 

 state and reassembly of insulation 

 clearance of access areas and passages 

 protection of devices and equipment 

 inspection of the correct state and identification of equipment 

 use and monitoring of signalling (Safety, Security,. . . )  

 inspection and control of ambient conditions 

 other quality maintenance requirements 

 . . .  

Quality Assurance 
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Who checks, inspects or monitors : Summary 

Quality Assurance 

EBL foreman 
 or contractor 

Auto-check 

Quality control by 
department (QC1) 

Site  

Monitoring 

Local inspection: 
CARE Department 
Safety Department 

(QC2)  

Tihange 

Check  
National BUG: 

ECNSD 

intervention 
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Legislation 

Awareness on safety culture, security, 
radiation protection and Environment 
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Positioning 

The FANC refers to : 

1. Feminist Association of Nuclear Centres 

2. French Agency of Nuclear Centres 

3. Federal Agency for Nuclear Control 

4. Federal Agency for Nuclear Compliance 

Legislation 
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 European directives 

 Code of Well-being at Work 

 RGPT 

 RGIE,. . .  

Legislation 

P.11 

 Employer 

Members of the line management 

Workers 

Responsibilities 

Each one has a 
Legal, Civil and Moral responsibility 
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 Manages the risks 

 Plans the prevention 

 Instructs and trains the workers 

 Informs the external companies 

 Creates procedures and analyses the work stations 

 Takes the necessary measures to avoid any accidents 

The employer 

Health and safety legislation at work 
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Line management  

 Inspects the working and protection 
equipment,. . .  

 Inspects the task sharing (skills) 

 Monitors the respect to the instructions 

 . . . 

 Examines incidents and accidents 

Health and safety legislation at work 
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YOUR responsibilities: 

 Correctly use: machines, products,. . .  

 Do not modify the safety devices 

 Immediately report any dangerous situation 

 Stop work and inform your manager if you notice 
serious and immediate danger 

 Cooperate with security for your safety 

 . . .  

Legislation 

P.6 

RIGOR! 
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Parties "traditionally" involved in Belgium 

Legislation 

Operator 
 

 
Interior SPF 

• SPF: Service Public Fédéral (Federal Public Service) 

Media 
Public 

Contractors 
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Nuclear players in Belgium 

Legislation 

Operator 
 

 
Interior SPF 

• SPF: Service Public Fédéral  

(Federal Public Service) 

• FANC: Federal Agency for Nuclear Control 

• Bel-V: Subsidiary of the FANC responsible for inspections 

• ONDRAF: Organisme National de gestion des Déchets 

RAdioactifs et des matières Fissiles enrichies (National 

Organisation for the Management of Radioactive  

Waste and Enriched Fissile Materials) 

 
 
 

Authority 

Media 
Public 

ONDRAF 

Royal decree of 20 July 2001 

Contractors 
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Industrial accidents 

Awareness on safety culture, security, 
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Work accidents  

The work accident :  (Chap I, Section 2, art. 7) 

 

Sudden event 

Damage (corporal or moral) 

External cause to the victim 

During  and because of the execution of the work 
permit, 
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Industrial accidents  

 human behaviour 
Culture de Sûreté v03-20140101 130 



"Bird's pyramid" 

Serious accidents 

Near-misses  

Incidents 

Very serious accident 

What happens if one removes half of all dangerous situations?  

Dangerous situations  

An accident can, in many cases, 

be avoided by increased vigilance 

Work accidents  
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At all times: react to deviations! 

 Know the requirements to be complied 
with 

 Have a questioning attitude 

 Know how to treat deviations 

 Communicate 

 Start his processing and  

his traceability 

Each player must: 

Work accidents  
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All the time : 

React to the 
deviations ! 
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Conclusion 

Risk  
analysis 

Number 
of accidents  

Reduce 
the risks 

P.14 

Work accidents  
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The risks 

Awareness on safety culture, security, 
radiation protection and Environment 
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Definition 

The risks 

Risk = Probability and Consequence 

ZERO risk does not exist 

Danger 

Characteristics and/or intrinsic capacities which are the 

source of damages, specific to an object (agent, 

machine,. . .), a process (movement, transport,. . . ) or 

a situation (climate, storage) 

Risk 
Threat that, with a certain probability of occurring, can 

have damaging consequences 
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RISK 

Risk 

1  Elimination 

Principles: reduction of the risk 

The risks 
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3. Collective protection 4. Individual protection 
MPI 

5. Warning, Instruction, 
Training, Signalling 

The risks 

Principles: reduction of the risk 

DANGER: RUN FOR 

YOUR LIFE 

2.   Reduction 
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Positioning 

Risks and dangers 

What is the risk at the source of the most work accidents at 
Tihange ? 

1. Displacement 

2. Radioactivity (irradiation - contamination) 

3. Cuts 

4. Electrocution 

Culture de Sûreté v03-20140101 140 



The risks relating to displacement 

Awareness on safety culture, security, 
radiation protection and Environment 

Culture de Sûreté v03-20140101 141 



The risks: relating to displacement 

Know: 

 how to move 

 the authorised areas 

Possible consequences : 

Risk of falling, stumbling and slipping 
= 

First factor accidents at the CNT 

 Corporal lesions 

 Fractures 
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Slipping 
 
 Adherence between shoes and the walking surface.  

 
Main causes: 

• damp or greasy surfaces 

• accidental spills 

• bad weather 

• poorly secured mats 

• floor coverings 

The risks: relating to displacement 
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Stumbling 
 
 Loss of balance  

 
Main causes: 

• obstructed view 

• poor lighting 

• clutter 

• folded mats 

• exposed wires 

• drawers at floor-level not properly closed 

• uneven walking surfaces (steps, sills, etc.) 

P.23 

27 

The risks: relating to displacement 
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Keep the site clear and respect the rooms 

 

• Immediately clean up any spills, 

• Clearly mark high-risk areas, 

• Clean the floors, 

• Keep the passages free of any obstacle and clutter, 

• Properly secure all mats and floor coverings so that they remain flat, 

• Always close drawers, 

• Remove all waste, 

• Cover the wires that run over passages, 

• Always ensure sufficient lighting (working area and passages). 

HOW DOES ONE AVOID FALLS ? 

P.27 

The risks: relating to displacement 
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The risks: relating to displacement 

How to avoid these accidents : 
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• Understand and respect markup 

• Wear suitable shoes 

• Be more careful of slippery surfaces 

• Ensure a good view of the traffic area 

• Suitable walking speed (don't run) 

• Do not leave anything in the passages 

The risks: relating to displacement 

Remember 
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The risks relating to earthquakes  

Awareness on safety culture, security, 
radiation protection and Environment 
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The risks relating to earthquakes  

Important 
for Safety 
equipment 

  

(IPS) 
 

 ‘High’  
Not attached 

element 

Not 
attached 
element 

Earthquake 

interaction 

Movement of the 
ground 

 Avoided 

 Limited (short period 

≈ the exact length of the 

work)  

MAINT/GT/029 

MAINT/GT/042 (échafaudage) 
P.48 

- 49 

P.48 

- 49 

Point of contact 
5.8888 
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The risks relating to earthquakes  

Important 
for Safety 
equipment 

  

(IPS) 

 

 ‘High’  
Not 

attached 
element 

 

Not 
attached 
element 

1 meter Height + 1 meter 
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The risks relating to earthquakes  

152 

Equipments on wheels, trolleys, chests 

  2 wheels min. must be blocked. 

 The trolleys must be equipped 

with wheels with brakes ! 

 

> Temporary : pincers 

> Permanent : anchoring 

152 
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The risks relating to earthquakes  

       Attached with (at least) 2 anchoring points 
Or   
       Stored in attached specific racks 

Use of gas cylinder 
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 When not in use,  

Stoed in “garage position” 

Handling device 

The risks relating to earthquakes  
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- Close electrical chests 

- Do not leave material or unfixed object on tables, trolleys, 

… 

Electrical rooms 

Unintenional trigger of 
electromechanic relays 

(vibrations) 

The risks relating to earthquakes  
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stocking 

The risks relating to earthquakes  
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The risks relating to electricity 

Awareness on safety culture, security, 
radiation protection and Environment 
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Consequences : 

 Direct contact  

 Contact with conductive parts intended to conduct voltage 

 Indirect contact 

 Contact with conductive materials or substances not intended 

to conduct current  

 Burns 

 Fire 

 Explosion 

 Electrification 

 Electrocution 

The risks relating to electricity 

Causes : 
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BA4: "Warned" person 
Person who is sufficiently informed or monitored by a qualified person 
to avoid the dangers generated by electricity 

 
BA5: "Qualified" person  
Person whose technical knowledge  or experience allows him to avoid 
the dangers generated by electricity 
 

Authorisation  (art. 47 of the  R.G.I.E.) 

The risks relating to electricity 

In order to operate on an electrical installation: 

Send these authorisation levels to EBL! 
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 Intensity: ampères (A) 
Voltage: volts (V) 
Resistance: ohms () 
Power: watts (W) 

 220 V = low voltage but still dangerous ! 

 24 V = very low safety voltage (TBTS) if power supply under 
certain conditions and skin dry 

Useful information 

The risks relating to electricity 

 !  The overheating of a wire, a motor 
or a device may cause a fire 
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8 golden rules 

1. Prepare the "Out" work 

2. Separate the electrical installation 

3. Ensure no re-powering (locking/condemning) 

4. Check the absence of voltage (check) 

5. Ground, discharge and short-circuit 

6. Mark and/or protect the electrical installation 

7. Make the electrical installation available 

8. Post-Job: Reconfigure to "In" 

The risks relating to electricity 
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Risks relating to tools and machinery 

Awareness on safety culture, security, 
radiation protection and Environment 
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Consequences : 

 Contact with moving parts 

(possibility of physical injuries) 

 Projection, bangs, falls, stumbling,. . .  

 Electrification and electrocution 

 Fire 

 Noise, vibrations, heat,. . .  

Risks relating to tools and machinery 

P.42 
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REX 
 On 28 March 2010 at 07h30, an 

agent installs a new disk 
 

 During the start-up of the grinder, 
the disk explodes, projecting 
pieces into the air. 
 

 Thanks to the MPI worn, the agent 
was not injured. 
 

 The MPIs have shown why they 
should be worn. 
 

 Before using a grinding wheel, 
check: 

• The expiry date 
• The state of the wheel 

(it must still be dry). 

Date of validity of 
the wheel: 2012 

 

Risks relating to tools and machinery 
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Beyond the red and white line  
I wear the required M.P.I. and I respect the 

instructions displayed 

Risks relating to tools and machinery 
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 Be careful of grinders, circular saws,. . . 

 These machines must be held in two hands 

 Before leaving a machine that you have be using, 

it had to be stopped 

 In case of specific tools: specific instructions 

 Cleaning and maintenance: by a skilled and 

authorised person 

 Securing for maintenance: locking, padlocking,. . . 

