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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

- Learning — interactivity — share of knowledge
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Rules in case of incidents and/or accidents at
the Tihange plant

Fire Appel d'urgence

Emergency call. Noodnummer

Emission of smoke

Effusion of dangerous products 4444

Personal accident

VINCOTTE
| ACADEMY | 70"”
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In case of PIU signal at the Tihange plant

‘ MISE A L’ABRI . Nri‘i( LOCAL DE
( i /'  sssssssssssssssssssses R’ P m R REGROUPEMENT

Move to the assembly area

| N« POINTDE
ﬁ‘ EVACUATION N

MM REGROUPEMENT
— A

EXTERIEUR

Ry

Move to the outside assembly point

Lecteur de recensement
PCT1-PIU-L/CFNCR02-1 PlU

Once there: present badge

PIU = IEP: Internal emergency Plan
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In case of PIU signal at the Tihange plant

INTERVENTION
— — — — E PI (Equipe de Premisre Inlervenixon)

@L FIND'ALERTE 8 REPRISE DU TRAVAIL

PIU = IEP: Internal emergency Plan




Electrabel

GOF S\vCZ

General aim of the training

arstanding yougsole and 14 sibilities in carrying
youl iles, pa 3 unibasiFige with
respect ynstraints

»

P~ By al protection,
safety, sec : \ ogre (including the
risk analysis) speci rabel nucl®éar power
plants.
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Safety = ?

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

Culture de Sdreté v03-20140101
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Nuclear safety

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
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afety Culture -

importance.

inition of the IAEA
ational Atomic Energy Agency)
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Nuclear safety

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
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4 tools to improve Human Performance (HP)

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

F~F aTreNTion/ ATrenliow / 1 i .
Questioning Ly Py, Communicative o? Cobhin...

)

D) ; W
F
SE PRATIGWE EN

ESIPE. CHACUN

SeN Toul
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4 tools for reducing human errors

Questioning attitude

Attitude interrogative

Attitude interrogative

1. Il vaut mieux se poser une
question de trop qu'une
question trop peu.

2. Bien analyser toute action avant
de I'exécuter.

3. En cas de doute, ne pas hésiter
a demander de l'aide.

4. Ne jamais hésiter a interrompre
une tache en cas d'incompréhension

ou de doute.

Electrabel e
S\CZ

Culture de Surete v03-20140101 ViNGoTTE 15
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4 tools for reducing human errors

Secured communications

Communication _ _ ) o
sécurisée Communication securisee

1. - Emission du message.

2. < Répétition du message par
le destinataire.

3. OK Confirmation par
I'émetteur.

Remarque :
s S'identifier clairement soi-méme
et son interlocuteur.

* Préciser le local, I'action
demandée et |'identification
compléte de I'équipement.

s Donner une seule instruction -

information & la fois.

Electrabel e
SCZ

Culture de Sdreté v03-20140101
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4 tools for reducing human errors

Adherence to procedures

Adhérence aux
procédures Adhérence aux procédures

1. Respecter systématiquement
toutes les procédures et régles en
vigueur.

2. En cas de doute ou de probléme,
faire appel a son supérieur
hiérarchique.

3. Pour les procédures « pas a pas » :

¢ lire et comprendre |'action,
* exécuter |"action telle que
* marquer |"action comme
terminée
(paraphe, trigramme...).

Electrabel e
SCZ

Culture de S(reté v03-20140101 17
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4 tools for reducing human errors

Pre- and Post-job briefing

Pré et Post-job

briefing Pré et Post-job briefing

5 étapes:

1. Présenter I'opération a réaliser,
les résultats attendus, le réle
de chacun, les points critiques.

2. S'assurer des compétences des
intervenants et discuter du
retour d'expérience.

3. Evaluer les risques et déterminer
les parades a mettre en oeuvre.

4_ Prévoir les outils de prévention
d’erreurs a utiliser.

5. Examiner le pire des scénarii,
les solutions de repli, demander
s'il reste des questions.

Apreés l'intervention, rapporter

les infos sur celle-ci (Post-Job)

et s'interroger : le pré-job a t'il
éteé suffisant pour éviter
des problémes ?

Electrabel@

S

Culture de Sireté v03-20140101
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Remember

In practice:
= CompPigith the rules, TRICT

e.g.: Warn ign g
authorisations

= As —

before, (R
compliance Q&

Understand the in

= Comx;
= Be transparent
Report any anomaly or err

= Ensure: Order - Cleanlin{ss - correct storage
During work on the site and during its dismantling

Electrabel e

IS\SCZ

K5
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The nuclear power
plant

The white plume released from the "big towers" of the
plantis :

1. radioactive
2. corrosive
3. Water vapor

4. radioactive steam
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Objectives
= Understanding the major operating principles
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= Location of locals, equipments, ...

= Nuclear safety
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PWR nuclear power plant (Pressurised Water Reactor)

Composition of the CRP (primary circuit)

1. Reactor
2. Primary pumps
3. Steam generators

4y, Prassurisar

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

CONTROLATOM
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Fuel - Fission

The energy released is used
for producing electricity

Uranium = Fuel
e enriched U: 3-5 % in
235U
e UO,, pellet
(8.2 mm @, 13.3 mm h)

AIBWAVINGOTTE

CONTROLATOM
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Nuclear power plant: Operation
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B Helght 12m B

1_Diameter: 4 pijjm==

1 263 tonnes -}100

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

Nuclear power plant: Operation

Reactor vessel

Rod cluster control assembly mechanism
Studs

Cap

Sealing joints

Top plate of the core

Fuel assembly

Core enclosure

o Guide tubes of the rod cluster control
2 assembly

. 9 Support plate of the guide tubes

o N O U1l A WIN =

_1 : 10 Rod cluster control assembly

11 Vessel

12 Core support plate

Culture de Sdreté v03-20140101

13 Instrumentation guide tube
14 Damper

CONTROLATOM
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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

CONTROLATOM
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Steam Generator (GV)

ONOYUT DN~ WNBE

9

Steam outlet

Secondary humidity separator
External enclosure

Cyclone separator

Primary humidity separator
External enclosure

Tube bundle (3680 tubes)
Brace plates

Feedwater inlet

10 Tube plate

11 Partition plate

12 Primary coolant outlet
13 Primary coolant inlet

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

vaporisation

= Heat exchange surface: 4,800 m2
» Flow rated of steam: 1,850 t/h

CONTROLATOM
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Pressuriser (PPR)

Gendvatour de vapeur

Pressunisour

Mécamnisme
de commande
duos barres de contrdle f

Pompe poamaae

| |§ ! Assembiage
| | |f I\ : combustible
NG

; —
gg_unpon\qnls mxmn@,l B0 g

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

PPR: Primary coolant pressure regulation

_Cuve doy rdacteur

CONTROLATOM
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General diagram

LB : i
5 9 i | iﬂ s 3 23
1 16 S : TR g ) - 1l e
= - s oy B0
] \ = . Ll;l = 24 .
Tt | [ 0 uu | . l — 7 . L
1  Spent fuel pool 11 Primary coolant pump
4  Secondary enclosure 12 Pressuriser
5 Containment annulus 13 Primary piping
6  Primary enclosure 19 Turbine
8  Fuel transfer device 20 Condensers
9 Reactor vessel 21 AC generators
10 Steam generator

Culture de Sdreté v03-20140101
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Turbine and condenser
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The nuclear power
plant

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
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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

CONTROLATOM



Electrabel

GOF S\vCZ

Main phases of the shut down and the water levels

Disconnecting
CRP full Connecting
Piscine pleine
I
I
| I
I I
| I
Plai de joint cuve I |
| | i
I I | I
| | | | -
| | | | Mi I{nucle
| ' | | |
Phase de | : : : l Phase de
: I AT I I 3 | I i
Eﬁ%ﬁ'ﬁ | | Generatrice |Ilflf#fl&l['& (CRP vide) | | e
Ouverhre I |
I - |  Fermeture |
| I cuve

I

¥

Phase de
ke char gement

coeur decharge I

Phase de
rechar gement

— _I
I Phase de travanx |
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Nuclear safety

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.
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Identification of the

CRP = primary cooling system DPV = enclosure isolation valve pressurisation system
RPP = primary pressure control system CRC = container filling, draining, flushing and filtering
CCV = chemical and volume control system system

CPU = purification circuit VBR = ventilation of the reactor building

CAB = reactor boron and water make-up system  VSM = turbine hall ventilation system

RRA = residual heat removal VEN = ventilation of the main electrical rooms

CIS = safety injection system CVT = turbine steam system

CRI = interstage cooling system CEE = extracted condensate system

CTP = pool processing system EAN = main feedwater

CAE = containment spray system AGH = hydrogen gas supply

CEX = exhaust exigence system REA = feedwater discharge

CPE = blow-off and vents circuit CEB = service water system

CGN = nitrogen system CEI = fire water system

CEP = potable water system

CONTROLATOM
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Identification of the

Equipment located at Tihange 2 :

Every number is important; ex.: PCT 2 - CEI V123
e PCT 2: Unit 2
e CEI : Circuit Eau Incendie = Circuit Water Fire
e V123:

- V for valve

- 123 = identification number of the valve

CONTROLATOM
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Identification of the

Equipment located in the turbine hall of Tihange 1:

All the digits are important, e.g.: PCT 1 - EAN 1V219VhA
e PCT 1: Unit 1
o EAN: main feedwater system
e 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)

CONTROLATOM
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An identification = ?

Which one is correct ?

A.PCT 2 - EAN 1V219VhA
B.PCT O - EAN 1V219Vh3
C.PCT 1-CEB V219

D.PCT 4 - CEB 1V219VhA
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Remember

Itis very im, " *a check nn +== act equipment by
checking the en. ~~

= The re-— " ~the
DDu,

= In doubt: .

I This seems ob .ous but can be the source of a
mistake !

Culture de Sdreté v03-20140101
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Physical protection

What does the nuclear security mean ?

Culture de Sdrete v03-20140101 46
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Nuclear safety

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

1.
2.

That is enough

Be familiar and trained in safety culture as well as having
passing the tests at the plant’s access

. Be familiar and trained in equipment safety

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

plant
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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




Electrabel

GOF S\vCZ

= Ensure the normal operation of the installations
= Prevent incidents and accidents

= Limit their consequences for the environment and the population

CONTROLATOM
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Basic principles
Nuclear safety is based on :

The implementation of successive lines of defence

The setting up of 2 leak-tight barriers

The control of the = safety functions

Culture de Sdreté v03-20140101
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Basic principles

Systematically :
1. any anomaly through appropriate methods

2. to any anomaly

3. foresee in case of anomaly
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Basic principles

3 leak-tight barriers

1. 2. 3.
Fuel Envelope of the Containment

cladding primary circuit

Culture de Sdreté v03-20140101 54
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Basic principles

Mastering of the

This is the control:

= of the (neutron) —
|
= of the of the fuel .~ y S{*
= of the of the radioactive :
products

In order to guarantee the integrity of the 3 leak-tight
barriers under all operating conditions
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Simplified diagram of the safeguard systems REP 900 MW (T1)

140 mh
turbc-pompe
de secours
f— = Vers turbine E
=)
— < Alimentation normale GW 80 o /h
. : S, |
Alimentation secours GW
80 m*/h
EAS ou EAA o
I a— A
<< Egu + Bore @
Accumulateurs IHjEI‘.:'l‘.iDH
m injection sécurité 170 bar PO securite
i moyenne pression 35 m #h A haute prassion
Eauw + Bore
Fp— [2300ppmm) @
— A
<) T Injection sécurité
CIs =) basse pression
—— 10 bar P
| e | FJO0? fh
. p P
Puisard Puisard @
A s " 4
3 P
= . a
CAE 9 bar — Aspersionenceinte
Refrigerants F00m3h
P
Recirculation injection de sécurité
Recirculation aspersion enceinte
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Control of the 3 safety functions: Equipment and systems

. Control Ensur_e Contain
Operation . the cooling . .
the reactivity of the fuel the radioactive products
Control rod B,C and neutron- Integrity of the 3 barriers:
absorbing boron in the fuel cladding, primary system,
Normal coolant/moderator: the water Steam Generators (GV) containment.

Reactivity: keep the number

of neutrons constant from Into depression of rooms BR,

one generation to another BAN N, BAN D. . .