Some guidelines 

Risks relating to tools and machinery 

Culture de Sûreté v03-20140101 166 



Culture de Sûreté v03-20140101 

1 Introduction 

2 The nuclear powerplant 

3 Nuclear security 

4 Nuclear safety 

5 Intervention process 

6 Quality assurance 

7 Legislation 

8 Industrial accidents 

9 Risks 

 - relating to displacement 

 - relating to earthquake 

 - relating to electricity 

 - relating to tools and machinery 

 

  

10 Works with elevated risks level 

 - Overhead work 

 - dangerous products 

 - confined spaces 

 - hot spots and fires 

 - thermal ambience 

 - load lifting 

 - ATEX 

11 Personal protection equipment 

12 Safety signalling 

13 FME policy 

14 Environnement 

 

 

Table of content 

Website : http//: www.culturesurete.be 

Retraining 

167 



Culture de Sûreté v03-20140101 

Works with elevated risks level 

Awareness on safety culture, security, 
radiation protection and Environment 
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Works with elevated risks level 

 Overhead (> 2m) 

 With dangerous products 

 In confined spaces 

 With hot spots 

 Under thermal stress 

 Close to live high-voltage wires 

 Irradiation 

 Contamination 

 With load lifting 

 Hyper-bares 

 ATEX 

 Cryogenics 

PREV/INSTR/301 

Instruction 0101 on DDC 
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 Preparation : the CdT is an Electrabel CNT agent 

Work opening :  

 Presence of the EBL Cdt and the SRP officer in order to 
realize the « ouverture de chantier en local » (= local 
site opening form) document 

 Installation of the work site panel by the SRP officer 

 The EBL CdT visits the site daily and signs the “ouverture 
de chantier en local" document at each visit 

 

 

Specificics : 

CdT = WS: Work Supervisor 

Works with elevated risks level 
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 Specific cases 

 Activated charcoal filter efficiency test 

 Use of elevated platforms 

 Assembly and dismantling of scaffolding 

 Asbestos removal or FCR 

 Access to the reactor building (mode 1 and 2) 

 

    Specific procedures + personnel trained in this regard 

 

 Co-activity:  

• risks controlled and managed via the various step of the 

intervention process (coordination of the work) 

Works with elevated risks level 

Culture de Sûreté v03-20140101 171 



Culture de Sûreté v03-20140101 

1 Introduction 

2 The nuclear powerplant 

3 Nuclear security 

4 Nuclear safety 

5 Intervention process 

6 Quality assurance 

7 Legislation 

8 Industrial accidents 

9 Risks 

 - relating to displacement 

 - relating to earthquake 

 - relating to electricity 

 - relating to tools and machinery 

 

  

10 Works with elevated risk levels 

 - Overhead work 

 - dangerous products 

 - confined spaces 

 - hot spots and fires 

 - thermal ambience 

 - load lifting 

 - ATEX 

11 Personal protection equipment 

12 Safety signalling 

13 FME policy 

14 Environnement 

 

 

Table of content 

Website : http//: www.culturesurete.be 

172 



Culture de Sûreté v03-20140101 

Work with elevated risks - Overhead work 

Awareness on safety culture, security, 
radiation protection and Environment 

173 



109 

Elevated risks: Overhead work  

Consequences : 

 Tipping  

 Falling  

 Falling objects 

 Collision of constitutive component (platform) 

Risk analysis: 

 define the most suitable equipment 

 train the worker in its use 

AR 31/08/05 
PREV/INSTR/309 
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Falling: 

  

Always carry out a risk analysis to select the most suitable solution. 

 

• Give preference to collective protection above personal 

protection methods. 

 

• If there is a risk of falling "without the possibility of using 

collective protection", a fall protection harness will be worn. 

Risk of falling from a height of 2 meters 

Elevated risks: Overhead work  
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 State: harness, rope, connector and anchoring point 

 Instructions for use 

 ! Air anchor rod (in case of falling) 

 No single worker 

Harness: check before use 

Elevated risks: Overhead work  
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• Attach tools 

• Helmet with chin strap 

• On the floor: mark off the work 
area 

• Limit the tools taken up 

Overhead work  

Falling objects 
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Low 
level 

of risk? 
Light work? 

Short period 
of use? 

USE  
AUTHORISED 
AS WORKING 
EQUIPMENT 

SAFER 
WORKING 

EQUIPMENT 

YES YES 

NO 
NO 

Overhead work  

Ladder = means of access 
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1. Check the general aspect 

In case of defect, take the ladder out of service 

Check the ladder before use 

2. Placement: 

 Slope: 65-75° 

 Exceeding of one meter. 

 Attach the ladder 

3. Use: 

 Only one person at a time 

 Limit the carrying of load. 

4. Storage: 

Overhead work  
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If scaffolding is required: 

 request from the EBL ! 

 

Reception by chief fitter 

 (+SECT) 

 

Weekly checking 

 

Must be trained in its use 

 

Overhead work  

It is formally prohibited to: 

- Use scaffolding that has 

no receipt, 

- Modifying a scaffolding! 
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Scaffolding = periodic checking 

Overhead work  

 before use or re-use 

 at least once a week 

 whenever the resistance or stability may 

have been compromised 
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Culture de Sûreté v03-20140101 Safety Culture v01-20110601 Safety Culture v01-20110601 

Scaffolding : specific points of attention 

• Suspended 

• Higher than 8m 

• Mobile 

• Lifting system 

• Wind resistance 

• Confined space 

• Load > 300 kg/m²   

 Design 
calculation report 

 SECT 

Overhead work  
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Overhead work  

 Only on horizontal levels (max incline 1%) 

 Wheels must be locked 

 Presence of stabilisers 

 Collective protection on all 4 sides 

 Max height: 3 times the width of the support base 

 Move only  empty scaffolding  

 (no person or equipment on board) 

 Access from the inside (ladder and hatch) 

Mobile scaffolding 
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 SECT inspection obligation 

 Compulsory wearing of the harness 

 Used only by personnel trained and authorised by Electrabel 

 Specific works 

Lift platforms 

Overhead work  

PREV/INSTR/295 
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Work with elevated risks - Dangerous products 

Awareness on safety culture, security, 
radiation protection and Environment 
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Positioning 

Arrange the products in the specific 
cabinets 
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Elevated risks - Dangerous products 

Consequences: 

 Asphyxia: Too little O2  

 Explosion and fire Inflammable products and/or too much O2 

 Corrosion 

 Intoxication (poisoning) 

 Pollution (environment) 

A dangerous product can be harmful to health, the 
environment and/or safety 

P.33 
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 Normal concentration of O2 in the air: 20 - 21% 

 Below than: risk of asphyxiation 

 Above that: increasing fire risk 

Risk of 
asphyxiation 

 Measurement of the concentration 
by SRP 

 Ventilation 

 Never rely on your sense of smell! 

Elevated risks - Dangerous products 
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Risks of intoxication, acute/chronic 
poisoning 

In case of professional use of this type of product:  
Medical examination at the start of contract and periodically 

thereafter! 

 Respiratory tracts: solids, liquids, gas,. . .  
 (dust, gas, mist,. . . ) 

 Digestive tract: solids, liquids 
(dirty hands, cigarettes, food,. . . ) 

 Skin: liquids, solids,. . .  
(benzene, solvents,. . . ) 
Be mindful of open wounds! 

Elevated risks - Dangerous products 
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Methanol 

VWR International  
Geldenaaksebaan 464 

3001 LEUVEN 

98% 

H225: Highly flammable liquid and vapour 
H370: Causes damage to organs 
H301: Toxic if swallowed 
H311 : Toxic in contact with skin 
H331 : Toxic if inhaled 

P404 : Store in a closed container 
P210 : Keep away from heat/sparks/open flames/hot surfaces – No 

smoking  
P280 : Wear protective gloves/protective clothing/eye 

protection/face protection 
P312 : Call a POISON CENTER or doctor/physician if you feel unwell 

DANGER 

Quantity of active 
ingredient 

Pictogramme(s) 

"H" phrases 
Dangers (physical, for health 

and the environment) 
(R Phrases: risks) 

"P" Phrases 
Cautionary advice (general, 
preventative, operational, 

storage and disposal) 
(S phrases: safety) 

Warning inscription 

Product name 

All containers must be labeled 
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Workplaces  

Danger to 
the environment 

Combustive 
materials 

Toxic 
materials 

Explosive 
materials 

Inflammable 
materials 

Corrosive 
materials 

Recognising 
them 

Previous 
(1/1/12) 

New 

Toxic 
materials 

Corrosive 
 materials 

Harmful 
or irritating  

materials 

Explosive 
materials 

Inflammable 
materials 

Combustive 
 materials 

Elevated risks - Dangerous products 

Harmful 

or 

irritating 
materials 
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Pressurised gaseous 
materials 

CMR, 
toxic and 

respiratory risks 

Health 
risks 

Specific signaling: ADR = road transport. . .  

Workplaces 

Elevated risks - Dangerous products 

Recognising 
them 

Biological 
risk 

Ionising 
radiation 

ATEX 
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Authorised on the site? 

Upon preparation of the P.P.S.S.E. : 

• List the necessary dangerous products 

• Attach the S.D.S. (Fr and Dutch) 
 

During the start-up meeting - With the Work 
Supervisor 

 Check in Electrabel CMS if the dangerous 
products are registered and authorized 

 Example : Aceton 

 Limit the quantities 
 

 If not authorised, it is not allowed on the site! 

Elevated risks - Dangerous products 

RIGOR! 

S.D.S. : Safety Data sheet 
C.M.S : Chemical Management System 
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SDS: Safety Data sheet 

 

 

User sheet 

 

More information ? 
 

• At the store 
• Via the EBL ordering party 

Elevated risks - Dangerous products 
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Store them 

Cabinet = temporary storage 

Elevated risks - Dangerous products 
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Flammable liquids must be kept in safety 
drums  

Elevated risks - Dangerous products 
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Store them 

Elevated risks - Dangerous products 
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In case of splash 

Elevated risks - Dangerous products 
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 Worker exposed: medical examination upon start of contract, then 
periodically thereafter 

 Before using a dangerous product: authorised (?) and know it 

 The effect of a dangerous product on a person: acute or chronic 

 All containers must be labelled: name of the product, danger 
symbol, H & P statements (R and S phrases), manufacturer or 
supplier name 

  4 4 4 4 

Dangerous product splashed onto the body: 
rinse thoroughly with water (min 10') 

Remember 

In case of a problem 

Elevated risks - Dangerous products 
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Work with elevated risks - confined spaces 

Awareness on safety culture, security, 
radiation protection and Environment 
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Consequences : 

Asphyxia - Explosion - Electrocution - Intoxication 

Elevated risks - Confined spaces 

PREV/INSTR/206 

Safety measures : 

 Measured by SRP: O2, toxic gas, T° 

 Comply with SRP instructions (break times, wear of 
detectors. . . ) 

 Easy access and quick exit possible 

 Sufficient lighting (low safety voltage) 

 Correct ventilation 

 For the duration, presence of a specially trained supervisor of 
the confined space 
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The term "Confined Space" refers to actual reservoirs, tanks, cavity 

gaps, enclosures, tunnels,. . .  

 Take care when painting in confined spaces; the emissions are 

heavier than air and ventilation of the bottom levels is more difficult. 

 During work: the monitor's task is to monitor the correct progress of 

the operations and to activate the emergency plan in case of an 

emergency situation.  The monitoring of the environment is done by 

the SRP 

Always work with a monitor !!! 

Elevated risks - Confined spaces 
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Work with elevated risks - hot spots - fire 

Awareness on safety culture, security, 
radiation protection and Environment 
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Work sites with hot spots 
require a fire permit 

MAJOR risk in a nuclear plant 
for safety 

Elevated risks - Fire 

Max 1 week 
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Fire Monitor : is trained and puts monitoring in place 

SF0 (operator) => zone with insignificant residual risk 

   => monitors his workplace by himself 

SF1 (accompagnied operator) => zone with small residual risk 

              => Takes the protection steps 

           - evacuation of combustible material 

           - protection of openings with RF blanket 

            - handling of inflammation risk by conduction 

           - absence of interferences with other works 

 

 

 
Monitoring maintained 30' after the "hot" spot 

Elevated risks - Fire 
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SF2 (specific supervisor)  

 => zone with significant residual risk 

 => operator is accompagnied by a specific trained supervisor 

  

Ex : Work on or close to titanium ( condenser pipe of unit 1 ) 

 

Rem : PERMANENT monitoring, the SF does not go absent (even to 
monitor an other workplace, except if direct view on both). 

 

The SF may simultaneously do other tasks as long as it does not have any 
incidence on the quality of the fire risk monitoring. 

 

 

 

Elevated risks - Fire 
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Elevated risks - Fire 

Zones with 
residual risk 

Characteristics SF 
level 

Training Who is the SF ? 

Insignificant - 11m perimeter 
- No combustible 
- No opening 
- No conduction 
- No oxycutting work 

SF0 No The operator monitors his 
workplace by himself 

Small - 11m perimeter 
- No useless combustible 
- Protected combustible 

materials 
- Obstructed openings 
- No combustible behind 

partition walls 

SF1 Yes The operator is trained and 
accompagnied by a person who 
warns him in case of fire beginning 
( +30min) 

Significant - Other situations 
- Titanium 
 

SF2 Yes A trained supervisor is permanently 
present  (+30min) 

Exempted zone : 
These zones do not need to be monitored because these are specially made 
and controlled for hot spot works 
Ex : Welding workshop 
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Causes  

Elevated risks - Fire 

Solid 

Liquid 

Gaz 

21% in air 

O2 

Heat source 

Temperature 

Spark 
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 Density : 

• Lightest: Acetylene and natural gas 

• Heaviest: Butane, Propane and fuel vapors 

 Flash point:  

  The flash point of a volatile material is the lowest temperature at 
which it can vaporize to form an ignitable mixture in air. 

 Autoignition temperature  :  

  The autoignition temperature of a substance is the lowest temperature 

at which it will spontaneously ignite in a normal atmosphere without a 

flame, a spark… 

Some important properties : 

Elevated risks - Fire 
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 Spontaneous combustion : wastes in dustbins 

Some important properties : 

Elevated risks - Fire 
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There is no perfect barrier in the world. . .  

. . . but each barrier reduces the risk or the 
consequences . . .  

Prevention Detection 

Protection 

Emergency 
plan  

How to control the situation ? 

Elevated risks - Fire 

217 

Oxygène 

WORKERS 

ACTIVITIES 

ENVIRONNEMENT 

217 



 Screens 

ALARA 

   Limit the 
duration 

of operation 

Keep the fuel 
away from 
important 
equipment 

Limit the risk =   

   Limit ignition and 
propagation 

Elevated risks - Fire 
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- Fire door = always closed except when : 

- Use of a numbered wedging device 

- Fire door : ensure that it is properly closed after each use 

Compartmentalization 

Porte RF 

Porte RF 

P.37 

Elevated risks - Fire 
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Fire-stopping 

Nuclear safety  

Teeming bag 
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Storage of mobile thermal loads 

• Respect the designated areas 

• If necessary, contact your ordering party 

Elevated risks - Fire 

Floor markings 
P.41 

Temporary 
(< 6 months) 

Permanent  
 (>6 months) 
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The best thermal load 
is the one 

 that does not exist 

Elevated risks - Fire 
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Elevated risks - Fire 
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 Order and cleanliness (Housekeeping) 

 Storages (delimited, time-limited, distance, screens) 

 Fire permit (control, fire extinguisher) 

 Waste disposal procedure (selective sorting) 

 Emergency exits:  

 keep them clear! 

 Do not use them as "normal" exits 

 

 Smokers !! : only in the specifically designated areas  located 
outside 

  cigarette butt in ashtray 

Compliance 

Elevated risks - Fire 
RIGOR ! 
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 Constantly monitor not create risks 

 Comply with the safety instructions 

 Be familiar with the workplace 

 Identify the extinguishing equipment 

 Be familiar with the emergency exits 

Your responsibility! 

Elevated risks - Fire 
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What do you do if a fire has started? 

  4 4 4 4 

Do not endanger yourself 

P.6 

38 

If possible, intervene with the 
equipment available 

Elevated risks - Fire 
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 1 minute = a glass of water! 

 2 minutes = a bucket of water! 

 5 minutes = a tank of water! 

 10 minutes = . . .do what you can! ! !  

Do not put your life in danger 

Act efficiently without wasting time 

Elevated risks - Fire 
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What are the 3 sides of the fire triangle ? 

a) Combustible, heat, oxygen 

b) Combustible, spark, oxygen 

c) Combustible, energy, combustive 

d) Combustible, spark, combustive 
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Work with elevated risks - thermal environment 

Awareness on safety culture, security, 
radiation protection and Environment 
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Measurement of the effective temperature: 

   WBGT index 

Working in a thermal environment 

PREV/INSTR/255 

When preparing an operation: 

  DDC code 0768 (heat) 

  contact the Intervention SRP for 

measures BEFORE the work. 

Work with elevated risks - Thermal 
environment 
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Work with elevated risks - Lifting and transporting 
of loads 

Awareness on safety culture, security, 
radiation protection and Environment 

P.42 
234 



 Load falling 

 Colliding with or crushing a person 

 Colliding with or crushing an object 

 Tipping of the equipment 

Risks : 

 Medical fitness 

 Specific training 

 More than 18 years old 

Storage 
(garage position) 

after use! 

Elevated risks - Lifting 

Pre-requisite  (security post) : 
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Lifting machinery and accessories  

Without "correct colour 
disk" marking or outside 

validity period 
 

Do not use 

TO BE CHECKED ! 

Inspection by a SECT 

Elevated risks - Lifting 

Ex : valid until end of april 2011 

Trimestrial : lifting devices 
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Storage after use (storage conditions) 

Elevated risks - Lifting 
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At the CNT  

COMPULSORY 

Elevated risks - Lifting 
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Command gestures and golden rules of lifting 

Monter Descendre Arrêt Arrêt d’urgence 

Mouvement court. Déplacement de l’engin 

Elevated risks - Lifting 
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If used: to be mentioned during preparation of the 
DDC  

 

Compulsory legal inspection beforehand 

 

Suitability for the work 

 

Compliance with the rules of use 

 

Attention forklift (handling)  

 

Lifting machinery and 
cranes  

Elevated risks - Lifting 

X 
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Overhead crane, gantry, arm, crane, monorail,. . .  

Lifting devices 

(Overhead crane (single/double girder, one or several lifts), monorail, arm, gantry and semi-gantry) 

Elevated risks - Lifting 
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Cranes and hoists 

Lifting devices  

Elevated risks - Lifting 
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Types of control  

Lifting devices  

control cubicle 

control level or remote control 

 

Stored after use! 

Elevated risks - Lifting 
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How ? 

Lifting 
  

 Always comply with the lifting capacity and never overload, 

 Mark out the route and prepare the unloading position, 

 Make sure that no hand is exposed (maintain slings,. . . ), 

 Tauten the slings without lifting the load, allow the slinger 

to move far enough away, 

 Gently lift the load to check correct fastening, 

balance and stability, 

 Lift the load to transport height. 

  (Keep the load as close to the floor as possible) 

F 

R 

G 

P 

Elevated risks - Lifting 
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OK 

Elevated risks - Lifting 
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Positioning 

Find the errors ! 
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Work with elevated risks - ATEX 

Awareness on safety culture, security, 
radiation protection and Environment 

Culture de Sûreté v03-20140101 249 



ATEX 

Explosive Atmospheres 

Elevated risks - ATEX 
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Explosion = ? 

•Explosives areas 

•Dimensions & 
Concentration  

•Containment 

Sudden hexagonal combustion 
of the explosion 

1. Prevent the formation of ATEX 

2. Avoid the combustion of the ATEX 

3. Reduce the harmful effects of the explosion 

Elevated risks - ATEX 
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Gas explosion: Gaz concentration 

Upper 
 Limit 

 of 
Explosibility 

Lower 
 Limit 

 of 
Explosibility 

Area/Range 
 of explosibility 

Elevated risks - ATEX 
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 Specific material for each ATEX zone 

 Placement and maintenance by qualified personnel 

 Excellent grounding (To avoid static electricity) 

Electrical equipment: 
• Electrical current 
• Heating 
• Sparks 

Mechanical equipment: 
• Heating 
• Sparks 

ATEX material 

Elevated risks - ATEX 

Sources : 
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ATEX material 

CE marking 

Symbol 
for equipment 

of the ATEX zone 

Category of the equipment 

1: For zones 0, 20 

2: For zones 1, 21 

3: For zones 2, 22 

Category of the equipment 

G: Gas 

D: Dust 
Group of equipment 

• I: Use in mines 

• II: Other uses 

Elevated risks - ATEX 
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Zone 0 

Zone 0 

Zone 1 

Zone 2 

ATEX zone: example 

Earthing &  
Equipotential connections 

Elevated risks - ATEX 

Culture de Sûreté v03-20140101 255 



Classification of the ATEX zones 

Elevated risks - ATEX 
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 Hydrogen: about 1,000 bottles  

cooling AC generator , CCV, AED tank (Ti2 + Ti3), TEG, battery 

rooms 

 Propane: about 10 bottles 

boiler ignition gas (CVA) 

 Acetylene: about 40 bottles  

welding workshop 

 Chemical products: labs, flammable product rooms, stores 

Explosive products on the CNT site 

Elevated risks - ATEX 
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Each high-risk zone is identified on site by: 

 

 

Check the special guidelines on the DDC 

 

In practice 

Elevated risks - ATEX 

ATEX risk   no ignition source in this area ! 
    Wear of explosimeter is compulsory  

Attention to works done close to the area ! 
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Elevated risks 

List the works included in 
PREV/INSTR/301. 
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Moyens de protection Individuelle (MPI)  
Personal Protection Equipment = PPE  

Awareness on safety culture, security, 
radiation protection and Environment 
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MPI = Moyen de protection Individuelle 

Any device or equipment intended to be worn by a 

person in view of protecting him from a threat to his 

health or his safety 

P.18 

PPE 
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MPI must: 

• Be suitable without causing a new risk,  

• Respond to the conditions in the workplace, 

• Be compatible and maintain the efficiency of the 

equipment in case of multiple risks or during the 

simultaneous wearing of several pieces of 

equipment, 

• Be used in accordance with with the instructions. 

P.18 

The employer of each company is responsible for the purchase, the 
supply, the maintenance, the repairs and the replacement of the MPI 

MPI 
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PPE - Standards 

Outside the zone 

Clean clothes 
and external company 

T-shirt = MPI 

P.18 
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PPE - Standards 

In zone 

STRINGENCY! 

P.19 
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Types of protection 

Body 

Head 

Ears 

Eyes 
Face 

Respiratory 
tracts 

Against falling from above 

Hands 

Feet 

PPE 
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Protection of the body 

 for working : 
Comfort - not floating = tight around the wrists, ankles and 
neck - preferably no pockets or with closed or stitched 
pockets - easy to wash - Esthetic 

 for protection : 
Protection against the specific risks that the workers are 
exposed to 

Clothes 

PPE 
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Safety hat 

Compulsory 

in industrial rooms 
and on worksites 

Head protection 

• Expiry date : see manufacturer's instructions 

• Must be replaced if cracked or after impact 

PPE 
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Eye protection 

Glasses 

Compulsory in industrial rooms, on site 
and in zone 

P.18 

 Corrective lenses possible or panoramic frames  

 Replace when visibility is reduced 

NB : Glasses = safety glasses 

PPE 

Culture de Sûreté v03-20140101 269 



Protection of the face 

Specifically indicated for work : 

• above head height, 

• on powered electrical installations, 

• when grinding,. . .  

 

Materials: polycarbonate 

 

Face screen 

PPE 
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• Possibility of reducing certain 
frequencies 

• Choice: depending on the use and the 
comfort of the user 

Protection of ears 

Protection  

 worn inside the ear: plugs, otoplastiques,. . . 

 worn outside the ear: soundproof headphones, 
ear protectors 

PPE 
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Protection of respiratory tracts 

 If harmful substances are present (solid, liquid or gas) 

 Suitable device (concentration, intervention time,…) 

 If concentration O2 = OK AND concentration in pollutant is acceptable: 

• Disposable mask, 

• Half filtering mask  

• Mask covering the whole face 

 Otherwise independent protection (outside air supply or oxygen tanks) 

Breathing device 

PPE 
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Protection of respiratory tracts 

Breathing device 

 Dust: 

• P1 for inert and harmless 
dusts 

• P2 for harmful dusts 

• P3 for toxic substances 
and asbestos  

 gases & vapours: 

• A - brown: organic 

• B - grey: inorganic, acids, 
phosphorous hydrogen, 
chlorine, . . .  

• E - yellow: sulphur dioxide, 
hydrogen chloride, . . .  