GV powered by EAS or | eAutomatic containment
_ Reactor shut-down - rod EAA - then RRA isolation

ACC"_"?“t drop - injection of borated IS system then eHydrogen recombination
condition recirculation water

water by CIS systems

cooled by CAE (Ti 1)

eCheck pressure, T° , enclosure
iodine by CAE

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

CONTROLATOM




Electrabel Nuclear safety

GOF S\vCZ

Important concepts

Any operation can have an effect on safety

The equipment ensuring one of the 3 Safety functions is "Important
for the surety” (IPS).

e to prevent the failure of the barriers
e to limit the consequences of their failure

Example Til:
e Primary system (CRP)
e Cooling systems of the reactor (RRA, CRI)
o the safeguard systems (EAS,CAE and CIS)

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

Culture de Sdreté v03-20140101
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Common mode failure

= Simultaneously causes the unavailability of 2
redundant systems or pieces of equipment

Hydraulic Electrical

Room 1 Room 2
1: Redundancy
2: Diversity
D

3: Physical
separation

59
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Important concepts

Redundancy

Diversification

Physical separation

VINCOTTE
| AcADeEmY [id °M
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Nuclear safety depends

sécurisée

= On the reliability of the equipment

Electrabel e
S ez

e On the worlkkmanship of the workers, their
skills and their rigour!

= On the efficiency of the organisation of the
work

Culture de S(reté v03-20140101 61
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Déclaration de politique BU Production

Siurete Nucleaire

Nous attachons la plus grande importance a la protection de tous les

collaborateurs impliqués dans I'exploitation de nos centrales nucléaires, du

public et de Penvironnement. C’'est pour cette raison que nous soutenons
activement une politique forte de siireté nucléaire, intervenant a tous lesstades

du processus d’exploitation de nos centrales. Ensemble avec nos partenaires
et contractants, nous mettons en pratique cette politique de siireté qui se

fonde sur les principes suivants:

Nous fasons primer la sOretd sur la production en 1outes Croonstances.

Nous rendons la sOreté omniprésente dans tous les processus opérationnels.

Nous snticpons, mesions on prafique ot suivons stricterment les lois et réglemants en matidre de sOretd nuciéeire.
Nous développans et encouragecns une culture de sOreté de haut niveau.

Nous définissons des objectifs ot les plans d'actions assodids pour arndliorer ls sOreté nuciéeire de manidre consinue.
Nous éveluons de manidre permanente e nivesu de s0reté de nos activités ot nous les comperans avec les meileures
prasiques ot standards internationatsc

Nous impliquons tous nos collsborateurs dans cette démarche d'amdélicration continue ot nous velllons & ce quils y
coflsborent activement.

Nous maintencns un dialogue constructif avec les autorités ot organismes de sOretd, de méme Gu'avec les sutres
parSias concemées.

Nous mesurons en parmanence lefficacité de mise en ceuwe de notre palitigue do streté,

Nous nous sourmetions régulidcoment & des audits extarnes ot & des comparaisons intamestionales

Philippe VANTROEYE
Belgique - Luxembourg
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To remember

Nuclear safety is based on :

» The implementation of successive lines of defence
» The setting up of 2 lealk-tight barriers

» The control of the = safety functions

VINCOTTE
CADEMY
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Awareness on safety culture, security,
radiation protection and Environment
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Maintenance contributes to the safety process
To guarantee Safety at all times: it is vital to:
Ensure the 3 Safety functions permanently

in compliance with the "
(STE = specification technique d’exploitation)

A\

These
e Define the normal operating areas
e List the required systems and equipment

e Define the procedure to be followed in case of
unavailability
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(,o‘ Intervention with the DDC

Blue zone Orange zone Red zone

Fire detection and
protection, 6kV
power, Lockouts
overhead work, etc.

Lockouts,
diagnostics,maintena
nce,
tests. ..

Identify the dangers Identify the dangers Identify the dangers
Define the risks Define the risks Define the risks
Manages the risks Manages the risks Manages the risks

DDC: D R

[ Acapemy o] NTROLATO M
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Blue zone

Facility Management,

ITS (IT)

Identify the dangers
Define the risks
Manages the risks

Orange zone

Facility Management

Identify the dangers
Define the risks
Manages the risks

Intervention without the DDC

Red zone

Fixed stations
(laundry, mechanical
workshop,. . .)
Instructions in the
room

Identify the dangers
Define the risks
Manages the risks

[ Acapemy o] NTROLATO M
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What is the chronology of an intervention?

Initiate }—2( 7
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Prepare

= Preparation DDI, evaluation by EBL : techp@il, safety, security, RP,

enviromgant and especiall avated rig ) = DDC

= Prevention Pla
o Sus
e Must be

PSSE) :

= Star
* Formal meeting

e Aim: Mutual information e operaWpg conditions

e Base = PPSSE + DDI + Authorisations and dangerous products!

CONTROLATOM
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Esmtire 48 apE .-

Plan

Weekly Meeting (RHP)

= Guarantee the SSE
= Specific attention during co-activities
3

- . -
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Authorise : completion |
= Approval of the work permit (EBL)
= Lockout if necessary (EBL)
= Pre-job briefing (Work Supervisor) .
étapes :

1. Présenter |'opération a réaliser,
- - les résultats attendus, le réle
. G ra nt| ng Of the Work pel‘mlt (E BL) de chacun, les points critiques.
2. S"assurer des compétences des
intervenants et discuter du
retour d'expérience.
3. Evaluer les risques et déterminer
les parades a mettre en oeuvre.
4. Prévoir les outils de prévention
d’erreurs a utiliser.
5. Examiner le pire des scénarii,
les solutions de repli, demander
s'il reste des questions.

Aprés l'intervention, rapporter
les infos sur celle-ci (Post-Job)
et s'interroger : le pré-job a t'il
été suffisant pour éviter Y
des problémes ? -
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Bringing the installation into safety &&=
e The consignment card

Culture de Sdreté v03-20140101

VINCOTTE
CADEMY

CONTROLATOM
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Electrabel
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CARTE POSTE DE TRAVAIL

e The work place card

=> For electrical equipments (> 400V
AC and 100V DC)

—

Culture de Sdreté v03-20140101
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Electrabel Intervention process
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NEW !

CARTE POSTE DE TRAVAIL e 'l.

Culture de S(reté v03-20140101
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Initier  —— [ préparer | ‘Phnlﬁer‘

Electrabel
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(Rl ire 8 drpei. e .

Authorise : completion

= Coordination if 2 or more operators

= Several procedures to be complied with
= Specific risks

= Operation with elevated risk

pre-job briefing

= Understanding of the work to be
carried out

= Anticipate any problems
= HP tools =
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POSTE TECHNIQUE: PCT2-AGH-C567

CLAPET ANTI-RET.S/BONBONNES H2 CIRC.8
ZONE DE TRI: 2 513327
LOCALISATION: LOCAL:

Necessary documents: - -3
= DDC

du Chargd des travauws
Date: Date: Date: Date:
Nom: Nom: Nom: Nom:
- - Signature: Signature: Signature: Signature:

s I te o e n I n - ! e o
Int.Resp.de travail Francois Lantin e
PHRHLS Pesiis par Duie D amd | LDC
SUPERVSION L REMACLE 01.07.2011 | 596907 ;
AGREE c o

SECURE C PINTE 05.07.2011
REQUALIF

= Various permits (fire, excavation... B2 R IR

Z5.CIRC  CI0  Circuit DOIT érre vide & Hors. pression

= ALARA monitoring if necessary -

TVX 0101 Travaux & msques eleves

93INC 0931 Risques liés & une zone ATEX

U-FME 112 Niveau FME standard

14—ROC 1401
. PAGE: LURCH 1411 Compléter lo check list rplis chanter
Electrabel = ind
ectrabel OUVERTURE DE CHANTIER 1MPL 1501 Moyens de protindividucs requis
Niyesy: ALARA 1 -ALARA 2- ALARA 3 T Qe e N o
- o dhargd e travaus
DOSE REPORTEE (VOIRPAGEPRECEDENTE] EN HpSV = = = = = > 2 2 2 2 | [ ot e B P -
SORTE __DELTA|  + [ e — SODI63T28  retecion de a fuite . mecord simé ¢
1 FILW_[HOM PRENON FRME | HEURE | DOSE | HEURE | DOSE | (usy) 4  [TYPEDETRAVAIL EFFECTUE P e ol | ] [rorm: 1O Poile Tethuque PCT2-AGH-CS67
5 - vircnnement de chantier ) CLAPET ANTL-RET S/BONBONNES H2 CIRC.§
ooc o on R [
3 FResvOuS Sr b BOA el = =l=] T‘:..‘z;.::::‘:na.llu.mL,menx oo o
b Lo isbes o secmers [T Imprimé par: CHRISTIAN PINTE Date: 05.07.2011 07:54:10 Page: 13
2 [EENE L condmions de trawad soet sccspuaties . 1]
N )
E3 ooo Sl R R |
5 e e o i et 7 ][] [ | [ s achatmasnger s recaprioneds = O oo
E . L p———1
M o et 4404, OO Of [sekmepne ooo
RS | ] prrrer————
+ Consignes & exéaution de la DDC ooo
N s 00 =0 O O
P O O OO | e pocescoauen son prosegies Ooo
2 O oo Les dguipements saillants sant protégés 7 o oo
rr
* i Ve Jome  Them Frinor Vs
s
s
+
s
E o ies raveu & e St jehes = |
- : Nouv. T wor w |
S 3 DELA DOSE ESTIMEE Husv aceNT seP | crer peTRA VA W | SOMME > 2 — T
. SEUIL = i o s e === e e (WM =0
= POINT D'ARRET POUR CHARGE DE TRAVAUX T e =5 [TOTAL HpsY e
= APPEL AGENT 5RP i (& reporter) _
— s e FApone N 3 i 4 oS, Santactes Vot ChAT F AR S oA L

CONTROLATOM
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DDC

Electrabel s |

Coriadl® a2

POSTE TECHNIQUE: PCO-12-AC 50-GK
AUTOMATISME AC

ZOME DE TRI:
LOCALISATION:

LOCAL:
Deeseription: POO-12 Dédoublement contacts pesition DI
Plsse Révishon:

DEBUT DU TRAVAIL:07.01 L2010 08:00:00 FIN DU TRAVAIL:O7.01.2010 08:00:00

TD ann.l:

Date: Dhate:

Respuisable_Tustallations chargé des travaux | Repomsable Testallations Chargé des travaux

Dt Date:
Mom: Mo

Mom:

Slgnature: \QQUM: Signature:

Ao ) SERVAIS o ./
—— 1Not|fy each change of CDT
|-OPS/X oPIn P:»mur Sjllr d-;:_m?l;" —_— - | ,

Indicate the names of the CDT and not the three-letter code
A\’ 4

CONTROLATOM
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PERMIS Pornus par Daie T0 aan.d | LDC

AGREE } SERVALS 02.02.2010 ]

SECURE J SERVAIS 02.02.2010 |

INSTALLATION : T0 aoat

10-0PS/X oro Prévenir Salle de contrdle a0 début trav
Suivant disponidiliné Enco
[0-OPS/X orl Prévenir Salle de contrdic 5 la Gn trav

10.0PS/X OP2S  Conuignation pur Malmt . &Oper /X enscoble
Growpe en CDE LOCAL X
40.PROP P20 Suggestion de comsignation : voir texie

s INfOrm the control room

SODIITESII  POO-12 Dédoubie s position DI
Poste Tocknique: PC QGX
AUTOR ¢ AC

Equipment of protection

Imprimé paridJEAN POL SERVAIS Date:02.02.201010:14:47 Page: 144

Culture de Sdreté v03-20140101
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Textes descriptifs
DDC / PERMIS / INSTALLATION / EXECUTION DDC
Ordres LISTE OBJETS 1170813
X
10-ENV 1002 Productions de déchets
< Standard FME level

12-ROC 3 1201 Réunion d'ouverture de chantier réalisée

13-PIB 1301  Réaliser un pre_job briefing formalise | Formalised p re_j ob briefin g
15-$1% 1362 Atafiser un post PO REnthg Hrmadse

W2--RQT A Compldrer Vanalyse Ao tizques eydnes

14-1RCH 1411 Compléter le check list replis chantier

14-1RCH Appel du SRP pour le replis de chantier

15---MPI 1501  Moyens de prot.individuels requis

15-9SIGN 1591 Balisage de la zone de travail S R P fo r d em O b | I c at c O

IZallon
5001358984 Ouverture pour nettoyage ou remplac X
Poste Technique: PCT1-XEX-F001

FILTRATION DE L'EAU DE PUISARD

V| N

CONTROLATOM
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Textes descriptifs
DDC / PERMIS / INSTALLATION /

ordres LISTE OBJETS| SYStem empty and non-pressurized

Description INSTALLATION
25-CIRC CI20 Circuit DOIT étre vide & Hors pression

ATTENTION, SERVICE PRODUCTION
A consigner CIRCUIT VIDE

0 ayg o ipement A it faire je e cédure pode opératoire
Chute de plain pied ; e s

Chute de plain pied: sols glissants, irréguliers ou encombrés: nettoyer, baliser. CO rreCt m a.r k u p

DU

Danger lié au bruit

Consigne: porter les protections individuelles contre le bruit
07-91PP 7101 Blessure aux yeux
8-4CONT 0841  Risque de contamination surfacique

Danger de contamination surfacique du chantier

Consigne: voir agent RP pour mesures et consignes

08-4CONT 0842 Risque de contamination atmosphérique CO n t a-m i n ati O n r i S kS

Danger de contamination atmosphérique par les gaz radioactifs
Consigne: voir agent RP pour mesures et consignes

Disposer des moyens de prévention anti-pollution (absorbants, barrieres, obturateurs dégouts,#.)