• K - green: ammonia 

• CO - Black: carbon monoxide 

• reactor - Orange: iodine 

PPE 
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Protection of respiratory tracts 

Breathing device 

PPE 
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Protection of hands 

Controlled area:   permanent wearing 
of cotton gloves 

Gloves 

PPE 
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Protection of feet 

Safety shoes 

Crushing, collisions, bumps, perforations,. . .  : 
Work permanently  

Compulsory in industrial rooms, on site 
and in zone 

PPE 
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PPE - Standards 

Site message board: obligations 

Specific PPEs 
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Safety signalling 

Awareness on safety culture, security, 
radiation protection and Environment 
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Culture de Sûreté v03-20140101 Safety Culture v01-20110601 Safety Culture v01-20110601 

Understand the message without knowing the language 

(the text is additional) 

Symbols and pictograms 

P.33 

Meaning 

Forbidden 

Fire fighting 
equipment 

Warning 
Possible danger 

Safety devices and 
exits 

Obligation 

Information or 
indication 

Safety signalling  
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Forbidden 

Safety signalling  
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Obligation 

Safety signalling  
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Warning 

Safety signalling  
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Safety or Emergency 

Assembly room 

Safety signalling  
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Fire fighting 

Safety signalling  
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- No storage 
- Site 

- Authorised storage 
- Danger 

Which markup? 

  

Safety signalling  
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Black and Yellow Red and White 
P.36 

Safety signalling  
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Safety signalling  
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Safety signalling  
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Safety signalling  
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Safety signalling  
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The coexistence of 2 types of markings 
is not abnormal, but no marking is a 

mistake! 

Safety signalling  
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FCR: Refractory Ceramic Fibres 

Safety signalling  

Asbestos and FCR  

Asbestos: carcinogenic product 

Ceramic fibres : may cause cancer 

Unauthorised operation forbidden 

The places containing asbestos are identified  

     Asbestos inventory 
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FME policy 

Awareness on safety culture, security, 
radiation protection and Environment 
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Foreign Material Exclusion 

FME policy 

FME = all preventative measures to avoid 

compromising Nuclear Safety functions 

by the presence of 

foreign material in the installation 

P.45 

No foreign material in the systems! 
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FME policy 

297 



If standard FME risk: you must 

FME policy 

 Discuss the FME risk during start 

up meetings 

 Control personnel access 

 Use FME protections (pink FME 

caps, FME sachets,. . . ) 

 Carry out inspections at the 

beginning and the end of the 

operation 

Transparent plastic is forbidden 
in the controlled area 
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If high FME risk :  
in addition to the above  

FME policy 

 Appoint a FME monitor 

 Respect to the instructions of the FME monitor 

 Do an equipment inventory 

 Check the FME compatibility of the operators and their tools 

 Close pockets or empty them 

 Attach tools 

 Dosimeter inside 

 Formalise the risk analysis 

 Place a FME markup at the zone in question 
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FME policy 
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Environment 

Awareness on safety culture, security, 
radiation protection and Environment 
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Basis of the SME : ISO 14001 

Environment 

Environmental Management System (SME) 

Management policy with 3 objectives: 

1. Respect the legislation (environmental permit) 

2. Environmental performance 

 Identify the impacts 

 Reduce them (continuous improvement) 

3. Manage the relations with: 
the authorities, the inhabitants,the personnel and the contractors 

Structure the approach 

Ensure traceability 

Offer credibility (via certification) 

P.43 
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Basis of the SME : ISO 14001 

Continuous improvement 

Environnement 

Action plan 

Objectives 

Implementation 
Internal  

audit 

Direction review 
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Our environmental 
policy 

Environment 

EMAS 

ECO 
MANAGEMENT 
AUDIT 
SCHEME 

Participation of all 

including third parties 

Our environmental 
statement 

P. 10 
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Manage waste 

Environment 

Inside the zone  
Double bins  

Combustible, Non-combustible 

Outside the zone 
Triple bins  

Household, Paper, Metal, Grease 
cloths, Aerosols, Electronic waste 

RIGOR! 
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Manage waste 

Environment 
RIGOR! 
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Temporary storage area 

Environment 
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Waste must be sorted directly by all 

(members of staff and outside operators) 

The best waste is the waste that is never 

produced 

Recommendations for managing waste 

Environment 
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233 

Environment 

ENV/00/012 & ENV/00/013 

Permanent point of attention: 
Prevention of environmental 

pollution 

PE<55° 
C 

Metal 
containers 

Containers < 20 l 

Dangerous products 

(procurement, storage and use) 
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Environment 

Permanent or temporary depots: 

 Classified (environmental permit) 

 Register 

 Compulsory signing 

ENV/00/10 

Dangerous products 

(procurement, storage and use) 

Containers > 20 l 
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Emergency situations 

Environment 

Discovery of pollution / a spill : 

Everybody must: 

 Inform the EBL Work Supervisor 

 

Management of an 
oil spill in the 
turbine hall 
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Emergency situations 

Environment 

 Intervene to prevent environmental damage, without 

endangering your life or that or others or the installations 

When the situation is under control: 

 Complete the “Accident environnemental" event sheet 

 Submit to the Environmental Coordinator 
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You are responsible  

 for your own waste and for sorting it 

Remember 

RIGOR! 
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Where to put a beaker after use ? 

a) DMC dustbin 

b) Ad-hoc support 

c) Dustbin for combustible material 

d) Dustbin for household wastes 
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Awareness on safety culture, security,  
radiation protection and environment. 

Basic elements of radiation protection 

318 



Objectives 

At the end of this training 

• I know what « radioactivity » is  

• I know the different types of radiations  

• I know the characteristics of radioactive sources 

• I understand the interactions of radiations with matter 

• I know the basic dosimetric units 

• I am informed about biological effects of radiations 

• I am informed about natural and artifical sources of 
radiations 
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Positioning 

Radiation protection 

Which types of ionizing radiation do we 
find in a nuclear power plant ? 

 
A.  Alpha 

B.  Beta 

C.  Gamma ray 

D.  Ultraviolets 

E.  Neutrons 

F.  X ray 

G. Omega 
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Positioning 

Radiation protection 

What is highly efficient to reduce gamma 
radiation ? 

 

A. Paper 

B. Lead 

C. Air 

D. Aluminium 
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Radioactivity 

• Examples … ? ? 

Radioactivity 
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Radioactivity 

Composition of matter : atoms 

• Nucleus : neutrons (neutral) et protons (+) 

• Electrons (-) 

Matter 

Molecule 

Atom 

proton 

neutron 

électron 

H2O  (10-7 cm) 

Ice cube 
 (1 cm3) 

Oxygen  (10-8 cm) 
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Radioactivity 
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Radioactivity 

Atom 

Mass number 
(A = Z+N) 

  Z
A
X 

U 
238 

92 

(238 – 92 = 146) 

92 protons, 92 e- orbital, 

146 neutrons 

 

Atomic number 

Example: 
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Radioactivity 

Isotopes 

• Chemical elements that have the same number of 
protons (Z) but differ in the number of neutrons 
(N=A-Z) 

Example: 

Hydrogen Deuterium Tritium 

Z N A Caracteristic 

1H 1 0 1 Stable 

2H 1 1 2 Stable 

3H 1 2 3 Unstable 
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Radioactivity 

Isotopes 

• Stable or instable (radioactive) 

 

Carte des Nucléides, Karlsruhe 
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Radioactivity 

• An unstable nucleus tends to reach a stable state by 
spontaneously emitting radiation. 

 

     = RADIOACTIVITY 

 

• Unstable nucleus = radioisotope or radionuclide 

• Spontaneous emission= desintegration / 
transformation 
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Types of ionizing radiation 

Ionizing radiation 

= radiation able to induce an ionisation in the matter. 

 Sufficient amount of energy needs to be transferred 
to the bound electron in order to eject it from the 
atom. The atom becomes ionized. 

 

b

- e- 

b

- 
Example: 
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Types of ionizing radiation 

Alpha 

• Heavy charged particle (++), made of 2 protons and 
2 neutrons, emitted by the atomic nucleus. 

Polonium 210 
unstable 

Lead 206 
stable 

a particle + 
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Types of ionizing radiation 

Beta 

• Small charged particle (+ or -) that has the same 
mass as an electron, emitted by the atomic nucleus. 

Example : 

b- : 

b+ : p n + e+ +    n 

n p + e- +    n 
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Types of ionizing radiation 

Neutron 

• Uncharged (neutral) particle emitted by the atomic 
nucleus.  

• Resulting from nuclear reactions. 

Example : 
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Types of ionizing radiation 

Gamma and X-ray radiation 

• High energy electromagnetic wave (no mass, no 
charge). Only their origin differs. 

Culture de Sûreté v03-20140101 335 



336 

Types of ionizing radiation 

Gamma radiation 

• Emitted by the decaying atomic nucleus. 

Excited nucleus De-excited nucleus 

photon g 
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Types of ionizing radiation 

X-ray radiation 

Electronic transition or    braking radiation 

• Produced by interactions between electrons and matter 
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Types of ionizing radiation 

X-ray 

• Operating principle 

e- 

D V 

Cathode 

Anode 

Window 

Electrons  
acceleration 

Examples : 
 

- Human radiography 
- Luggage control 
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Interactions of radiation 

The path of radiations 

• Depends on number of radiation interactions with 
matter 

 

      Depends on types of radiation 
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Interactions of radiation 

The path of radiations in the air 

Type Path in the air 

a 4He < 10 cm 

b e- ~ 10 m 

n neutron ~ 100 m 

RX Electromagnetic wave few mm to 10 m 

g Electromagnetic wave few cm to 100 m 
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Interactions of radiation 

The range of radiations in human skin 
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Interactions of radiation 

The path of radiations in the matter 
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Interactions of radiation 

Neutron radiation 

• Efficient braking (moderation) with light target 

Example: Hydrogen atom 

• Activation of matter : 

Noyau stable Noyau instable 
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• Radioactivity 

• An unstable atomic nucleus spontaneously emits particles or 

energy to reach a stable state.  

• Types of radiation 

• Alpha, Beta, Neutron, Gamma, X ray 

• Interaction of radiations with matter 

• Depends on type of radiation 

      

Don’t forget ! 
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Positioning 

Radiation protection 

Which unit is used to quantify the activity of 
a radiation source ? 

A. Becquerel  

B. Gray (Gy) 

C. Sievert (Sv) 

D. Ampere (A) 
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Positioning 

Radiation protection 

The radioactive period is the time after which : 

 

A. The activity of a source is reduced by half 

B. The source is no more radioactive 

C. We can take the source in hands 
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Characteristics 

1. Activity 

= number of nuclei that are transformed (decay) per 
second. 

 

Unit : Becquerel (Bq) = 1 decay/sec 

(old unit : Curie : 1 Ci = 37 GBq) 

 
Examples : 
- human body (natural C-14 and K-40) ~ 6 000 to 8 000 Bq 
- administration of isotopes in nuclear medicine ~ 370 000 000 Bq 
- used fuel assembly ~ 10 000 000 000 000 000  Bq 
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Characteristics 

1. Activity 

• We can also talk about  

Example Example in Tihange power 
plant 

Volume activity Seawater :  

10 to 15 Bq/l 

Tritium rejection limit in Meuse : 

74 Bq/l 

Mass activity Potato :  

100 to 150 Bq/kg 

Co-60 limit for exit of controlled 
area : 100 Bq/kg 

Surface activity Contamination limit for exit of equipment from the 
controlled area : 

1 Bq/cm² for beta/gamma 

0,1 Bq/cm² for alpha 
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Characteristics 

Examples in Tihange power plant … 

• Labelling of (potentially) contaminated mobile 
equipment  according to its activity. 

 

• Chek of staff and equipment before leaving the 
controlled area. The exit is authorized or not, according 
to the activity.  

Culture de Sûreté v03-20140101 351 



Characteristics 

2. Half life T½  or radioactive period 

= The time it takes for half of the radioactivity to 
disappear. 

352 

Examples: 
 

 Tritium (H3) 

 Cesium 137 

 Iodine 131 

 Strontium 90 

 Cobalt 60 

 Uranium 235 

 Uranium 238 

12,3 years 

30,2 years 

8 days 

28,1 years 

5, 3 years 

704 million years 

4,5 billion years 

Radioactive decay 

Time (number of periods) 

R
a

d
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a
c
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v
e

s
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m

s
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%
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n
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Positioning 

Radiation protection 

According to legislation, who may enter a controlled area? 

 

A. Everybody with company authorization. 

B. People who have been informed of the dangers of ionizing radiations 

and have passed a medical examination allowing them to the exposure 

to ionizing radiation 

C. Anyone who's followed a training and succeed the examination 

D. Everybody except women 
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Positioning 

Radioprotection 

For individuals who are professionally exposed, 
what is the (legal) dose limitation on twelve 
months rolling period ? 

 

A. 2 mSv 

B. 10 mSv 

C. 20 mSv 

D. 50 mSv 
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Positioning 

Radiation protection 

What means the numbers which are displayed on my 
dosimeter? 

 

A. The activity of radioactive source near me. 

B. The activity of source which I ingested. 

C. Equivalent dose  

D. Effective dose 

E. The time I still have to finish my work 
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Dosimetry 

Dosimetry 

• Aim : to calculate the absorbed dose and to evaluate 
the biological effects of radiation. 
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Dosimetry 

Analogy 
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Energy absorbed per unit mass 

     Absorbed dose (Gray = 1 J/kg) 

     = Deposited energy 

 

         

Dosimetry Physical quantity ! 
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Dosimetry Biological quantity ! 

   

        Biological effects depend on the properties of the 
ionisation radiation (type, energy, ionisation power)   

   

    Equivalent dose (to an organ) (Sievert) 
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Dosimetry Biological quantity ! 

   

        Biological effects depend on the type of the irradiated tissue 
or organ  

     Effective dose (whole body) (Sievert) : 

     = Weighted sum of the equivalent dose 
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Dosimetry 

In practice :  

• Unit : 

• Sv = very big unit 

• mSv = 0,001 Sv 

• Dose rate = dose/time  

• mSv/h ou µSv/h 

 

 Example :  
 The dose rate in the local is 100 µSv/h.  
 If I stay one hour  I have received 100 µSv  

 
 If I stay 15 minutes ? 

0,011 mSv = 11 µSv 
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Dosimetry 

Message board (in controlled area) 
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Dosimetry 

Dose limitation (RD 20/07/2001) 

• Whole body dose : 

• Public : 1 mSv/year 

• Person professionally exposed (PPE) :  

 20 mSv/12 months (twelve months rolling calender) 

 

• Skin, hands, each organ distinctly (PPE): 

500 mSv/year 
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Organ or tissue PPE Public 

whole body 20 mSv 1 mSv 

cristalline lens 150 mSv 15 mSv 

skin 500 mSv 50 mSv 

hands, fingers, organs 500 mSv - 

Period 12 m year 

Dose limitation (RD 20/07/2001) 

Dosimetry 

20 mSv ? 
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Fetus (futur baby) protection :  

 As soon as possible : 

  

Dosimetry 

Dose limitation (RD 20/07/2001) 

OPTIMISATION + max. 1 mSv during the rest of pregnancy 

            + avoid the contamination risks. 
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Dosimetry 

Dose constraint for Electrabel (12 csm)   

At the CNT in 2013   

• Max. dose: 7,78 mSv 

• Average dose : 0,34 mSv 
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• Characteristics of radioactive source 

• Activity (Bq) – Radioactive period 

• Doses 

• Absorbed (Gy) 

• Energy per mass unit 

• Equivalent (Sv) 

• Take into account the type of radiation and its energy  

• Effective (Sv)  

• Take into account of type the radiation, its energy and tissues 

damaged 

• Limits : 20 mSv/12 m (10 at CNT)  

Don’t forget ! 
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Biological effects 

Impacts of radiation on DNA 

• Single or double-strand breaks 

• DNA repair mechanisms 

g 
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Biological effetcs  

I 

The lesions 

II 

Early 

responses 

III 

Delayed 

responses 

Time 

Ionising radiation 

10-15 s 

10-6 s 

Initial physical 

event 

Radiolysis 

of water 

Free radicals 

Direct effect Indirect effect 

Molecular lesions (proteins, DNA, lipids) 

No repair Faulty repair Accurate repair 

Lethal effect 

No elimination 

by the immune 

system 
Elimination 

by the immune 

system 

Modification 

of a genetic 

characteristic 

Uncontrolled 
death of cell 

(necrosis) 

Non-lethal 
mutation 

Programmed 
Cell death 
(apoptosis) 

Normal cell 
survival 

Tissue 
pathology 

Cancer 
Hereditary 
anomaly 

Somatic 
cell 

Germinal 
cell 

Minutes 

Hours 

Days 

Year 

Generation 
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Biological effects 

Radiation effects on body : high doses 

• Short term effects  

• Existence of a threshold dose 

• Severity increase with the dose 

• All exposed persons are affected 

 

Examples : Radionecrosis (25 Gy), Gastrointestinal syndrome (> 6 Gy), … 
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Biological effects 

Relation dose - effect 

• Can we predict the effects for very low doses ? 
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Biological effects 

Radiation effects on body : low doses (or ow dose rates) 

• Short term effects 

• No threshold 

• Probability increased with the dose 

• random 

 

• Cancer risks 

• Repairs should be taken into account 

• Mortality risk by cancer (most pessimist case): 

• 5% per Sv for public 

• 4% per Sv for workers (18 to 65 years) 
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Biological effects 

Model for relation dose - effect 
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Natural and artificial radioactivity 

Both the natural and the artifical radionucleides contribute 
to human exposure : 4.2 mSv/year 

Ground and building 

9% 

Rn 

30% 

Thoron 

2% Human body 

7% 

  

Human activity 

1% 

Cosmic ray  

8% 

Applications  

medical 

43% 
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Natural and artificial radioactivity  

Cosmic rays (8%, 0.35 mSv) 

5 µSv/h 

10 km 

10 µSv/h 

15 km 

0.1 µSv/h 

2,25 km 

(Mexico) 

40 µSv/h 

360 km 

1 µSv/h 

6,7 km 

(Himalaya) 

0.03 µSv/h (300 µSv/an) 

0 m 

100 % 

0.05 % 

÷2000 
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Natural and artificial radioactivity 

Telluric radiation (9%, 0.4 mSv) 

• Sedimentary rocks : 400 Bq/kg 

• Granitic Rocks : 8 000 Bq/kg 

• Bricks: 800 Bq/kg 

• Building products : ~ 15 Bq/m3 

• 40K, 238U, 232Th 
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Natural and artificial radiation 

Radon (32 %, 1.45 mSv (+ thoron)) 

• Average concentration of radon in Belgium  

 ~ 50 Bq/m³ in the building 
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Natural and artificial radioactivity  

Medical applications (43%, 1.95 mSv) 

Diagnostic 

Treatment 
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Natural and artificial radioactivity 

Other human activities (1%, 0.05 mSv) 

Source : SCK/CEN 
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Natural and artificial radioactivity 

Use of radioisotopes 

• Jauges  

(level, thickness, density, humidity …) 

• Fire detectors  

• Tracers (agricultural industry, operation …) 

• Research  

• Lightning rod 

• Irradiation (food, medical) 

• Medical (diagnostic, treatment) 

• Dating … … …  
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• Biological effects  

• High doses: short term effects (always) 

• Low doses: long term effects (probability) 

 

• Radioelements : naturals – artificials 

• ~ 4.2 mSv/year 

      

Ground and building 
9% 

Rn 
30% 

Thoron 
2% Human body 

7% 

  
Human activity 

1% 

Cosmic ray  

8% 

Applications  
medical 

43% 

Don’t forget ! 
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Awareness on safety culture, security,  
radiation protection and environment. 

Basis elements of radiation protection 

 

    SUMMARY – TO RETAIN 
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Questions 

1. What is the characteristic of a radioactive nucleous ? 
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Questions 

1. What is the characteristic of an radioactive nucleous ? 

• An unstable atomic nucleus emitting (spontaneous) 
particles or energy to reach a stable state.  
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Questions 

2. Which types of ionizing radiation we could find in nuclear 
power plant ? 
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Questions 

2. Which types of ionizing radiation we could find in nuclear 
power plant ? 

• Alpha 

• Beta  

• Gamma 

• Neutrons 

• X ray 
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Questions 

3. What is most efficient to reduce gamma radiation ? 

• Paper ? 

• Lead ? 

• Air ? 

• Aluminium ? 
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Questions 

3. What is most efficient to reduce gamma radiation ? 

• Paper 

• Lead 

• Air 

• Aluminium 
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Questions 

4. Which unit is used to quantify the activity of radiation 
source ? And for surface contamination ? 
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Questions 

4. Which unit is used to quantify the activity of radiation 
source ? And for surface contamination ? 

• Activity unit is  Becquerel (Bq) 

• Surface contamination unit is (Bq/cm²) 
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Questions 

5. In the nuclear power plant, how can I measure the 
radiation impact on me?  
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Questions 

5. In nuclear power plant, how can I measure the radiation 
impact on me?  

• Electronic dosimeter 

• Passive dosimeter (OSL) 
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Questions 

6. What is the long-term risk associated to an repeated 
exposition to low doses ?  

• Very high risk of developing a cancer before 50 years 
old.  

• 50 % chance to die due to the consequences of 
irradiation.  

• Skin burns. 

• Risk of developing a cancer (small compared to the 
number of spontaneous cancers)  
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Questions 

7. Where do we find ionizing radiations ? 
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Questions 

7. Where do we find ionizing radiations ? 

Ground and building 

9% 

Rn 

30% 

Thoron 

2% Human body 

7% 

  

Human activity 

1% 

Cosmic ray  

8% 

Applications  

medical 

43% 
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Awareness on safety culture, security,  
radiation protection and environment. 

Principles and means in radiation protection 
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Table of contents (2) 

At the end of this training : 
 
• I know the risks in controlled area 
 

• I can apply ALARA procedure 
 

• I know the signalling in controlled area 
 

• I’m informed about protection means in controlled area 
 

• I’m informed about dosimeter 
 

Culture de Sûreté v03-20140101 401 



Table of contents (2) 

Principles and means of radiation protection 
 
• Risks in controlled area 
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• Means of protection in controlled area 
 

• Dosimeter 
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Risks ? 

 

 

 

 

Risks in controlled area 

Irradiation 

  be in presence  

  of radiation 

 

Contamination 

 be in contact with 

  radioactive matter 

Culture de Sûreté v03-20140101 403 



Irradiation 

 

 

     

 

  

     

Risks in controlled area 

Unsealed source (water)     Sealed source 
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Contamination  

Internal 

• inhalation 
 

•  ingestion 
 
 

• cutaneous absorption (injury) 

External 

Risks in controlled area 
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Risks in controlled area 

Alpha risk 

α Risk 

 

Atmospheric contamination >  1 LDCA 

Example: LDCA (Am-241) = 0,2 Bq/m³ 

• Protection measures (masks, gloves, …) 

• Nose blow 

LDCA : limite dérivée de concentration dans l’air 

406 

 Increased care is needed (risk of internal contamination !) 
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• Irradiation risks 
 

• Contamination risks 
 

• We can be contaminated by : ingestion, inhalation,  

 cutaneous absorption 

• In the case of injury : You must always ask at 

medical centre at Tihange (agreement) before entering 

to the controlled area. 
 

 
 

Don’t forget ! 
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• Risks in controlled area 
 

• Justification - Dose limits - Alara 
 

• Signaling in controlled area 
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• Dosimeter 
 

Culture de Sûreté v03-20140101 408 



Incident : of 5 octobre 2008 arround 15h00 
 

circumstances :  

leaving of skimming filter of reactor pool BR Ti1 for transfer to the shielded container, 

Sequence of events: 
 

 The filter is moored to the handling equipment, underwater, by bridgeman and two 
assistants Measure of dose rate by SRP : NTR ! 
 

 During rise of filter , still underwater  measure of dose rate : NTR 
 

 Once the filter is out of water, SRP measures a dose rate at 1 m of filter of 15 mSv/h          

   Stop :   back down the filter underwater (retreat solution ?)  
 

 Bridgeman follows   SRP clears the dose rate alarm of all dosimeters which 
have been switched to alarm next to the pool. 
 

 During this event, one of bridgeman assistants gets the filter out of the pool, 
disassociates it from the handling equipment and transports it by hands to a shielded 
container.   

Justification - dose limit - ALARA 

NTR = nothing to report 
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 dosimetric consequences : 

 Abnormal exposition of one bridgeman assistant  

 

 Dosimetry of assistant # 1  

   6140 µSv (electronic dosimeter)   

 Dosimetry of assistant # 2 

   3315 µSv (electronic dosimeter) 

 

 The legal limitation of dose is not exceeded (20 mSv/12 m), nor 
the CNT constraint (10 mSv/12 m). 