LISTE OBJETS des ORDRES

Liste Objets 5001358984 Ouverture pour nettoyage ou remplacement

Avis 11078212
Ouverture pour nettoyage ou remplacement
Poste Technique PCT1-XEX-F001 A4

FILTRATION DE L'EAU DE PUISARD

o
a
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Intervention process

& Ll

=3

a L

With or without DDC?

Without DDC or with
generic DDC

J

"Secure cards"

!

With DDC
v
Local site opening

i

Carte SECURITE

Metier Chimie

|:3 Nasd Fon aslpmaeseil derssl, wilede

AR poEs BUE Henques subesmis:

Teeprig oy Clerap i A b e B ]
Dol il il o Dl e | e e . T
o oy or s ik B dyrp Frewy o w —hrap

[ A R = ]

T o e ] sl B Pl

Fr o v et v [ e iy s s Aifraersie o onlldpr
el L RO e T LD e Tl e T Bl P
ared mier g g g e ol e

I o P NI 1 e G R
i Bl o e ] | el [l e ot m sl B e o il s N

olo|o|o|o|ojo| o[dol s
olo|o|o|o|olo| ool
olo|o|o|o|olo| ool ?

PREV/INST/299

Culture de Sdreté v03-20140101
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Carry out

»
Reun.on El?c-,t,ra\l_:,)(e-l OUVERTURE DE CHANTIER

g rture d
it
d ouve u re e W DO : | | 8L - Mom crarad de travaus
h t. EEX | | EEX : Mom chargd S Liardats
l O KO j
C a n er TR ren Eval S — | Aepsine fonctionnel @
Doc o Errﬂrmm::::::- dI::rrﬂu = TS
Rizgues 9]
.Ql" : Rccmetk d-w. Ihri.-u-:.u:. ::u_- b Bon Fepiee O O O rﬁT::a‘:“‘:ulili;Tﬁh:.a &1 dhsponitdas O O O
".Y.'.‘ ' ‘ l H F F): f::;sglﬁ::f.,:; Lr::-;:_l.l:[::fgr.. ::-:'Ij (o] Lk iswoas g Seooors ont connues et bres 7 1 1 1
“ - * T |:| |:| El Lo conditions de travail soet acceplabies (T, O O O
. Al ™ - el iragg ] ¥
a Li JiKy
. .l v .1_ V. f‘t ". . :‘ I-"Ltu.-:.'rnlap-p:::u-ur n::.r n‘:ﬁ I:I |:| I:I Limi chamtiars woesins n' ageorient pas de rfsguet El El El
NIntervertion, rsgaes, e St 7
3 Lex figmr o v M uufrarrriam? st ok’ 7 chafaud 3 =
(c(.b o f |:| |:| |:| [F= o SO T il 5 EI EI EI
-
» Liich picaSuils daegir oo sonl liguetics 7
-~ - - Corlicrker Hatriguee B . S5OV, : D D D
compréhension des —y SR
Al O eTnion Soe e Lics srimgiinh el asosinis cines oha bvia e S0 i
‘nr“ f‘}t l .‘nrf\ P Consignes d'exéouticn de la DDC ordre de coneEdle 7 D D D
> Lich consigniics 3" eedcution somt I:I I:I I:I Liich riaqucs da et el D e Fei e Sont El El El
. - alaptisas = s 7
.(m"'w'..‘ np'. ...-ﬂ L::-m-nm::::d:w'!m i (] O O Last pidcas. chaudets sont probégies. 7 O O O
n 2 2 - SO S
gJ' L_ i ‘.“ ,,).. { ¢ L.:::::n:::::-::?urnamm - a O g Lz Sgupereants sallants sonl protdgés 7 O O O
™ - N ‘.' | . ro - en cax de P (mese & Fabri ou évaocuation) : meetire le chaarbier &n séourité puis evacuer
alaas »y v BT
- - . - Sl s ohesi bole i e nbh Gor e ise e ooy innin o decs consiiEn i
— o AL e sl
b.-‘ (',d‘(' ‘k1 s_ Darte (] [ ] Wi Date M PrEnom Wi
A - » )
sQuand: Avant
. g
Ninterventon sur b=
'; '-“ ']" ‘.‘ | Trimaux b riegoes devds suivam procidure FREVINSTRS 301 {Comigne 0104 cochde daro la DOC) | [T T ]
. : : Pour les travaus b r digsais (chargd de travail EBL aver agenst 5
DK MOE WA K MOKE KA
. . Lie parestas di consignes el placd i Fanirds due
L chammer oo bl O O O | chantiar et walidd par CARE SRP O O
Liich iichaciiich i laly s, Sowd
O O O
Lo [T, Oa ]
S5iwvous avez réponds MOK & unr des guestions, confocter vwoeidre chef d'déguipe ow e responsable E-n':;
LY (= = ROt DrEREs -
Vishe gustidienng du Changd de treeos Electrabel pour hes (retemos § rsguoes dleeds
Date | Trig C i i Visa D Trig i i s

Er |

Clax Code (RS |- FHO 1030301 ATTDOIG] - e 0TSO0 0 - MOWE Fablahar - PCT JWIN" - [hoc s - JIDS TPV - P5T 1 DO TOOAT2
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Date:

N°DDC : EBL : Nom chargé de travaux
GCOF S\C= EEX: EEX: Nom chargé de travaux
OK OK NOK
PJBrecu: | Oral [ ] | Formalise | [] []
Repérefonctionnel:
DDC OK NOK WA

Etes-voussurle bonrepére
fonctionnel ?

Consignes d’installation de la DDC

Les consignes d’installation sont
adaptées

Le circuit est dépressurise et vide (les
vannes de drain et d’évent sont ouvertes,
manométre a 0, ...} ?

La ligne et/ou I'équipement est froid ?

Cellule électrique 6 kV, 380 V, ...
consignée ?
Absence de tension auxiliaire

[]
[]
[]

/Environnement de chantier

Risques résiduels

OK NOK NA

Moyens de secours accessibles et disponibles
(tél, douche, extincteur, ...} ?

Les issues de secours sont connues et libres ?

Les conditions de travail sont acceptables (T°,
éclairage) ?

supplémentaires ?

Les chantiers voisins n"apportentpas derisques

Les échafaudages sont réceptionnés ?

oetdune PREV] TOa_ == DT0T coches dors = 0DC] T

CUTT O,

chorgé o2 rovei EBL

£ sge ot i,

ooao

55 o

ooao

Consignes d’exécution de la DDC

Les consignes d'exécution sont
adaptées?

Les moyens de prévention définis
sontmisen place ?

Les moyens FME nécessaires sonten
place oudisponibles?

OO0 OO0 O O
OO0 OO0 O O
OO0 00 O O

e Gy Chas? e tovaus Fiectisbel povr leg travour

Commentsires Vin

T [ Commantares

T
| E—
Ny |

Les produits dangereux sont étiquetés ?
Stockage est prévu ?

Les engins et accessoires de levage sonten
ordre de contréle ?

Les risques de chute et trébuchement sont
protégés ?

Les piéces chaudes sont protégées?

N

1 1 6 I 0
1 1 6 I 0
1 1 6 I 0

\L{Séquipements saillants sont protégés ?
\

—

Signatures des intervenants pour prise de connaissance des consignes

Date

Nom

Prénom

Visa Date Nom

Prénom

Visa
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e — -

4

Ramattre +n sapiot Ciarer
Travaux a risques élevés suivant procédure PREV/INSTR/301 (Consigne 0101 cochée dans |la DDC) | ouUl / NON |
ANNEXE 15 : OUVERTURE CHANTIER
i 5 = Pour les travaux a risques élevés (chargé de travail EBL avec agent SRP)
I OK  NOK MNA OK  NOK NA
. L Le panneau de consignes est placé a I'entrée du
Le chantier est balise O oo chantier etvalidé par CARE SRP O oo

Les mesures préalables sont
correctes (T°, O, ...} O 00

Sivous avez répondu NOKa une des questions, contactez votre chef d’équipe ou le responsable EBL
Mesures complémentaires prises:

Visite quotidienne du Chargeé de travaux Electrabel pour les travaux a risques élevés

Date | Trig Commentaires Visa Date Trig Commentaires Visa

[ X

v

a

CONTROLATOM
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L4

(Rl ire 8 drpei.

Respect the instructions of the site board !

Mesures d'irradiation

N° de DDC : Chantier :
Electrabel [eauiremenT: Chargé de travau EBL__ | Nom : Trig - Tél/Bip ;
GOF S\eCZ BATIMENT : LOCAL : Chargé de travaux EEX Nom : Trig : Tél./Bip :
e DATE :Du au AGENT SRP Nom : Trig : SRP :
Travail a risque élevé: O /N si oui, MOLIf i ..o e ee e

Date

Au poste de travail
(uSv/h)

Risques identifiés :

DADADA

Consignes pour intervention :

Mesures de contamination et de sécurité avant ouverture

contamination contamination sécurité
Date surfacique atmosphérique (% LIE H,,% 02,
(Bg/cm?) (Bg/m?) T° WBGT...)

Levé par:

Mesures de contamination et de sécurité aprés ouverture

contamination contamination sécurité
Date surfacique atmosphérique (% LIE H,,% 02,
(Bg/cm?) (Bg/m?) TOWBGT..) | seseececaeeuenenneneeesoennsoseesnesocsssonnssnsnssosscssssonnonns

Lt e

JLATOM
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l Initier }—’ Préparer ‘ Planifier ‘

Electrabel | -5
=

Respect the instructions of the site board !

B. [HORS-ZONE] Panneaux en polystyréne, format 420 x 594 avec impression direct

N° de DDC : Chantier :
Electrabel [eaurevent: Chargé de travaux Bl Nom - Trig - Tel/Bip -
GOF S\CZ BATIMENT : LOCAL : Chargé de travaux EEX Nom : Trig : Tél./Bip :
e DATE : Du au AGENT SRP Nom : Trig : SRP :
Travail a risque €levé : O /N i oUi, MOt .. iin ittt ee et e er e e caeaieaeenes

Mesures de sécurité (% LIE H,,% O2,T° WBGT...)
Risques identifiés :

T e o PADATADALADADALADADA
Consignes pour intervention :

I@UPEOCBD GG OO ) -0

Apris ouusriuns B T A T A

Date MESUFEdEY ..o MESRE G .o P (0 o e e S e S s S S s P S A P e

Levé par: VISA: Date:

Consignes pour acceés :
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(Rl ire 8 drpei.

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 :
e Putting the workplaces into safety, then evacuate
e Work permit suspended
e Formally authorised resumption (end of incident)

o Interrogative behaviour in case of deviations

CONTROLATOM



Electrabel Intervention process (= )

GOF S\vCZ

During the operation

Secure the sites, then evacuate \&% e
Authorisation to suspend work

Restart formally authorised = end of incident

vV VY VYV VY

Questioning attitude in case of deviations

Culture de Sdreté v03-20140101

CONTROLATOM



Electrabel (e gt

L4

(Rl ire 8 drpei. Cliowrar QN

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

e demobilization check-list
(back of the local site opening form")

= Return of the DDC:

e Work completed and correct
 Site cleared

CONTROLATOM



Initier  — [ Préparer | | Planifier

Electrabel
GDF S\CZ -

e ——

CHAPITRE 15 : CHECK LIST REPLI DE CHANTIER

Date :

Commentaires

Repli en Ordre

OK  NOK* NA

Le chantier a-t-il été contrdlé par un agent SRP (si demandé par
les consignes RP a I'entrée du chantier) ?

- Local et équipements ?

- Outils ?

Si nok, contacter 'agent S8P.

L]

A-t-on évacué le matériel et I'outillage ?

Le matériel et 'outillage sont-ls décontaminés et remis en état ?

Le chantier est-il décontaminé ? Si nok, prévenirles SG de la fin de chantier

Le chantier est-il nettoyé (N ettoyage final local et

Si nok, prévenirles 5G de la fin de chantier
equipements) ?

Repérage (étiquettes, labelling, ...) remis en conformite ?

O 0 00| O

Réfection des peintures dégradées durant I'intervention réalisée
ou planifiée ? {Local et équipements)

Signalétique relative au chantier (balisage, affiches, "carte de
défaut”) retiré ?

0D D0 D D ol Doog
ODoDl o ol o|o| P og

[ X
a

CONTROLATOM
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1

s (2
e —— ] préparer|

3.)
I

=

J
4 ‘
=3
5

Realize : Work demobilization Fos =P

Les coffrets électriques sontils verrouillés ?

Déchets eévacueés vers les lieux de stockage prévus a cet effet ?

5i nok, préveniries 5G de la fin de chantier

Echafaudages démontés ?

5i nok, prévenirle coordinateur

d'échafoudage

Pénétrations coupe-feu correctement refermeées ¢

Engins de manutention en position de garage ?

Dalles, caillebotis, garde-corps correctement remis en place ?

Calorifuge correctement remis en place ?

oo oo\ o|o|d

[]

OO0/ 0|0|0|O

* Dans les cas ou vous répondez NOK : rédiger un avis et inscrire le numéro en commentaire (sauf commentaire existant).,

5 non. preéven’s e covrdinateur
échafaudage

O|g|gl0 O

répondez NON : rédiger u
r équipement de sreté 'échafaudage doit &

(m]
(m]
]
]
m]
s

T | Vi

Validation Chef de Travaus :

zone controlée, tout repli de chantie

t e validé par la SRP (si ‘

[ X
a

CONTROLATOM
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Why a demobilization

Clestarrivé ala CNT :

v
. -

Un morceau de chiffon a
été oubhé swr ure vamne
(CVC VE50 en salle des
machmes de Ti2)

s Du fait de la température élevée,
\ .‘/ il & cOMumEnce a se ConSumer
Lors de son passege en local, un
agent a pu le retirer avant qu’l ne
s enflararne

Soyons attentif a ne déposer aucune charge combustible sur les
equipements chauds.

= 7 Les installations sont rendues dans un état de proprete meillewr

qu’avant notre chanter.
CONTROLATOM
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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)

CONTROLATOM
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Epstire 48 o apo [ .

Technical-administrative closing

Post-job briefing
= REX
= Compilation of report
= Updating of documents
= Final acceptance

Participants
= EBL Work Supervisor
= Foreman or EEX foreman

CONTROLATOM
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To remember

Electrabel e
S—ez

Pré job Briefing - CdT EBL - CdT EBL
- Workteam - Workteam
Workplace - CdT - CdT EBL
opening - SRP officer
Daily visit NA CdT EBL
Work CdT + SRP if CdT + SRP if
demobilization necessary (see necessary (see
rules on the DDC) | rules on the DDC)

Culture de Sdreté v03-20140101
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To remember

> PPSSE

> ) meeting
> pre-jok

>

> Q
> Demobili
> Post-job briefing [

> REX + FE

Culture de Sdreté v03-20140101
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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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What does "auto-inspection” mean (P.A.C) ?

Itis:

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

_70'VI
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What does "stopping point" mean (P.A.) ?

Itis 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.

Culture de Sdreté v03-20140101
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The principles for the implementation of QA are :

- "I define what I want to do"”

AMELIORATION CONTINUE

P D /

(Plan) (Do)
Faire

"T write what I do"”
"T do what I have written”

C

(Check)
Vérifier

- "I measure what I do”

LA ROUE DE DEMING

- "I react to reports to improve "
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e a Monitored Quality work
=» compliant with procedure !

e Basis of an operation = copy of the "master document"”
= Stamp

DOC. MAITRE Ti. 1 . .
cLt HISTORIQUE| 2 Applicable to Tihange 1

Si ce tampon est rouge

DOC. MAITRE Ti. 2 . :
CLt HISTORIQLIJE => Applicable to Tihange 2

Si ce tampon est rouge

DOC. MAITRE Ti. 3 . :
CLt HISTORIQUE > 4 Appllcable to Tlhange 3

Si ce tampon est rouge
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Réf. 642310/EF/500
Types of procedures ? Suivi AQ out
Procédure a utiliser pas a pas OUI
1. "Step by step” procedures e ——

Completed on site, during the operation

->  Step by step, order of sequences to be adhered to

e When an incorrect action would have an
or reliability

e During activities where we cannot rely on our memory
. . = ag = . EIectrabeI@
e During long, tiring, repetitive or complex jobs i

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

Culture de Sdreté v03-20140101
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Réf. 642310/EF/500
Types of procedures ? Suivi AQ oul

Procédure a utiliser pas a pas oul
2. "In reference” procedures e

Available on the site

-  Can be completed at the end of the operation

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

Electrabel e
S\

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

CONTROLATOM
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Réf. 642310/EF/500
Types of procedures ? Suivi AQ out

Procédure a utiliser pas a pas oul
3. "For information purposes” procedure —

Not necessariloy available on the intervention site

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

e When the whole task can be done by heart

Electrabel e
S—ez

Culture de Sdreté v03-20140101
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Check points (CQ)
The auto-check point (A.C.)
Done by the

=» Formalised with his three-letter code

The convocation point (P.C)

The activity without the approval of the
Inspector.

= Done by an "

=» Formalised with the three-letter code of the operator
the inspector

VINCOTTE
ACADEMY

BTN CONTROLATOM
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Quality Assurance

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

i | l l l 1 l | l l | |

l ] L

Réf. de la procédure type : PCT3-749327/EF/001 — PCT1-678300/EF/008 — PCT1-678341/EF/007 | Gestion : 0SE1
Requis S.T.E. chap 16 Périodicité : 6 cycles Durée :
par: | X | Spec Constructeur A fairgss 2310 Oui/nen
X | RSQ ait par (Trig.) : Visa :
., | POINT D’ARRET a lever par un CHEF
CONTROLE QUALITE DEBLOC oui-sos
RENDANT 1 EXECUTION L"*"  'BOINTS DE CONVOCATION contacter
CONTROLE QUALITE APRES REALI'S{JION : Par (Trig.) : Visa :
OBSERVATIONS :
ORDER N°: WCA N°:
Cujture de Sureté v03-20140101 111

v
NOTIFICATION N°:




Electrabel

GOF S\

The "AQ" spare parts

'.!.\

VINC-OTTE AIB’ INCOTTE

LGVE03 CONTROLATOM
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QA Spare parts: replacement equipment

Culture de Siret
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The level of quality is the level of the
weakest link in the quality chain

o
o0
L e
: {
¢ TR
7B ’ ” coMTRME o~
‘g 7 - 0 - - 0 oS
TN )
aeeRnE j' ._I{_ “ | ol
" | s | I
= '
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The measurement and testing instruments (IME)

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

e Are in operating state,

e Are maintained,

e (Calibrated in pre-determined increments
=> calibration sheet, valid calibration label.

STORI4 INTERMES N.V.

Doc: 0902-04129
ID : PCT-IME-06-GENE-00138

Calibrated : 18 Feb 2009
Next cal 18 Aug 2009

it

=» Recording of the use of an IME e
to trace related operations. Wi |

\ OGGENE00139 4

_70"0
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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

CONTROLATOM
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Who checks, inspects or monitors : Summary

Electrabel

GoOoOFE _SNCCE

Monitoring

EBL foreman
or contractor

Auto-check

Quality control by
department (QC1)

Check
National BUG:
ECNSD

Local inspection:
CARE Department
afety Department

(QC2)

intervention

¥ 0

’% ONDRAF

CONTROLATOM
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Legislation

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

CONTROLATOM
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= European directives
= Code of Well-being at Work

A éE(;IﬁIE.AﬂON - RGPT
, = BIEN-ETRE AU TRAVAIL
i " RGIE,. . .
Responsibilities
= Employer

= Members of the line management

= Workers

Each one has a

Legal, Civil and Moral responsibility

Culture de Sdreté v03-20140101
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The employer

= 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

CONTROLATOM
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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

CONTROLATOM
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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
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Parties "traditionally” involved in Belgium

Interior SPF

Operator

e SPF: Service Public Fédéral (Federal Public Service)

CONTROLATOM
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Nuclear players in Belgium

m Media

Interior SPF -
Public

Operator

Electrabel
G oo SN CE

SPF: Service Public Fédéral
(Federal Public Service)

e FANC: Federal Agency for Nuclear Control
e Bel-V: Subsidiary of the FANC responsible for inspections

o ONDRAF: Organisme National de gestion des Déchets
RAdioactifs et des matiéres Fissiles enrichies (National

Organisation for the Management of Radioactive
Waste and Enriched Fissile Materials)

Royal decree of 20 July 2001

Culture de Sdreté v03-20140101 126
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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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= human behaviour

CONTROLATOM
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"Bird's pyramid”

Very serious accident

Serious accidents

Incidents

Near-miss

Dangerous situatio

An accident can, in many cases,
be avoided by increased vigilance

What happens if one removes half of all dangerous situations?

Culture de Sdreté v03-20140101
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At all times: react to deviations!

Each player must:

= Know the requirements to be complied
with

= Have a questioning attitude
= Know how to treat deviations

= Communicate

= Start his processing and
his traceability

Culture de Sdreté v03-20140101
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All the time :

React to the
deviations !

A rediger de preférence wis Blue Box — SMARYGEN. Merci

= Standard ntzme

E'?C_t,"?_hf__' | Fiche d'Expérience | negerer: | Confidertinlite: S_tMﬂR -

Titre: FE Stancard:

Description succincte de ks si

Struchere technique: Sre [] Tohd [ Az [0 leleDutedel'nhﬂ:tﬂliun:

Précccupation:

Cette situation s'est-=ll= deja produite par be passe * oui [ mon
Bonne pratique T oui / non

Risgue incendie * oul [/ non

mpact sur is fisbilite d'un Squinement [SHR) T oui [ non

Hctions prises:

*Pour les antraprises axterizures, merci de rerniplir ces informations c-:mp-lémenlnire::

Redsctaur:

Mom de I'entreprise:

Adresse e-mail:

Date de redaction: Redacteur®:

Exemplaire complets & renvoyer au secretariat CIM (par mail: CNT CIM — Secretariat)

Rl - EROH TN (2 ] 1 SARAE - Detr © 21782002 — Krienr - HECT CIM - Doc. mére - BEOCUGAN & GO5T 1000 | S804 TNNVET

B A
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Conclusion

Number q Reduce ‘
of accidents the risks

Risk

analysis

Culture de Sdreté v03-20140101
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Definition

Characteristics and/or intrinsic capacities which are the
source of damages, specific to an object (agent,

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

a situation (climate, storage)

i Threat that, with a certain probability of occurring, can
is

have damaging consequences

Risk = Probability and Consequence

ZERO risk does not exist
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Principles: reduction of the risk

RISK

—a a—

1 Elimination
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Principles: reduction of the risk

2. Reduction 3. Collective protection 4. Individual protection
MPI

IR ey

5. Warning, Instruction,
Training, Signalling

— =

DANGER: RUN FOR
YOUR LIFE
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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
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Know:
= how to move

= the authorised areas

Possible consequences :

= Corporal lesions
* Fractures

Risk of falling, stumbling and slipping

First factor accidents at the CNT

Culture de Sdreté v03-20140101
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Slipping
= Adherence between shoes and the walking surface.

Main causes:

o damp or greasy surfaces

e accidental spills A

e bad weather evms
Risoys

o poorly secured mats *GUsging

 floor coverings

CONTROLATOM
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Stumbling
= Loss of balance

Main causes:
e obstructed view
e poor lighting
e clutter
o folded mats
e exposed wires
o drawers at floor-level not properly closed
e uneven walking surfaces (steps, sills, etc.)

CONTROLATOM
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HOW DOES ONE AVOID FALLS ?