 

Justification - dose limit - ALARA 
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Anomaly detected : human aspects 

 

Two main rules of radiation protection have been violated : 

 

o  Omission of SRP instructions present during the 
manipulation,     

 

o Pursuit of activities despite the alarms of the electronic 
dosimeter.  

 

 

Justification - dose limit - ALARA 
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FORMATION CULTURE DE SURETE 

Basis of radiation protection 

• Justification 
 

• Doses limitation 
 

• A L A R A 

Justification - dose limit - ALARA 
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Justification 

Any practice using ionizing radiations must be 

beforehand justified by the economic, social or other 

advantages with respect to the health detriment that 

they are likely to cause. 

Justification - dose limit - ALARA 
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Doses limitation 

 

 

 

 Constraints in the NPT : 10 mSv/12 c.s.m. 

 

 

 

 

Alarms on the electronic personnal dosimeters 

 Dose and dose rate 

 Adapted following the intervention ( Access authorization 
« job » or « worksite »)  

Justification – dose limit - ALARA 

Period Dose limits (µSv) 

Day 
Depends on job/work site 

access code 

Week 2 000 

Month 4 000 

3 months 6 000 
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  A L A R A =  

=   optimisation 
 

= To take the smallest dose ! 

P.51 

Justification – dose limit - ALARA 

As Low As Reasonnably Achievable 

Examples of practical application of ALARA principle ??? 
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Justification – dose limit - ALARA 

The ALARA approach in the NPT : 

Preparation of an intervention in the controlled area = dosimetric estimation ! 

Dose  
rate 

Exposition 
time 

Individual 
dose 

 Nbr of 
workers  

Collective 
dose X = = X 

µSv/h ou   
mSv/h 

µSv ou mSv man  h man.µSv or  
man.mSv 

     Example: 

60 1 60  4 240 X = = X 

µSv/h µSv man h man.µSv 
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Justification – dose limit - ALARA 

 

 

  Files are available at the SRP local with the list of locals, 
ambiant dose rate and color code. 

 

  

  ESTER 

 

 

 

On the local doors in the controlled area 

How to know the ambiant dose rate in a local ? 

P.52 
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Justification – dose limit - ALARA 

Evaluation of the ALARA level 
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Justification – dose limit - ALARA 

Evaluation of the ALARA level 

RP/ALARA/015 

ALARA level depends on the 
running phase of the 

installation ! 
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Justification – dose limit - ALARA 

The access code to the controlled area depends on the ALARA 
level 

• Acces authorization « Job » (ALARA 0) 

• Set the daily dose limitation per job 

• For routine interventions 

• Codes are displayed on controlled area entrance 
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• Access authorization 
« job » (ALARA 0) 
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Justification - dose limit - ALARA 

• Access authorization « Work site » (ALARA 1 to 3) 

• Set the limit according to the intervention 

• For all interventions needing  highest dosimetry level than 
those of routine works.  

• Attributed by SRP 

• Codes are not displayed on controlled area entrance but on 
the DDC. (DDC = Work permit / Work Clearance Application) 

Remark : ALARA level 2 or 3 = High risk work ! 

The access code to the controlled area depends on the ALARA 
level 
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Justification - dose limit - ALARA 

ALARA monitoring : to be filled for every ALARA 1, 2 or 3 worksite 
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Justification - dose limit - ALARA 

ALARA monitoring : How to fill it correctly ? 

007 Paul Dumont 
118 Bernard Lermithe 

 1 

 2 

 3 

034 

234 

Jacques Martinez 

Jean-Pierre Laroque 

PWR 
PWR 
PWR 

PWR 

08:30 
08:30 

08:30 
08:30 

0 
0 
0 
1 

09:30 
09:30 
09:30 

09:30 

45 
55 
40 
33 

45 
55 
40 
32 

 4  5  6 

 7 

45 
100 
140 
172 

 8 

180 

Exemple: dose estimée = 240 HµSv 

172 

RIGOR ! 
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Justification - dose limit - ALARA 

ALARA report (p.1 and 2) 
 for every ALARA 2 or 3 worksite 
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Justification - dose limit - ALARA 

ALARA report (p.1 and 2) 
 for every ALARA 2 or 3 worksite 
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• Respect of the SRP instructions if dosimeter alarm 
 

• Basis principle of radiation protection : 
• Justification – dose limits – Optimisation (ALARA) 

 

• Working in controlled area : 
• Realize a dosimetric estimation 

• ALARA monitoring if necessary 

 
 
 

Don’t forget ! 
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Warning signs - Tihange 

Presence of ionizing 

radiations 

P.34 

Signaling in controlled area 

RP/ALARA/015 

Very high intensity of 
ionizing radiation > 1000 

µSv/h 

High intensity of ionizing 
radiation > 200 µSv/h 

Ionizing radiation 
> 20 µSv/h 

Ionizing radiation 
< 20 µSv/h 
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If the dose rate upon contact > 1 mSv/h 
 
Don’t stay close to the hot spot 

Signaling in controlled area 

Hot spot 

P.34 
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Indications on doors in controlled area 

Hot spot 
localisation 

Ambient 
dose rate 

Signaling in controlled area 

P.37 

Earing 
protection 

Fire door = 

CLOSED !!! 
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Entry and exit in controlled area 

Signaling in controlled area 
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Signaling in controlled area 

Mobile equipment 

IRRADIATION 

CONTAMINATION 

Culture de Sûreté v03-20140101 433 



Entry to worksite with risk of contamination 

- bench 

- mark up 

- stock of overshoes  

- dustbins 

Signaling in controlled area 

Possibility of contamination 

Contaminated 

P.35 
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Signaling in controlled area 

Bench in controlled area 

New situation: 

• Dustbins in work area 

• Feet and hands detector  
 (SRP evaluation) 

• Only one acces 

• Site messages board 

     is VISIBLE 

 
 

• New bench in controlled area with : 
 Instructions on how to pass it 

 Could contain the overshoes, site message board and mark up (red and 
white) 
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- bench 

- mark up 

- stock of overshoes  

- dustbins 

Signaling in controlled area 

436 

P.35 

Potential contamination 

Entry to clean area 

No contamination 
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Signaling in controlled area 

Bench in controlled area : the proper way  

notices (on the bench) explaining how to put the overshoes 
when you pass the bench 

 

 

 

 

It is forbbiden to put your feet on the bench 
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notices (on the bench) explaining how to take off the 
overshoes when you pass the bench 

 

 

 

 

Signaling in controlled area 

Bench in controlled area : the proper way  
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Don’t forget ! 
 

Signaling :  

•  Color codes 

• green : < 20 µSv/h 

• yellow: 20 – 200  µSh/h 

• orange: 200 – 1000 µSv/h 

• red: > 1000 µSv/h 

• Entry and exit for persons and equipment 

• How identify the labelling 

• Compliance with the bench in controlled area 

 

Very high intensity of 
ionizing radiations    

> 1000 µSv/h 

High intensity of 
ionizing radiations     

> 200 µSv/h 

Ionizing radiations 
> 20 µSv/h 

Ionizing radiations 
< 20 µSv/h 
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Means of protection in controlled area 

 Elimination of the source – of the danger 

 

 Collective protection 

 

 Individual protection 

 

 Evaluation of the exposure 

 

 Management of the effects 
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Risks ? 

 

 

 

 

Risks in controlled area 

Irradiation 

  be in presence  

  of radiation 

 

Contamination 

 be in contact with 

  radioactive matter 
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Positioning 

Radiation protection 

How to limit the risk of irradiation? 

 

A. By approching the source 

B. By working more slowly  

C. By covering the source with a lead shielding  

D. By protecting my ears 
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Elimination 
of contamination 

Dose rate control 

 Source “elimination”– danger elimination 

Protection means in controlled area 
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 Contamination – collective protection : cyclairs 

Protection means in controlled area 

Inside the work site : aspiration 

Outside the work site : cyclair 
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• Cyclair depends on contamination 

Iodine - aerosols – iodine and aerosols 

• Under the responsibilty of the SRP officer 

• Filters choice 

• Control of the efficiency when operating 

• Under the responsibilty of the general services 

• Assembly and desassembly of cyclairs 

• Changing the filters 

It is forbbiden to put in operation an unscealed cyclair : 

 proof of the presence and efficiency of the filter 

Protection means in controlled area 

 Contamination – collective protection : cyclairs 
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Filtering box 

Ventilator 

Mobile equipment 

Protection means in controlled area 

 Contamination – collective protection : cyclairs 
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Protection means in controlled area 

 Contamination – collective protection : cyclairs 

Culture de Sûreté v03-20140101 448 



Internal contamination by ingestion 

 Contamination – individual protection 

Protection means in controlled area 
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Internal contamination by cutaneous transfert : 

 

            Do not enter in controlled area with open wounds 

 

   Protective clothes : correct dress in controlled 

    area or specific equipment    

    

 

 Contamination – individual protection 

Protection means in controlled area 

P.19 
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Where to find ? In stores of each unit ! 

 Contamination – individual protection 

Specific gloves 

Protection means in controlled area 
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  internal contamination by inhalation 

    wear a mask or ‘helm’ 

 

    

 

 

 

 

 Contamination – indivual protection : mask 

Protection means in controlled area 

Be careful : those equipment should be packed and  
have protective cap 
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Protection means in controlled area 

cartridge P3 / dust 
 
Filter for particles of toxic agents (carcinogen, radioactive, bacteria, 
 virus, enzimes) 
 
 

Unpack from its plactic bag  

 Screw correctly on the mask 

  Verify the airtightness 

 Contamination – individual protection : mask 
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Protection means in controlled area 

Filter Reaktor/St 
 
Filter for particles (P3) + iodine (orange band) 
 
 

Take out the cap 

 Screw correctly on the mask 

 Verify the airtightness 

 Contamination – individual protection : mask 
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Protection means in controlled area 

Characteristics of  ‘helm’ /Gridel 
 + respiratory protection 
 + good neck protection  
 + belt with air tap 
 

Advantages : 
 + mechanical resistance 
 + Visibility 
 + Comfort 

Disadvantage : 
- adduction by pipe 

 Contamination – individual protection : ‘helm’ 
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Respiratory device  PSS 100 

Protection means in controlled area 

 Contamination – individual protection : mask + gas cylinder 

Training is needed 
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 Contamination – individual protection : body 

Protection means in controlled area 

Specific overalls 
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Protection means in controlled area 

Characteristics : 
 + Flexothane jumpsuit  
 + Elastic on wrist and heigth 
 + Buttons on neck, wrists and ankles 
 + waterproof 
 

Usage : 
 + protection against liquid spatters 

Advantages : 
 + Durable 
 + light 
 + Hood 

Disadvantages : 
- not useful for aerosols 
- not hermetic for neck and ankles 

 Contamination – individual protection : body - Flexothane 
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Protection means in controlled area 

Characteristics : 
 + full protection, ventilated  
 + airtightness  
 + air adduction (aircylinder or pipe) 

Usage : 
 + contaminated atmosphere 

Advantages : 
 + full protection 
 + Double back fastening 
 + fireproof 
 + protection factor 
 + mechanical resistance 
 + light 

Disadvantages : 
 - bulky 
 - air adduction 

 Contamination – individual protection : body - Mururoa 
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Irradiation – protection means 

Protection means in controlled area 

Shielding 

Distance 

Time 
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Irradiation – protection means 

 
 Time 

Dose (mSv) = Dose rate (mSv/h) * time (h) 

 

Thought and reflection 
Focusing 
Choice of means and equipment  
Meticulous preparation  
Repetition 

Protection means in controlled area 
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 Distance 

 

Dose ≈ 1/d2 

Distance 
(m) 

Dose rate 
(µSv/h) 

Dose (µSv) 
absorbed in 

15 min 

10 1 0,25 

1 100 25 

0,5 400 100 

0,1 10.000 2.500 

0,01 1.000.000 250.000 
 

 

Keeping away from sources 

Remote-control equipment 

Protection means in controlled area 

Irradiation – protection means 
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 Shielding 
 

The nature of shielding depend on : 
- Type of radiation 
- Energy of radiation 
- location of shielding 

For each material : 
 Half Value Thickness (HVT) and Tenth Value Thickness (TVT) 

E1/2 = 
Dose rate 

2 
E1/10 = 

Dose rate 

10 

At nuclear power plant :  HVT lead = 13 mm 
       TVT lead = 5 cm 
       TVT concrete = 20 cm 

Protection means in controlled area 

Irradiation – protection means 
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Exercise: 
 

We work on a valve containing a contamination of 

1 GBq (27 mCi) of Co-60 
 

Dose rate at 1 m (source without shielding) 

      = 3,6.10-1 mSv/h 
 

- I work at 10 cm : Dose rate = ?? 
 