Keep the site clear and respect the rooms

e Immediately clean up any spills,

e Clearly mark high-risk areas,

¢ Clean the floors,

e Keep the passages free of any obstacle and clutter,

e Properly secure all mats and floor coverings so that they remain flat,
e Always close drawers,

e Remove all waste,

e Cover the wires that run over passages,

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

CONTROLATOM
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Electrabel

How to avoid these accidents :

S/
Culture de Surete v03-20140101
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Remember

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
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LETOP DES INTOLERABLES

sur le site de Tihange

NE PAS PLACER DE
PROTECTIONS EN
CAS D'OUVERTURE
D'UN PLANCHER OU
DE RETRAIT D’UN
GARDE-CORPS |

Electrabel

>OFE S\CX
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Electrabel Point of contact

Earthquake . .
interaction - Limited (short period
—— = the exact length of the

work)
‘High’ —
Not attached
element Important 1 «—
for Safety
eaui Not

quipment

IPS attached

(IPS) element

Movement of the
ground

CONTROLATOM
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‘High’
Not
attached
element

FETTTTTTTT IS N N .........._......................:...........

* * ) *

Important

for Safety

equipment
(IPS)

Not
attached
element

&

a

CONTROLATOM
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Equipments on wheels, trolleys, chests

2 wheels min. must be blocked.

— The trolleys must be equipped
with wheels with brakes !

> Temporary : pincers

CONTROLATOM
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Use of gas cylinder

> Attached with (at least) 2 anchoring points
Or
- Stored in attached specific racks
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Handling device

- When not in use,
Stoed in “garage position”




Electrabel The risks relating to earthquakes

GOF S\vCZ

Electrical rooms

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

Culture de Surete v03-20140101
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stocking

CONTROLATOM
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Causes :

Direct contact

=» Contact with conductive parts intended to conduct voltage

Indirect contact

=» Contact with conductive materials or substances not intended
to conduct current

Consequences :

Burns

= Fire

Explosion

Electrification

Electrocution
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In order to operate on an electrical installation:

‘ Authorisation (art. 47 of the R.G.LE.)

BA4: "Warned" person
Person who is sufficiently informed or monitored by a qualified person

to avoid the dangers generated by electricity

BAS5: "Qualified” person
Person whose technical knowledge or experience allows him to avoid

the dangers generated by electricity

Send these authorisation levels to EBL!

Culture de Sdreté v03-20140101
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Useful information

= Intensity: amperes (A)
Voltage: volts (V)
Resistance: ohms (Q)
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

I The overheating of a wire, a motor
or a device may cause a fire

CONTROLATOM
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8 golden rules

)]

the "Out" work -

S |
the electrical installation (

no re-powering (locking/condemning)

4

the absence of voltage (check) ﬁ‘
, discharge and short-circuit
and/or the electrical installation ?
/.

the electrical installation 7

. Post-Job: to "In" (ﬁ

8
JBW
I

VINCOTTE
CONTROLATOM
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Consequences :

= Contact with moving parts
(possibility of physical injuries)

= Projection, bangs, falls, stumbling,. . .
= Electrification and electrocution
= Fire

= Noise, vibrations, heat,. ..
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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:
e The expiry date
e The state of the wheel
(it must still be dry).

Date of validity of
the wheel: 2012

CONTROLATOM
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Beyond the red and white line
= I wear the required M.P.I1. and I respect the
instructions displayed

V..
CADEMY

CONTROLATOM
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Some guidelines

= 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,. . .

CONTROLATOM
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= 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

CONTROLATOM
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Specificics :

= 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

= [nstallation 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

CdT = WS: Work Supervisor

_70'VI
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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:
e risks controlled and managed via the various step of the

intervention process (coordination of the work)
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Consequences :
= Tipping
= Falling
= Falling objects

= Collision of constitutive component (platform)

Risk analysis:
- define the most suitable equipment

- train the worker in its use

!

I

) /AN &
TR T TTTSVTY V

TRTITTRATIT

o AR 31/08/05
Culture de Sireté v03-20140101 PREV/ INSTR/ 30
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Falling: Risk of falling from a height of 2 meters
Always carry out a to select the most suitable solution.
* Give preference to above personal

protection methods.

o If there is a risk of falling "without the possibility of using
collective protection”, a fall protection will be worn.

CONTROLATOM



Electrabel

GOF S\vCZ

Harness: check before use

State: harness, rope, connector and anchoring point
Instructions for use
1 Air anchor rod (in case of falling)

No single worker

CONTROLATOM
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LETOP DES INTOLERABLES

sur le site de Tihange

TRAVAILLER SANS
HARNAIS DE
SECURITE
LORSQUE CELUI-CI
EST REQUIS !

" Electrabel
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Falling objects

e Attach tools
e Helmet with chin strap

e On the floor: mark off the work
area

e Limit the tools taken up
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Ladder = means of access

Low
level Short period
of risk? of use?
Light work?

Culture de Sdreté v03-20140101
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Check the ladder before use

1. Check the general aspect

In case of defect, take the ladder out of service

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:

Culture de Sdreté v03-20140101
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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

It is formally prohibited to:
- Use scaffolding that has
no receipt,

- Modifying a scaffolding!

Culture de S(reté v03-20140101

Aide - mémoire de l'utilisateur d'échafaudages

e % Avant de monter sur un

plate-forme, sol, échafaudage, je m'assure qu'il a été

suppon,
m

. réceptionné en vérifiant le formulaire
2% de réception.

% Je prends connaissance de la
charge maximale admissible et, par le
fait de mon intervention, je ne

dépasse pas cette charge.

Je ne génére pas de mouvements pouvant entrainer des surcharges
dynamiques a la structure.

Je respecte et j'utilise exclusivement les voies d'accés aux
différents niveaux de I'échafaudage.

Je ne réalise personnellement aucune modification de
I'échafaudage.

Le cas échéant, je fais appel a mon coordinateur d'échafaudages
pour qu'il fasse modifier celui-ci par du personnel qualifié.

Apres modification éventuelle, je m'assure qu'une nouvelle réception
est réalisée et formalisée sur le formulaire adéquat.

Je prends les mesures de prévention afin d'éviter les chu*res
d'objets (plinthes, filets, bacs pour les piéces etc...) B

Je dispose toujours d'une autorisation de travail.

Je réalise une analyse des risques résiduels.
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Scaffolding = periodic checking

= before use or re-use

= at least once a week

= whenever the resistance or stability may

have been compromised

T2 - 1N.LV90=

“m/n)bw\ '-."“-/“_ SR

LION D ECHAFAURAGE |

FORMULALRL DL RECEE

* CONFORMITE MONTAGE ELEMENTS : faanial
Acces i | sous-Lisst [] N

o & | PUNTHE
ot @ | NOTE DE CALCUL (st reauise) [
PANOEMONTAGE ) Prs

Echataudage conforme A FANALYSE par critdres lide aux
echataudages spéciaux (voir demande) 7
*  Aide-mémoire de I'utilisateur d'éc hafaudage présent L]

nnn@/

¢ Equipement MOBILE (nacelle, pont,. ) & proximité oui(] Consigne []
RISQUE SISMIQUE & considérer (dans tous les cas, sauf cas particuliers) :
©  Plate-forme, sol, support, plancher métallique et plinthes fixées °“'E] "O"D
© Echataudage conforme suivant logigramme pour réception oulD “°"D
oui D nonD Trigramme
RISQUE ELECTRIQUE (induction ou contact) - Mettre A fa terre I'échafaudage oui [] non[Z Réatise] ]
© Analyse impact échafaudage sur DPI ou CEl S| REQUIS ouil[] non[’J Validation ]

Présence échafaudage dans zone surveillance par caméra (piscine, ...) : pas d'obstruction du champ de vision de Iz

S A __ou[]  non[d Validation [ ]
S RECUES DE L'EXPLOITATION AVANT 11 MONTAGE? OQUI/NON

St OUL, personne prévenue 4 la conduite Aprés montage :  NOM DATE HEURE

AGENT SRP NOM: DN v A RIGRAMME
conROuEuRDe AV A
UASSEMBLEUR © ON e L - BIP
«SECT»: NOM
Visa DATE

mﬂmmwm TR s e

CONSIGNE DE SECURITE PARTICULIERE - (y compris éclairage. coc

ST NON CONFORME - ACTION PRISE
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Scaffolding : specific points of attention

e Suspended

e Higher than 8m

e Mobile

o Lifting system

e Wind resistance

e Confined space

e Load > 300 kg/m?2
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Mobile scaffolding
= Only on horizontal levels (max incline 1%) 7
= Wheels must be locked B H
= Presence of stabilisers =N
= Collective protection on all 4 sides ;"‘:t‘
= Max height: 3 times the width of the support base u

Move only empty scaffolding
(no person or equipment on board)

ZJH[H_ JIATT]
Ly
f
’.

= Access from the inside (ladder and hatch) e 1

CONTROLATOM
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Lift platforms

= SECT inspection obligation

= Compulsory wearing of the harness

= Used only by personnel trained and authorised by Electrabel
- Specific works

CONTROLATOM
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Table of content
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Awareness on safety culture, security,
radiation protection and Environment




Electrabel Positioning

Gane!

Arrange the products in the specific
cabinets

APPEL D'URGENCE C44dd

Culture de Sdreté v03-20140101

CONTROLATOM
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Consequences:

= Asphyxia: Too little O,

= Explosion and fire Inflammable products and/or too much O, &

= Corrosion
n Intoxicatioisoning)

= Pollution (environment)

A dangerous product can be harmful to health, the

environment and/or safety

Culture de S(reté v03-20140101
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Risk of
asphyxiation
= Normal concentration of O, in the air: 20 - 21%

= Below than: risk of asphyxiation

= Above that: increasing fire risk

= Measurement of the concentration
by SRP

= Ventilation

= Never rely on your sense of smell!

CONTROLATOM
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Risks of intoxication, acute/chronic
poisoning

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

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

= Skin: liquids, solids,. . .

(benzene, solvents,...)
AR

Be mindful of open wounds!

In case of professional use of this type of product:
Medical examination at the start of contract and periodically
thereafter!
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—p Methanol
Product name VWR International
Geldenaaksebaan 464
Quantity of active 3001 LEUVEN
ingredient
9 >/ 98%
Pictogramme(s)
—>
Warning inscription
=2 DANGER
"H" phrases
Dangers (physical, for health H225: Highly flammable liquid and vapour
and thﬁ e“‘"r_°']“;'(e“t) T~ H370: Causes damage to organs
(R Phrases: risks) \ H301: Toxic if swallowed
H311 : Toxic in contact with skin
"P" Phrases H331 : Toxic if inhaled

Cautionary advice (general,

p"s*::;ta:i‘;ﬁ'd°dpi‘:ritsig:‘)a" P404: Store in a closed container
o pﬂrases: safpety) \ 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

194

Culture de Sdreté v03-20140101
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Recognising
them
_ = /’ .
e 2 X W 8 NE X
(1/1/12) e
Toxic Harmful Corrosive Inflammable Combustive Explosive Danger to
materials or materials materials materials materials the environment
irritating
materials
vew  (a 3 &
Workplaces
Toxic Harmful Corrosive Inflammable Combustive Explosive
materials or irritating materials materials materials materials

materials

CONTROLATOM


http://www.nl.bradyeurope.com/bradyeurope/pdv/200141/BRADYEUR_NL_811704/Veiligheidssignalisatie/Veiligheidspictogrammen/GHS-Symbolen/Overzicht.html
http://www.nl.bradyeurope.com/bradyeurope/pdv/200141/BRADYEUR_NL_811689/Veiligheidssignalisatie/Veiligheidspictogrammen/GHS-Symbolen/Overzicht.html
http://www.nl.bradyeurope.com/bradyeurope/pdv/200141/BRADYEUR_NL_811720/Veiligheidssignalisatie/Veiligheidspictogrammen/GHS-Symbolen/Overzicht.html
http://www.nl.bradyeurope.com/bradyeurope/pdv/200141/BRADYEUR_NL_811682/Veiligheidssignalisatie/Veiligheidspictogrammen/GHS-Symbolen/Overzicht.html
http://www.nl.bradyeurope.com/bradyeurope/pdv/200141/BRADYEUR_NL_811683/Veiligheidssignalisatie/Veiligheidspictogrammen/GHS-Symbolen/Overzicht.html
http://www.nl.bradyeurope.com/bradyeurope/pdv/200141/BRADYEUR_NL_811716/Veiligheidssignalisatie/Veiligheidspictogrammen/GHS-Symbolen/Overzicht.html

Electrabel
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Recognising
them
Health CMR, Pressurised gaseous
risks toxic and materials

respiratory risks

Workplaces
Ionising Biological ATEX
radiation risk

CONTROLATOM


http://www.nl.bradyeurope.com/bradyeurope/pdv/200141/BRADYEUR_NL_811693/Veiligheidssignalisatie/Veiligheidspictogrammen/GHS-Symbolen/Overzicht.html
http://www.nl.bradyeurope.com/bradyeurope/pdv/200141/BRADYEUR_NL_811711/Veiligheidssignalisatie/Veiligheidspictogrammen/GHS-Symbolen/Overzicht.html
http://www.nl.bradyeurope.com/bradyeurope/pdv/200141/BRADYEUR_NL_811700/Veiligheidssignalisatie/Veiligheidspictogrammen/GHS-Symbolen/Overzicht.html
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Authorised on the site?