- I work with 5 cm of Pb (lead) shielding :  

      Dose rate = ?? 
 

- I work during 10 min : dose = ?? 

- I use a tool of 20 cm length : dose = ?? 

Protection means in controlled area 

Irradiation – protection means 
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Protection means in controlled area 
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Protection means in controlled area 
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Protection means in controlled area 
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Don’t forget ! 

• Compliance with SRP instructions 
 

• protection means 

• Contamination risks :  

Suitable collective (e.g. Cyclairs) and individual means of protection 

• Irradiation risks :  

• Time 

• Distance 

• Shielding 
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Table of contents (2) 

Principles and means of radiation protection 
 
• Risks in controlled area 
 

• Justification - Dose limits - Alara 
 

• Signaling in controlled area 
 

• Means of protection in controlled area 
 

• Dosimeter 
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Measurement of irradiation dose 

Passive dosimeter : film badge (>2012 : OSL) 

Dosimeters 

Active dosimeter / electronic 
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Measurement of irradiation dose : Passive dosimeter  

Where to ask for ? Acces building 

 

Who ? all persons professionally exposed 

How to wear it ? On the chest 

When ? Always in controlled area 

 

Where to stock ? In the racks at the entrance of 

the site 

 

Never leave the power plant with your dosimeter 

Dosimeters 

OSL 
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Dosimetre OSL 

Dosimeters 

Measurement of irradiation dose : Passive dosimeter - OSL 

Visible 

light 

Irradiation 
Reading  

Optical 

stimulation 
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Neutron dosimeter 

Dosimeters 

Who ? Every worker who enter in the 

nuclear reactor building in operation, for 

used fuel transfer or in some rooms with 

neutrons sources. 

 

How to wear it ? On the chest 

Where to find it ? At the SRP office in 

the controlled area 

Where to bring it back ? 

        At the SRP office in the controlled 

              area 

  

Measurement of irradiation dose : Passive dosimeter - neutron 

6LiF (sensitive to n) 

 7LiF 
(not sensitive to n) 

Culture de Sûreté v03-20140101 474 



Electronic dosimeter 

Dosimeters 

Measurement of irradiation dose : Active dosimeter 

 

Who ? all persons professionally exposed 

How to wear it ? On the chest 

Where ? Always in controlled area 

 

Where to find it ? In the racks at the entrance 

of the controlled area 

Where to stock it ? In the racks at the entrance 

of the controlled area 
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If the alarms sounds 
 
- Stop immediately your activity (Secure your activity) 
 
- Keeping away (going to “green area”) 
 
- Call a SRP officer 
 
- Waiting  for the instructions and follow them. 

Dosimeters 

P.52 

Measurement of irradiation dose : Active dosimeter 
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Two types of alarm: 
 
  

If ‘dose’ alarm : 
 
- 3 short bips/s 
 
- The message  
'Dose Alarm' flashes 

If ‘Dose rate’ alarm :  
 

- 3 long bips/s 
 
- The 2 messages 'Rate attention' 
and  'Rate Alarm' are successively 
displayed 

Remark : In the case of concurrent dose and dose rate alarms, the 
dosimeter successively emits 3 short bips and 3 long bips 

Dosimeters 

Measurement of irradiation dose : Active dosimeter 
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• Where to aks for a dosimeter ?  

• At the acces building 

• Who ?  

• All professionally exposed persons 

• Where is worn ?  

• On the chest 

• When ?  

• Always in controlled area 

• Where to stock ?  

• In the racks at the entrance of site (passive dosimeter) 

• Never leave the nuclear power plant with your dosimeter ! 

Don’t forget ! 
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• If the alarm of your electronic dosimeter sounds : 

 
• Immediation stop of your activity (with securisation) 

 
• Move to a “green area” 

 

• Call a SRP officer 

 

• Wait for its instructions and follow them !! 

 

Don’t forget ! 
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Awareness on safety culture, security,  
radiation protection and environment. 

Protection means 

 

    SUMMARY – TO RETAIN 
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Questions 

1. If I receive doses, am I radioactive ? 
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Questions 

1. If I received doses, am I radioactive ? 

• Irradiation by alpha, beta and gamma ray don’t make 
matter radioactive. 

• Contamination radiates 

• Irradiation can not contaminate 

NO ! 
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Questions 

2. The three basic principles of radiation protection are : 

• Irradiation, contamination, dose ? 

• Justification, doses limitation, ALARA ? 

• Time, distance, shielding ? 
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Questions 

2. The three basic principles of radiation protection are : 

• Irradiation, contamination, dose ? 

• Justification, doses limitation, ALARA 

• Time, distance, shielding ? 
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Questions 

3. ALARA principle = 

• Dose = 0 ? 

• Dose correctly justified ? 

• As low as reasonably achievable 
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Questions 

3. ALARA principle = 

• Dose = 0 ? 

• Dose correctly justified ? 

• As low as reasonably achievable 
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Questions 

4. What is the dose rate in a « orange » local : 

• < 20 µSv/h ? 

• > 20 µSv/h ? 

• > 200 µSv/h ? 

• > 1 000 µSv/h ? 
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Questions  

4. What is the dose rate in a « orange » local : 

Very high intensity of 
ionizing radiations > 1000 

µSv/h 

High intensity of ionizing 
radiations > 200 µSv/h 

Ionizing radiations 
> 20 µSv/h 

Ionizing radiations 
< 20 µSv/h 
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Questions  

5. The three means of protection against irradiation are : 

• Distance, time, shielding 

• Distance, dosimeter, shielding 

• Distance, dosimeter, time 
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Questions 

• Distance, time, shielding 

• Distance, dosimeter, shielding 

• Distance, dosimeter, time 

Shielding 

Distance 

time 

5. The three means of protection against irradiation are : 
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Questions 

6. The individual means of protection are : 

• Chosen by the worker ? 

• Recommended by the CdT ? 

• Randomly selected in the racks ? 

• Made mandatory by the SRP instructions ? 
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Questions 

6. The individual means of protection are : 

• Chosen by the worker ? 

• Recommended by the CdT ? 

• Randomly selected in the racks ? 

• Made mandatory by the SRP instructions 
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Questions 

6. The individual means of protection are : 
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Questions 

7. In case of alarm on my electronic dosimeter : 

• I stop my activity and secure my work place 

• I leave my work place and I go to the green area 

• I call a SRP officer 

• I wait for a SRP officer and follow his instructions 

• All four responses are corrects 
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Questions 

• I stop my activity and secure my work place 

• I leave my work place and I go to the green area 

• I call a SRP officer 

• I wait for a SRP officer and follow his instructions 

• All four responses are corrects 

7. In case of alarm on my electronic dosimeter : 
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Awareness on safety culture, security,  
radiation protection and environment. 

Entry and exit in controlled area 
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Entry and exit in controlled area 
 

• Enter in a controlled area 

• Personal entrance 

• Intervention in controlled area 

• Material exit 

• Personal exit 

• Decontamination 
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Equipment entrance 

 Warn a SRP officer 

  No unnecessary equipment 

 Remove the packaging 

Material entrance 
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Equipment entrance 

Material entrance : To remember ! 

Wood 

ZONE A DEFENDRE CONTRE 

Transparent plastic 

Useless packaging 

Less risks ! 

Less wastes ! 
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Equipment entrance 

Material entrance : To remember ! 

• FME: transparent plastic is forbidden 
 

• Exceptions: Packaging of filters P3 BUT there must be 
the FME sticker ! 
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Persons entrance 

Don’t try to introduce 

equipment by the changing 

rooms. 

 

Only keys, dosimeters, badge 

and document are allowed. 

Persons entrance 
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Entry and exit in controlled area 
 

• Enter in a controlled area 

• Personal entrance 

• Intervention in controlled area 

• Material exit 

• Personal exit 

• Decontamination 

Culture de Sûreté v03-20140101 503 



Why we should follow the entry and exit instructions: 

 

• To limit the contamination risks. 

 

Who? 

• Everybody except the rescue teams exclusively during 
emergency situations. ( ex : firemans, EPI, …)  

 

When? 

• During each entry and exit 

Persons entrance 
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Persons entrance 

Controlled area organization 

Cold changing room 
= No  

contamination 

Hot changing room 
= possible  

contamination 

Controlled area 

C1 C2 
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Persons entrance 
 

Cold changing room 

Ask for a loker (in access building) before your entry to 
the site. 

 

Once your locker is no more used, bring back the key 
to the access building. 
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Controlled area entrance for persons 

Hot changing room access 

Entrance in controlled area 
is done only on 

underwear. 

 

Avoid wearing unncessary 
accessories (watch, 

jewel, etc…) 

RP/INSTR/298 
Culture de Sûreté v03-20140101 507 



Controlled area entrance for persons 

Hot changing room access 

To bring : 

- Security glasses 

- Personal passive dosimeter 

- Acces badge 

- Electronic dosimeter (In the racks at the entrance 

of controlled area) 
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Controlled area entrance for persons 

Hot changing room access 

• Insert your electronic 
dosimeter 

• Present your access badge 

• Enter your “job”code 

  or your “work site” code 

If problems, call dosimetry 
service 
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Persons entrance 

Controlled area organization 

Cold changing room 
= No  

contamination 

Hot changing room 
= possible  

contamination 

Controlled area 

C1 C2 
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Controlled area entrance for persons 

Dressing in hot changing room: 

• Helmet 

• Cap *  

• White cotton overalls 

• Tee-shirt * 

• Shoes 

• Socks 

• Cotton gloves 

• Safety glasses 

 

(* facultative) 
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Video illustration 

Hot changing room access + Dressing 

Persons entrance 
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Entry and exit in controlled area 
 

• Enter in a controlled area 

• Personal entrance 

• Intervention in controlled area 

• Material exit 

• Personal exit 

• Decontamination 
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Intervention in controlled area 

P.81 

Start meeting 

Pre-job briefing 

Local site opening 

Entry in controlled area 

Intervention 

Demobilization 

Post-job briefing 

Exit from controlled area 

Culture de Sûreté v03-20140101 514 



Local site opening 

• Before starting an activity we must, for our own security and the 
security of other colleagues, question about work conditions 
arround us.  

 

 

• For all work with DDC (not generic), we should realize and 
formalize the local site opening. 

 

 

• The security cards were developed with similar aim, for all 
activity without DDC or with generic DDC. 
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Local site opening 

2. Without DDC ou with 
generic DDC 

1. With DDC 

« Security cards » 

Work 

Local site opening 
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Local site opening 

Works with DDC  local site opening 

When ? Before starting 

Where ? Always on intervention area  local 

Aim ? Confirm that the conditions defined in the work 
permit are respected.   

 Intervention on correct equipment (labelling), accordance of 

installation conditions, presence and compilance of protection 
means. Checking the work site environment (interaction with other 
work sites). confirm the knowledge of instruction for all intervening. 
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Local site opening 

Works with DDC  local site opening 

Interrogative attitude ! 