= Upon preparation of the P.P.S.S.E. :
o List the necessary dangerous products
e 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!
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| Fiche utilisateur

| Fevdirad 0X5 (Gel)

| Risque

SDS: Safety Data sheet

Corrosif

| Protection individuelle obligatoire

Protection de la Vee || Protection des Mains || Protection des Voiles Respiratoires

User Sheet | Phrases R

R3S Provodue de graves brilures.
| Phrases S
52425 Eviter le contact avec la peau et s yeun.
En cas de contact Evec les yeux, lEver immédiatement et abondamment svec de I'eau et consulter un
526
spécialiste,
S36/37/39 Porter un vétement de protection approprié, des gants et un appareil de protection des yeux/du visage.
545 En cas d'acddent ou de malaise, consulter immédiaternent un médecin (i possible lul montrer I"étiquette).

More information ?

Premiers soins

Oter les vitements souillés, laver immédiaterment et abondamment & l'eau, nevtraliser avec une solution de
Contacts avec ln peau bicarbonate de sodium & 5%.

o At the sto re Contacts Bvec e yein Laver immédiatemant et abondamment avec de 'eau pendant 15 mna &t consulter un ophtalmologiste,
= = Ingestion Rincer la bouche & 'eau. Ne pas faire vomir, hospitaliser @ Lurgence.
e Via the EBL ordering party panton e it R e 0 o

Stockage - Manipulation - Environnement - Incendie

Precautions pour les
personnes

Exigences relatives aux
containers et rones de Palyéthyléne.,
stockage

Procédé de nettoyage et
d'absorption adégquat
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Store them
i RN | ' A RRBNaT .

“m:u =

FR e

|E

Cabinet = temporary storage

Culture de Surete v03-20140101 . 4
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Flammable liquids must be kept in safety
drums

Caracteristiques principales :

- Pourvu d'un bouchon de sécurité
(avec généralement un bec verseur
auto-fermant).

- Récipient métallique (bidon ou
jerrican).

L'étiquetage doit contenir les

informations suivantes :

- Le nom du produit.

- Lespictogrammes de danger et les
symboles d’obligation du port des
MPL

- LesphrasesRetS.

Ces informations sont données sur la fiche
b utilisateur fournie au magasin et disponible
- % sur Hazapro.

CONTROLATOM
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Store them

Py

a8

CONTROLATOM
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Electrabel Elevated risks - Dangerous products

In case of splash

Culture de Surete v03-20140101

CONTROLATOM
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Remember
z : medical examination upon start of contract, then
periodically thereafter
= Before using a dangerous product: (?) and

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

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

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

In case of a problem 44414
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Awareness on safety culture, security,
radiation protection and Environment
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Consequences :
Asphyxia - Explosion - Electrocution - Intoxication

Safety measures :
= Measured by SRP: O,, 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
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The term "Confined Space" refers to actual reservoirs, tanks, cavity

gaps, enclosures, tunnels,. ..

Always work with a monitor !!!

= 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

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

E|l_!Ctl’EI|JE_| PERMIS DE FEU N DD l

NUMERO D'URGENCE sur les sites ELECTRABEL : 4444
Max 1 week

Poste Technique :
COWT TEXIe (DA )
T.ocalisating -

Description du travall : Meuler - disquer - souder - feu ouvert - oxycouper = chauffer = Autre ....ooocniininnnn

............................................................................................................................................

Daie de debui Duree probable des
dy prrmis e Ien fososneniensssensansnas EDPHER Bsannraanssnnns 'I'.IIIIE myiee !!i‘l'll'll"i. Ll T OTYTTITIIIIIT YTTTOIITTT
_
RAFPPEL : durée de validité du permis de fvu.ﬂmixlmum 4 Im.u‘h
e VINCOTTE

CONTROLATOM
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: is trained and puts monitoring in place

SFO (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 after the "hot" spot

CONTROLATOM



Electrabel

GOF S\CZ

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.

CONTROLATOM



Electrabel

GOF S\vCZ

Insignificant 11m perimeter SFO No The operator monitors his
No combustible workplace by himself
No opening
No conduction
No oxycutting work
Small 11m perimeter SF1 Yes The operator is trained and
No useless combustible accompagnied by a person who
Protected combustible warns him in case of fire beginning
materials ( +30min)
Obstructed openings
No combustible behind
partition walls
Significant Other situations SF2 Yes A trained supervisor is permanently

Titanium

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

CONTROLATOM
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Causes

Heat source
21% in air

0:

Temperature

Spark

Solid
Liquid
Gaz

CONTROLATOM
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Some important properties :

= Density :
e Lightest: Acetylene and natural gas
e 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...

CONTROLATOM
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Some important properties :

=» Spontaneous combustion : wastes in dustbins

Culture de Sdreté v03-20140101

CONTROLATOM
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How to control the situation ?

There is no perfect barrier in the world. . .

Emergency
plan

962 MW

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

1008 MW

1054 MW/
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Limit the risk =

Limit the Keep the fuel
duration
away from
important

equipment

of operation \
| SN

Limit ignition and
propagation

Culture de Sdreté v03-20140101
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Compartmentalization

Porte RF I

I Porte RF

- Fire door = always closed except when :
- Use of a numbered wedging device

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

CONTROLATOM
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Fire-stopping

Teeming bag

-

* les murs, sols et plafonds

* les portes coupe-feu (ou ordinaires) (1)
.

* les clapets coupe-feu (2)

* les trappes de désenfumage (2)

* les siphons de sol (6)

* les trémies électriques et mécaniques (3)
* les enveloppes de cables (4)

* les chatidres (8)

* les joints inter-batiments (7)

CONTROLATOM
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Storage of mobile thermal loads
* Respect the designated areas
e If necessary, contact your ordering party

*MA L - OUTILLAGE ®

APPARTENANT A
* OED -

ALPlompieux TEL T4 BIP 56018
@ALRobert  TEL 1822 BIP 560078

OSermense  TEL 1857 HIP 56021

Floor markings

CONTROLATOM
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The best thermal load

Is the one
that does not exist
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Compliance

= 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 !! : in the specifically designated areas Ioct -
outside , QTR Y

cigarette butt in ashtray
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LETOP DES INTOLERABLES

sur le site de Tihange

FUMER EN

DEHORS DES
ZONES
AUTORISEES !

Electrabel

GOFE A\veZx
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Your responsibility!

= 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

CONTROLATOM



Electrabel

GOF S\vCZ

What do you do if a fire has started?

If possible, intervene with the
equipment available

CONTROLATOM
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Act efficiently without wasting time

Do not put your life in danger

1 minute = a glass of water!

2 minutes = a bucket of water!

5 minutes = a tank of water!

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

Culture de Sdreté v03-20140101

EERETTEE CONT
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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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Awareness on safety culture, security,
radiation protection and Environment

ATTENTION :
| LOCAL A CONTRAINTE
|| THERMIQUE POTENTIELLE|

VINCOTTE
| AcADeEmY [id °M



Electrabel W0|:k with elevated risks - Thermal
GDF S\CZ enVII‘OHment

Working in a thermal environment

Measurement of the effective temperature:

WBGT index

When preparing an operation:

> DDC code 0768 (heat)

> contact the Intervention SRP for
measures BEFORE the work.

PREV/INSTR/ 255
Culture de Sdreté v03-20140101
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radiation protection and Environment
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Risks :

= Load falling
= Colliding with or crushing a person
= Colliding with or crushing an object

= Tipping of the equipment

Pre-requisite (security post) :

= Medical fithess
= Specific training
= More than 18 years old

Storage
(garage position)
after use!

_7(3"'I



Electrabel

GOF S\vCZ

Lifting machinery and accessories

Inspection by a SECT

Trimestrial : lifting devices 2010 GRIS
2011 JAUNE
2012 VERT
2013 BLEU
2015 GRIS

2016 JAUNE
Le marquage des engins et accessowes de
evage traduit visiblement cette obligation pour les 2017 VE RT
ulisateurs en les informant sur F'année et le mos de
2018 BLEU
2019 POURPRE
st appe 2020 GRIS
SOIre 65t Sppose
DUT GVOC UN D
pmpie, 'engin peut &¢
20112

Without "correct colour

Ex : valid until end of april 2011 disk" marking or outside
validity period

Do not use

v INL_U I I : AII‘ﬁN‘,‘DYYE
CONTROLATOM
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Marquage illisible Absence de linguet Usure Torsion Maillons cassés
. desere R EESCeasss  DODOOODT
l-.“ Allongement Corrosion Pliure permanente

Ecrasement Fils cassés

N

e '

Ix\' il ﬂmﬂ |

Storage after use (storage conditions)

Culture de Sdreté v03-20140101
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| —

At the CNT

Culture de Sireté v03-20140101

CONTROLATOM
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Command gestures and golden rules of lifting

Monter

Mouvement court. Déplacement de I’'engin

CONTROLATOM
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Lifting machinery and
cranes

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)
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LE TOP DES INTOLERABLES

sur le site de Tihange

PASSER SOUS

UNE CHARGE
DANS UNE
ZONE BALISEE |

Electrabel

GOF S\CoX
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Lifting devices

S
AAANA ./

e

i

CONTROLATOM
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T —

Lifting devices

Cranes and hoists

Culture de Sdreté v03-20140101
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Types of control control cubicle
> control level or remote control

Stored after use!

CONTROLATOM
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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)

==

CONTROLATOM




Electrabel Elevated risks - Lifting

GOF S\vCZ

246

CONTROLATOM



Electrabel

GOF S\CZ

'SCI’reté v03-2014010 1888 ‘

CONTROLATOM




Electrabel

GOF S\CZ

Table of content

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

Website : http//: www.culturesurete.be

10 Works with elevated risk levels
- Overhead work
- dangerous products
- confined spaces
- hot spots and fires
- thermal ambience
- load lifting

11 Personal protection equipment
12 Safety signalling

13 FME policy

14 Environnement

CONTROLATOM



Electrabel

GOF S\CZ

Awareness on safety culture, security,
radiation protection and Environment




Electrabel Elevated risks - ATEX

GOF S\vCZ

EXplosive Atmospheres

ATEX

Culture de Sdreté v03-20140101
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Explosion = ?

Sudden hexagonal combustic
of thao nvnlnciqn

e Explosives areas

e Dimensions &
Concentration

e Containment

Energie
d'inflammation

1. Prevent the formation of ATEX
2. Avoid the combustion of the ATEX

3. Reduce the harmful effects of the explosion

CONTROLATOM
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Gas explosion: Gaz concentration

% vol de vapeur/gaz dans I'air

100 %
LIE % LSE 9% densité
Upper Gaz naturel 4,0 15 0,55
Limit LSI acétyline 1,5 82 0,91
of LSE acétone 2,9 13 2,01
EprOSibiIity UEL ES5ENCe 1,4 & 2,00
but ane 1,5 8,9 2,01
Area/Range propane 2,1 9,5 1,55
of explosibility hydrogéne 4,0 75,6 0,07
éther 1.7 40 2,60
Lower LIl mét hanol [ 36,5 1,11
Lin;it LIE co 12,5 74 0,37
o
Explosibility LEL
0 %

CONTROLATOM
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ATEX material

= Specific material for each ATEX zone
= Placement and maintenance by qualified personnel
= Excellent grounding (To avoid static electricity)

Electrical equipment:
e Electrical current
e Heating
Sources : o Sparks
Mechanical equipment:
* Heating
e Sparks

VINCOTTE
| ACADEMY | 70"”
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ATEX material

CE

lIC|| T3

0102 | (& [M2/GE Ex

CE marking

Group of equipment
e I: Use in mines
e II: Other uses

Symbol

for equipment
of the ATEX zone

Category of the equipment
G: Gas
D: Dust

N

Category of the equipment
1: For zones 0, 20
2: For zones 1, 21
3: For zones 2, 22

CONTROLATOM
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ATEX zone: example

Earthing &
Equipotential connections
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Classification of the ATEX zones

Zone ATEX Poussiére

En permanence, longues périodes 20
ou fréequemment

Occasionnellement 21
en fonctionnement normal

Non susceptible en fonctionnement 22
normal ou n'est que de courte durée

CONTROLATOM
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Explosive products on the CNT site

> Hydrogen: about 1,000 bottles
cooling AC generator, CCV, AED tank (Ti2 + T|3), TEG, battery
rooms

> Propane: about 10 bottles
boiler ignition gas (CVA)

> Acetylene: about 40 bottles
welding workshop

> Chemical products: labs, flammable product rooms, stores

VINCOTTE
| ACADEMY | 70"”
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In practice

Each high-risk zone is identified on site by:

ATEX risk - no ignition source in this area !
- Wear of explosimeter is compulsory
Check the special guidelines on the DDC

Attention to works done close to the area!