What is the problem? 
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Examples : 

 pressure gauge 

 Open purge 

 Temperature of the equipment  

 Electrical cells are locked 

 To work loose slowly a flange , 

 to check the lake of pressure 

  

Local site opening 

To check one security before intervention 

Check the consignation effects – Included in local site opening 
documents 
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Fill-in correctly the 
following form local 

site opening 
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Ouverture de chantier en local 
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Local site opening 
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Local site opening 

Case of high risk works (reminder) : 

• The engineer in charge (CdT) should be a Electrabel CNT person, 

• The CdT and the SRP officer do local site opening with all 

participants (+ signatures !), 

• The CdT marks up the work site, 

• The SRP officer put the messages board, 

• The CdT do a daily visit of the work site (to ensure that the work 

site is conform, to check if the rules are respected, …) and fill-in the 

following form. 
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RIGOR ! 
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Local site opening 

2. Without DDC or 
with generic DDC 

1. With DDC 

« Security cards» 

Work 

Opening local work site 
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Local site opening 

Works without DDC or with generic DDC  

 Security cards 

Security cards 

 Help for continuous alertness / vigilance 

 Quick reference 

 Key questions + attitude we should adapt 

 7 cards « job» + 1 card « field visite » 

- Job SRP    - Job Operation 

- Job Test    - Job Maintenance 

- Job Fuel    - Job Waste 

- Job Chemistry    -  Field visite 
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Local site opening 

Works without DDC or with generic DDC  

 Security cards 

Everyone should have its own unique card. 

 

It is not mandatory to have it with you BUT you should 

know its content.  
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Intervention in controlled area 

P.81 

Start meeting 

Pre-job briefing 

Opening the work site (local) 

Entry in controlled area 

Intervention 

Check out work site  

Post-job briefing 

Exit from controlled area 

Culture de Sûreté v03-20140101 529 



Intervention 

Respect the instructions of the messages board 
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Intervention 

Do not forget to place a correct mark-up.  

- Storage prohibited 
- Work site 

- Storage authorized 
- Danger 
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Intervention in controlled area 

P.81 

Start meeting 

Pre-job briefing 

Work site opening 

Entry in controlled area 

Intervention 

demobilization 

Post-job briefing 

Exit from controlled area 
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Temporary demobilization work site 

When ? During the intervention for the breaks or at the 
end of your day. 

 

Where ? In local 

  

How ? 

- Store equipments, 

- Sort waste, 

- Don’t leave your tools under voltage, 

- Correct mark-up, 

- Put all control panels on storage position  
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Demobilization 

534 

Put the installation and its 
environment in accordance with the 

defined operating standards. 
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Demobilization 

When ? After the intervention 

 

Where ? In local 

  

How ? 

- According to the check list on the back of  the form 
“local site opening”. 

- Under the responsibility of CdT or CdT EBL (for high risk 
works), 

- Should be validated by SRP if asked in the DDC or in  
the SRP instructions. 
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Demobilization 

CdT or CdT EBL 

Validation of 
demobilization 

Bring back the 
DDC 
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Demobilization 

 The demobilization form + DDC, return to the 
person who’s issued the DDC. 
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Demobilization 
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Entry and exit in controlled area 
 

• Enter in a controlled area 

• Personal entrance 

• Intervention in controlled area 

• Material exit 

• Personal exit 

• Decontamination 
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• PMP (SPE) : small personal equipments (see personal exit) 

 

• DHF (HWD) : Homogeneous waste in drums (loose) 

 

• PMD (SEW) : small equipments and various waste 

 

• GMD (BEW) : big equipments and various waste 

Equipment = ?  

RP/00/011 

Exit of equipment from controlled area 
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Exit of equipment from controlled area 

• In SRP office near the exit for equipment 

• Control of surface and mass contaminations 

Control of the contamination 
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Be sure to have someone 
outside of controlled 
area to take off the equipment 

Exit of equipment from controlled area 

Decontamination control 

Clean ? 

Exit from controlled area Yes 

Decontamination 

Waste 
No 
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Sortie de zone pour le matériel 

Avoid contamination transfert ! 

      

    Packaging of materials to 

    be controlled 

 

Added constraint : if alpha risk : double packaging ! 

 

Keep the bag with the order form ! 

Work with risk of contamination : how 
to transport material ? 
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Exit of equipment from controlled area 

Decontamination 

• Decontamination room  

• Bring the objects which should be decontaminated 
with the request document. 

• Be careful to contamination transfer ! 
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Entry and exit in controlled area 
 

• Enter in a controlled area 

• Personal entrance 

• Intervention in controlled area 

• Material exit 

• Personal exit 

• Decontamination 
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Persons entrance 

Controlled area organization 

Cold changing room 
= No  

contamination 

Hot changing room 
= possible  

contamination 

Controlled area 

C1 C2 
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Exit for persons from controlled area 

548 

• Objective : control the contamination of your dress 

• Means : beta detectors 

• How ? Enter with your full dress (With your gloves) 

C1 Control (Nardeux) 
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Exit for persons from controlled area 

PRESENTATION TITLE 

• Objective : control the contamination of your dress 

• Means : beta detectors 

• How ? also for your small equipment/object (CBO) 

C1 Control 
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Exit for persons from controlled area 

C1 control 
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Exit for persons from controlled area 

• Be careful to undressing 

• Separate your dress 

• Close your locker and, if your work is finished : mention it and 
release your locker 

If clean  Hot changing room  undressing 
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Exit for persons from controlled area 

Controlled area organization 

Cold changing room 
= No  

contamination 

Hot changing room 
= possible  

contamination 

Controlled area 

C1 C2 
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Exit for persons from controlled area 

• Between the hot changing room and the cold changing room : IPM9 

• Means : beta and gamma detectors 

• How ?  Only with underwear, after you badged 

C2 control 
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Exit for persons from controlled area 

• Control of small objects 

C2 control 
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Exit for persons from controlled area 

555 

• Control front and back sides 

• If clean : clearly indicated 

C2  monitoring 
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Exit for persons from controlled area 

• Badge (Electronic dosimeter + passive dosimeter) 

• Put back your electronic dosimeter in the rack !! 

• Go to the “cold changing room” 

• Dressing with your own clothes 

• At the end of your work : bring back your keys (Access building) 

 

If clean  Cold changing room 
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Exit for persons from controlled area 

Video illustration 

Exit from controlled area 
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• Enter to a controlled area 

• Personal entrance 

• Intervention in controlled area 

• Material exit 

• Personal exit 

• Decontamination 
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Decontamination 

In case of contamination? 

 

All contaminated person 

Should call a SRP officer 
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Decontamination 

The following steps are undertaken :  
 

1) Person decontamination : 

   By itself (after SRP agreement), 

   With the help of SRP, 

   With the help of CBMT (declared to FANC !). 

     CBMT = medical center in Tihange power plant 

2) In parallel with first step, fill the form for declaration of 
contaminated person. 

In case of contamination ? 

Contamination in controlled area is not a normal event ! 
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Decontamination 

In the case of contamination? 
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Decontamination 

Video illustration 

Contamination management 
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Decontamination 

Persistent contamination  Possibility of a medical 

examination with radioisotopes ? 
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Are we clean enough ? 

In operation (2013) T 1 T 2 T 3 

Number of passages 34.193 62.843 38.486 

% alarm 0,9 1,2 0,7 

Overhaul (2013) T 1 T 3 

% alarm 1,6 1,6 

Site average in 2013 = 1,2% 

Exit of IPM9 detector in controlled area 

Exit from controlled area 
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• Entrance in controlled area 
• Respect of ruls : rigour 
• Not superfluous materials 

 

• Before working 
• With DDC: Local site opening 
• Without DDC or with generic DDC : security cards 

 

• After working 
• The importance of demobilization 

 

• Exit of controlled area 
• Material control 
• Personal detector 

 

• In the contamination case  
• Always call SRP 

RIGOR ! 

Don’t forget ! 
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Awareness on safety culture, security,  
radiation protection and environment. 

Entry and exit in controlled area 

 

    SUMMARY – TO RETAIN 
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Questions 

1. Can I bring equipment with me in controlled area ? 
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Questions 

• Yes : 

• Small objects (badge, dosimeters and documents) through 

entrance for the personal 

• Equipment through the equipment entrance, I should call a 

SRP.  

• Don’t bring with yourself the unuseful materials. 

1. Can I bring equipment with me in controlled area ? 
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Questions 

2. To go from the cold changing room to the hot changing 
room, I should wear : 

• My underwears (shorts) 

• A long short and a sweat shirt 

• My underwears and a pullover if I am cold  

• Nothing  
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Questions 

• My underwears 

• A long short and a sweat shirt 

• My underwears and a pullover if I am cold  

• Nothing  

2. To go from the cold changing room to the hot changing 
room, I should wear : 
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Questions 

3. The dress in controlled area consists in : 
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Questions 

3. The dress in controlled area consists in : 

 
 

• Helmet 

• Cap * 

• White cotton overalls 

• Tee-shirt * 

• Shoes 

• Socks 

• Cotton gloves 

• Safety glasses 

 

(* optional) 
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Questions 

4. If I respect the local site opening and the messages board, 
I do not run any risks ? 
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Questions 

• FALSE !!! 

• I should always have an interrogative attitude and I look 

after my own security, the security of other colleagues, and 

the environment.  

 

4. If I respect the local site opening and the messages board, 
I do not run any risks ? 
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Agenda 

Day 1 – 2 – 3 :  
ISNES 

 

Day 4 :  
NPT  

8h 

 
 

10h15' 12h45' 14h45' 16h30' 10h 12h15' 14h30' 

 
Test 

 
Training work 
Preparation 

 
Training work 

Temporary demobilization 
 

 
Training work 
Demobilization 
& Debriefing 

 
End 

Basis training 

8h 9h45' 12h30' 15h 16h30' 10h 12h 15h15' 

Meeting : 7h30 Access building 
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Abreviations 

ADR  Accord européen de transport par route de matières dangereuses 

AED   circuit dEau Desionisée Alternateur 

AFCN  Agence fédérale de controle nucléaire 

AIEA  Agence Internationale de l'énergie atomique 

ALARA  As Low As Reasonably Achievable 

AT   Arrêt de tranche 

ATEX  Atmosphère explosible 

BAN  Bâtiment des auxiliaires nucléaires 

Bel-V  Filiale de l'AFCN chargée des inspections  

BR   Bâtiment réacteur 

CBMT  Service médical au travail 

CCV  Circuit de controle chimique et volumétrique 

CdT   Chargé de travaux 
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Abreviations 

CMR  Cancérigène, mutagène et toxique pour la reproduction (tératogène) 

CMS  Chemical Managment System 

CNT  Centrale nucléaire de Tihange 

CRP  Circuit primaire  

CVA  Circuit Vapeur Auxiliaire 

DDC  Demande de déconnexion 

DDI  Dossier d'Intervention 

EBL   Electrabel 

EEX   Entreprise extérieure 

EPI   Equipier de première intervention 

ESTER  Base de donnée de l'estimation dosimétrique 

FCR  Fibres céramiques réfractaires 

FE   Fiche d'expérience 
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Abreviations 

HAT  Hors arrêt de tranche 

HP   Human Performance - performances humaines 

HVT  Half Value Thickness 

IPS   Important pour la sûreté 

LDCA  Limite dérivée de concentration dans l'air 

MPI  Moyen de protection individuel 

ONDRAF Organisme National de gestion des Déchets RAdioactifs et des 
matières Fissiles enrichies 

OSL  Optically Stimulated Luminescence 

PIU   Plan Interne d'urgence 

PPE   Personne professionnellement exposée 

PPSSE  Plan de prévention sécurité santé environnement 

PWR  Pressurized Water Reactor 
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Abreviations 

REX  Retour d'expérience 

RGIE  Règlement général sur les installations électriques 

RGPT  Règlement général pour la protection du travail 

SDS  Safety Data Sheet 

SECT  Service externe de controle technique 

SME  Système de management environnemental 

SPF   Service Public Fédéral 

SRP  Service radioprotection 

TEG  Traitement des effluents gazeux 

TVT   Tenth Value Thickness 

WBGT  Wet Bulb Globe Temperature 

ZC   Zone contrôlée 
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Ce document a été préparé par Vinçotte Academy et AV Controlatom 

pour les formations culture sûreté données aux contractants sur le site de 

GDF Suez Electrabel Tihange. 

Toute reproduction est interdite, sauf accord écrit de la part des auteurs. 

 

 

 

 

 

Culture de Sûreté v03-20140101 581 



Culture de Sûreté v03-20140101 