CONTROLATOM
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Gane

List the works included in
PREV/INSTR/301.

VINCOTTE
ACADEMY

BTN CONTROLATOM
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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

VINCOTTE
| ACADEMY | 70"”
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MPI must:

e Be suitable without causing a new risk,
e Respond to the conditions in the workplace,

e Be compatible and maintain the efficiency of the
equipment in case of multiple risks or during the
simultaneous wearing of several pieces of

equipment,

e Be used in accordance with with the instructions.

ACADEMY

CONTROLATOM
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Outside the zone

Clean clothes
and external company

T-shirt # MPI

Acteurs
de l'exeellence

Culture de Sdreté v03-20140101

1 Casque '
obligatoire dans les locaux Industrlels et les chantlers I

attention : le casque est interdit en salle de commande

2 Lunettes de sécurité
obligatolres dans les locaux Industriels et les chantiers

3 Protections auditives
respect de la signalisation

4 Badge
porté de fagon visible
attention : lanyard interdit dans les focaux L8
industriels, les chantiers et les ateliers '

5 Gants de sécurité
obligatoires pour toute intervention
spécifiques 3 Fintervention

6 Chaussures de sécurité

obligatolres dans les locaux industriels
et les chantiers

Tenue de travail hors zone
* le bleu de travail
(pantalon et veste a longues manches)

o]} @‘
» partout hors zone dés qu'll y a intervention '

Pour qui

» techniciens Electrabel et entreprises extérieures
» techniciens d'entreprises extériewes
¥ autorités

» visiteurs accompagnés

Situation exceptionnelle
¥ en cas de canicule, le Département Care définira 13 tenue

CONTROLATOM
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1 Casque

- attention : le casque est interdit en salle de commande (TEL, TEF, ...)
2 Lunettes de sécurité

3 Protections auditives
- respect de la signalisation

4 Badge
- disposé dans la pochette transparente de la salopette blanche
+ attention : lanyard interdit
5 Gants de séaurité
- obligatoires pour toute intervention
spédfiques a Fintervention
les mains doivent toujours &tre couvertes; hors
intervention, port de gants en coton blanc

6 Chaussures de sécurité

7 Dosimeétre électronique et dosimétre
film badge

In zone

Tenue de travall en zone
» salopette blanche

» chaussettes blanches

» gants

00

» partout en Zone controlée

Pour qui

* toute personne qul entre en zone contrdiée

» excepté: en situation d’urgence pour les EPY, fe SRI,
le SMUR, le CBMT

Culture de S(reté v03-20140
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Types of protection

Face
Respiratory @
tracts

Hands

CONTROLATOM
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Protection of the body
Clothes

= 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
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Head protection

Safety hat

Compulsory

in industrial rooms
and on worksites

o Expiry date : see manufacturer's instructions

e Must be replaced if cracked or after impact
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Eye protection

Glasses

= Corrective lenses possible or panoramic frames
= Replace when visibility is reduced

NB : Glasses £ safety glasses

Compulsory in industrial rooms, on site
and in zone

CONTROLATOM
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Protection of the face

Face screen

Specifically indicated for work :
e above head height,
e on powered electrical installations,
 when grinding,. ..

Materials: polycarbonate

CONTROLATOM
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Protection of ears

Protection

= worn inside the ear: plugs, otoplastiques,. . .
= worn outside the ear: soundproof headphones,
ear protectors
e Possibility of reducing certain
frequencies

e Choice: depending on the use and the
comfort of the u

CONTROLATOM
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Protection of respiratory tracts
Breathing device

= If harmful substances are present (solid, liquid or gas)
=» Suitable device (concentration, intervention time,...)

= If concentration O, = OK AND concentration in pollutant is acceptable:
e Disposable mask,
e Half filtering mask
e Mask covering the whole face

= Otherwise= independent protection (outside air supply or oxygen tanks)

CONTROLATOM
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Protection of respiratory tracts

Breathing device

= Dust:

e P1 for inert and harmless
dusts

e P2 for harmful dusts

e P3 for toxic substances
and asbestos

C

ATTENTION

PASSAGE
INTERDIT

CHANTIER

fibres céramiques
réfractaires

= gases & vapours:
e A - brown: organic

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

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

e K - green: ammonia
e CO - Black: carbon monoxide
e reactor - Orange: iodine

CONTROLATOM
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Protection of respiratory tracts

Breathing device

Pr iections respiratoires

Usage autorisé en zone
Modéle ! rquage Code couleur Utilisation
Blanc-P3 Particules rudiogchves
Bactéries, virus
Orange Tode radioactif
‘ Blanc Particules radioactives
|
8run Solvants
ris Vapeurs inorganiques
Jaune Anhydride sulfureux
Vert Ammoniaque
- A Rouge Vapeur de mercure max. 50h
Blanc-P3 Particules radioactives
Culture ¢ &n cas de doute, consulter un agent SRP ou consulter la notice dutilisation du fabricant

CONTROLATOM
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Protection of hands

Gloves

Controlled area: permanent wearing
of cotton gloves

Culture de Sireté v03-20140101

BTN CONTROLATOM
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Protection of feet

Safety shoes

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

Compulsory in industrial rooms, on site
and in zone

CONTROLATOM



Electrabel

GOF S\CZ

Site message board: obligations

N° de DDC : Chantier :
Elect rabel EQUIPEMENT : Chargé de travaux EBL Nom : Trig : Tél./Bip :
GCOEF S\wCZ BATIMENT : LOCAL : Chargé de travaux EEX Nom : Trig : Tél./Bip :
— DATE :Du au AGENT SRP Nom : Trig : SRP:
Travail anisque 6leve /O TN Biol Mol i om s o b s s s

Mesures d'irradiation
Risques identifiés :

Au poste de travail

Date

b DA ADADADADADADADADA

Consignes pour intervention :

Mesures de contamination et de sécurité avant ouverture

contamination contamination sécurité
Date surfacique atmosphérique (% LIEH, %02, [l oadseaisniasiaensionsisiaiassnsislsssiosssialesiessiasisaasensislsasieasislalssioasieasienaeensissssioseslalssaaeeissisnesals
(Bg/cm?) (Bg/m?) T° WBGT...)

Point d'arrét : Levé par: VISA: Date:

Mesures de contamination et de sécurité aprés ouverture

contamination contamination sécurité
Date surfacique atmosphérique (% LIE H,% 02,
(Bg/cm?) (Bg/m?) TOWBGT.) | secveeeeeeeeaeeneeaseenssaseseesasessesnsensssnssasnsassssasnannss

v %
a

incorre | AN

................................................................................................ CONTROLATOM
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Symbols and pictograms

Understand the message without knowing the language

(the text is additional)

Meaning
Forbidden

Fire fighting
equipment

Warning
Possible danger

Safety devices and
exits

Obligation

Information or
indication

CONTROLATOM
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Forbidden

® &

Flamme nue

3 v : Interdit
Défense de fumer interdite i
Défense de fumer aux pietons
Entrée interdite Interdit

aux véhicules
de manutention

Eau non potable aux personnes

non autorisées

Défense
d'éteindre
avec de l'eau

Téléphone
portable
interdit

Ne pas toucher

[ X
&

CONTROLATOM
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Obligation

Yoies

Yue Tete DOuiie respiratoires

Pieds Mains Corps Figure

Obligation
générale
{accompaghé
le cas échéant
d’'un panneau
additionnel)

Contre les chutes Passage
de hauteur pour piétons

[ X
a

CONTROLATOM
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Warning

A A A A

>

inﬂh;ﬁ:m:ﬁle A Matieres Matieres Rayonnement Matiéres Radiations

(ou haute T°) comburantes explosives laser radioactives non ionisantes
Matiéres Matieres Matiéres nocives Champ Danger

: s i magneétique . = Trébuchement Asphyxie
toxiques corrosives ou irritantes important électrique
Danger Charges Yehicules de Chute avec B - Danger
: . : %5 z asse T R
biologique suspendues manutention denivellation geneéral

[ X
&

CONTROLATOM
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Safety or Emergency

Voie / sortie de secours

Voie / sortie normales

Point de Assembly room

u g g ﬂ B

Direction a suivre {signal d'indication additionnel aux panneaux ci-dessous)

Vers escaliers
de secours

\)

Premiers - Douche de Ringage Tel. pour
SEeCours Civiere sérurité des yeux Sa“uuetage et
1% secours

Y

a

CONTROLATOM
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Fire fighting

VIE€ N

Direction a suivre (signal d'indication additionnel aux panneau ci-dessous)

i i

Téléphone pour
Lance i eau Echelle Extincteur la lutte contre
I'incendie

A\
A\ Extincteur
E Hydrant

[l J—

Culture de Sdreté v03-20140101
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Which markup?

- No storage
- Site

- Authorised storag
='Danger

Culture de Sdreté v03-20140101
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ZONE DE TRAVAIL OU

ZONE DANGEREUSE QU | ZONiTI%TcEKRADCI;LE &
ZONE DE STOCKAGE E

/////////////////////////////// 4

/£ //

WILLLLLLL L4 ///////////// /

and Yellow

TN CONTROLATOM
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Chargé de travaux Ebl

Tél/Bip........ e A SR R R S T e O S S A A s S s '
N DD oot o e s G S s A G S e B R A R
LIGI A& STOCIKAEE .o v v st i 63 S e s s s S S s S R O R R '

Superficie de stockage... ..

Nature du matériel stocké

Date de pose du matériel ............. ... . ... ... ... ..

Date de retrait du matériel . ... ... . .

Présence de charge calorifique* Oui [0 - Non O
(Si oui, réaliser et afficher I'analyse de risque incendie avec SRP) I

* Crltere au verso
Electrabel

TN CONTROLATOM
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A & 5 N s s s &

1000 M Joules (278 kWh) équivaut a

 Solides consommables Kg | Liquides : Kg |
Valeur par défaut ) ) 25 Valeur par défaut = 20
Eharbon actif (noix de coco) 40 Combustibles (point éclair entre 55 et 100 °c)
Plastiques 50 Fuel, huile, graisse 25 |
Déchets en vrac 50 Peinture 100
Résines - - 50 Inflammables (point éclair < 55 °C) | \
Chiffon 50 Acétyléne, méthane, propane | 20
Papier 50 | Solvants, essence 25 |
Bois 50 Ether 30 |
| Ethanol, méthanol 40 |
|Gaz e | Kg | Bonbonnes 501/200bars | Matériels (sauf MPI) | Pces _
Valeur par défaut 10 1pce Valeur par défaut | 1 pce
Hydrogéne 10 | 10 pces Appareil électrique ) 10 pces |
Acétyléne, méthane 20 3pces Cable électrique | 100 kg
Propane 20 1 pce B W(;ir&fbe mabile de ventilation/filtration (cyclair) | 1 pce
Gaz nature! 25 ipce Gaine poui cyclair 25 m \
' PP 35 pees Matféﬁels MP! (yc tenue d.hivers?lle de zone) 50 kg
| Engin manutention thermique/€lectrique | 1pce
q{
Bois pour échafaudage (utiliser planchers métalliques) | Acétone (sauf labo)
| Bois pour planchers WD40 (utiliser aérosol LP40)

(utiliser plagues marquées «résistant au feus)

Plastic couvre sol sauf avec retardateur de flamme

SIS ISSY.

Electrabel

GOF I\ CZ

@&
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The coexistence of 2 types of markings
Is not abnormal, but no marking is a
mistake!

Culture de Sdreté v03-20140101
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Asbestos and FCR

The places containing asbestos are identified

=) Asbestos inventory

Asbestos: carcinogenic product

Ceramic fibres : may cause cancer

ATTENTION

CONTIENT DE
L'AMIANTE

CONTROLATOM



Electrabel

GOF S\CZ

Table of content

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

Website : http//: www.culturesurete.be

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

14 Environnement

CONTROLATOM



Electrabel

GOF S\CZ

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

nmm)p No foreign material in the systems!
FME = all preventative measures to avoid
compromising Nuclear Safety functions

by the presence of

foreign material in the installation

Culture de Sdreté v03-20140101
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FME policy

Des objets
migrants peuvent-
ils entrer et
dégrader des
equipements
ou systémes ?

m NON =i

Utilisez les bonnes
pratiques de
housekeeping
comme reprises
dans le Mémento.

Oui

¥

Linspection
finale permet-elle
de localiser les
objets migrants ?

s [N O i

Mettez en place
les contréles FME
risques élevés.

o RISQUE FME ELEVE

m Compléter la suite de
I'analvse de risaue

m Délimiter la zone FME
(balisage FME)

W Limiter les accés
W Prévoir un veilleur

m Aborder le risque FME
au préjob briefing

m Inventaire du matériel
entrant/sortant

O Nettoyer la zone
FME avant intervention

O Veérifier les moyens
de protections

m Attacher les outils
W Inspection avant

O Inspection pendant
I'intervention

u Inspection en fin
d'intervention

Oui

¥

e oy

Les objets
migrants
peuvent-ils
étre facilement
détectés et
enlevés ?

O RISQUE FME STANDARD

Mettez en place
les controles FME

risques standards.

O Compléter la suite de

I"analvse de risaue [verso)
m Délimiter la zone FME

(balisage classiaue)
m Contrdler les acces

O Prévair un veilleur
FME

m Aborder le risque
FME au préiob briefineg

O Inventaire du
matériel

O Vérifier les moyens de
protections

O Attacher les outils

B Inspection avant
intervention

m Inspection en fin
d'intervention

297
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If standard FME risk: you must

Culture de Sdreté v03-20140101

» 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

CONTROLATOM
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If high FME risk :
in addition to the above

= 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

Culture de Sdreté v03-20140101
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radiation protection and Environment
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Basis of the SME : ISO 14001

Environmental Management System (SME)
Management policy with
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)




Electrabel Environnement
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Basis of the SME : ISO 14001

- . -

Continuous improvement

Culture de S(reté v03-20140101
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Déclaration de politique BU Production

OLII‘ env'ronmenta
Environnement |

Le sens des vesponsablll!és et le respect de I'environnement sont des valeurs

fondamentales d’Electrabel. Le facteur environnement est lntégré dans nos

I'utilisation rationnelle de I'énergie et des ressources naturelles, en assurant

Iéquilibre entre Environnement, Energie et Economie. Nous prévenons et
limitons l'impactenvironnemental de nos activités. Ceci concerne nos activités

E C o propres et nos relations avec nos clients et partenaires.
Nous traduisons concrétement cet engagement dans les principes suivants:
VERIFIED

ENVIRONMEMTAL
s, SCHEME

REG.NOD. B-FEDR-50000007

CENTRALE NUCLEAIRE
DE TIHANGE

Déclaration environnementale 2010

(15014001

CERTIFIED

Our environmental
policy ;

Vous avez I'énergie. E|ectl‘abe|

GOF S\CZ
| ——

Electrabel
GOF S\wez

Participation of all
including third parties

Acteurs
de l'exeellence

Py
a

‘I Av EE

Culture de Surete v03-20140101 WV .
CONTROLATOM
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GOF S\vCZ

X Manage waste

ot Outsifle th(_e zone Inside the zone
Triple bins Double bins

Household, Paper, Metal, Grease

. Combustible, Non-combustible
cloths, Aerosols, Electronic waste

Culture de Sireté v03-
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GOF S\vCZ

Manage waste

Bon 2 savolr:

+ Jatez |e film plastique autour des
joumaux, revues, dépliants avec
les déchets résidusls

* En cas de doute, jetexles avec
les déchats résiduels
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Temporary storage area

CONTROLATOM
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GOF S\

Recommendations for managing waste

»\Waste must be sorted directly by all
(members of staff and outside operators)

= The best waste is the waste that IS never
produced

Culture de S(reté v03-20140101
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GOF S\vCZ

0™
Dangerous products
(procurement, storage and use)

Containers < 20 |

Permanent point of attention:
Prevention of environmental
pollution

ENV/00/012 & ENV/00/013

Culture de Sdreté v03-20140101

Metal
containers

PE<55
C




Electrabel

GOF S\CZ

Dangerous products
(procurement, storage and use)

Containers > 20 |

Permanent or temporary depots:

= Classified (environmental permit)
= Register

= Compulsory signing

Permis d'environnement - Dépét classé

Description

Code didentification

PCT1-GDS 1BO1FD

Caractéristiques

Fuel léger

Symboles de danger

Xn, N x

Inventaire SEVESO

Oui

Type de stockage

Résenoir fixe enterre

Capacité maximum (litres)

80000

Capacité maximum (tonnes)

69,2

Encuvement / double parois

Non

Localisation

Batiment PCT1-BAT-D EXT
N*® Batiment B0OO7
Repére sur plan (N° ID) D047-1

Rubriques (SPW)

N°® Rubrique

63.12.09.03.02

Rubrique

Liguides inflammables combustibles
dont le point d'éclair est supéneur 4
55 °C et inférieur ou égal & 100 °C et
dont la capacité de stockage est
supérieure ou egale a 250001 et
inférieure a 250 000 |

Service responsable

OPP1
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Emergency situations

Discovery of pollution / a spill :
Everybody must:
= Inform the EBL Work Supervisor

Mgna'gement of an
oil spill.in the .
turbine hall
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GOF S\vCZ

Emergency situations
= Intervene to prevent environmental damage, without

endangering your life or that or others or the installations

A remettre en place apres intervention

When the situation is under control:
= Complete the “"Accident environnemental” event sheet

= Submit to the Environmental Coordinator

Culture de Sdreté v03-20140101

CONTROLATOM
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Remember

You are responsible
for your own waste and for sorting it

Culture de Sdreté v03-20140101
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Gaine

Where to put a beaker after use ?

a) DMC dustbin

b) Ad-hoc support

c) Dustbin for combustible material
d) Dustbin for household wastes




CONTROLATOM

-

esd Electrabel

a\/e_Z
|’energ|e GOF IS\

Culture de Sireté v03-20140101
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Awareness on safety culture, security,
radiation protection and environment.

VINCOTTE .
CONTROUATOM
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At the end of this training

e ] know what « radioactivity » is

o I know the different types of radiations

e ] know the characteristics of radioactive sources

o I understand the interactions of radiations with matter
e ] know the basic dosimetric units

e I am informed about biological effects of radiations

e | am informed about natural and artifical sources of
radiations




Electrabel

GOF S\CZ

Basis of radiation protection

e Radioactivity

e Types of ionizing radiations

o Interaction of radiations

e Characteristics

e Dosimetry

e Biologicals effects

o Natural and artificial radioactivity
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Gane

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. Xray

G. Omega
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Gane

Radiation protection

What is highly efficient to reduce gamma
radiation ?

A. Paper
B. Lead
C. Air

D. Aluminium




Electrabel Radioactivity

GOF IS\CZ
| ——

Radioactivity

e Examples...??

Culture de Sireté v03-20140101

IS4 CONTROLATOM
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Composition of matter : atoms

e Nucleus : neutrons (neutral) et protons (+)
e Electrons (-)

Matter

/.  @®pPoton
: & Neutron
@ Electron

Ice cube
(1 cm3) Molecule

H,0 (107 cm)

Atom
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=2 TABLEAU PERIODIQUE DES ELEMENTS ..

B 1 4.0079 2 40026
(=]
E 1 H NUMERO DU GROUPE NUMERO DU GROUPE He
RECOMMANDATIONS DE L' TTEMICAL ABSTRACT SERVICE
& luvorocene| 2 JIA B “"’QC € o s e 13 A 14 IVA15 VA 16 VIA 17 VIA| Heuum
3  6.841|4 80122 13 A 5 10811/6 120117 14.007|8 15900|9 18.998(10 20.180
. NOMBREATOMIQUE — 5§ 40,811 - MASSE ATOMIQUE RELATIVE (1)
2 Li | Be B  C| N| O | F | Ne
UTHIUM | BERYLLIUM SYMBOLE “"‘B BORE | CARBONE | AZOTE | OXYGENE | FLUOR NEON
11 22.990 |12 24.305 BORE —— NOM DE L'ELEMENT 13 26.982| 14 28.086 |15 30.974 |16 32,065 |17 35.453(18 39,848
e
3| Na | Mg Al B P S [ €1 Ar

F vilie =
SODIUM [MAGNEsIUM|3  [IiIB 4 VB 5§ VB 6 VIB 7 ViB 8 9 10 1 IB 12 [IB]| ALUMINIUM | SILICIUM | PHOSPHORE | SOUFRE | CHLORE | ARGON
19 39.008 |20 40.078 | 21 44.956 | 22 47.867 | 23 50.942 | 24 51.996 | 25 54.938 | 26 55.845| 27 58.933 | 28 58.693 | 29 63.546 | 30 65.39 |31 69.723 |32 72.64|33 74.922|34 78.96|35 79.904|36 83.80

4 K | Ca|Sc|Ti |V | Cr Mn|  Fe | Co|Ni|Cu|Zn |  Ga |  Ge| As | Se | Br | Kr

POTASSIUM | CALCIUM | SCANDIUM | TITANE | VANADIUM | CHROME [MANGANESE| FER COBALT NICKEL CUIVRE ZINC GALLIUM |GERMANIUM| ARSENIC | SELENIUM | BROME | KRYPTON
37 85468 |38 87.62 |39 88.906 |40 91,224 |41 92,906 |42 95.84 {43  (98)|44 101.07 |45 102.91|46 106.42|47 107.87 |48 112.41|49 114,82 |50 118.71|51 121.76|52 127.60|53 126.80(54 131.28

5 Rb | Sr | Y |Zr Nb|Mo| Tc |Ru | Rh | Pd |Ag|Cd|In Sn | Sb | Te | I |Xe

RUBIDIUM | STRONTIUM | YTTRIUM | ZIRCONIUM | NIOBIUM | MOLYBDENE | TECHNETIUM| RUTHENIUM | RHODIUM | PALLADIUM | ARGENT CADMIUM INDIUM ETAIN ANTIMOINE | TELLURE 10DE XENON
55 132.91|56 137.33| 57.7] |72 178.48|73 180.85 |74 183.84|75 186.21|76 180.23|77 192.22|78 1650879 195,87 | 80 200.50 | 81 204.38|82 207.2 |83 208.98 |84 (209)|85 (210)| 86 (222)

6/ Cs | Ba |[Lalu) Hf | Ta | W | Re |Os | Ir | Pt | Au  Hg| Tl | Pb | Bi | Po | At | Rn

Hhanid,

CESIUM BARYUM HAFNIUM TANTALE | TUNGSTENE| RHENIUM OSMIUM IRIDIUM PLATINE OR MERCURE | THALLIUM PLOMB BISMUTH POLONIUM ASTATE RADON
87 (229)|88 (226)| gog.103 [104 (261)[105 (262)|106 (266)| 107 (254)|108 (277)| 109 (268)| 110 (281)| 111 (272)| 112 (285) 114 (288)
7| Fr | Ra |AcLlr| Rff | Db | Sg | Bh | Hs | Mt |Uun|Unu|Uub Uugq
FRANGIUM | RaDiM | Actinides IRUTHERFORDIUM|  DUBNIUM |SEABORGIUM| BOHRIUM | HASSIUM |MEITNERIUM]|UNUNNILIUM]| UNUNUNIUM| UNUNBIUM UNUNQUADRM
Lanthanides

57 138.91|58 140.12|59 140.81| 60 144.24 | 61 (145)| 62 150.36 | 63 151,86 | 64 157,25 |65 158.93| 66 162.50 | 67 1584.83 | 68 167.26 |69 168.83 |70 173.04 |71 174,87

Lo mases stoicue st st domiowec 6 | La | Ce | Pr | Nd |Pm | Sm | Eu |Gd | Tb | Dy | Ho | Er |Tm | Yb | Lu

n'ont pas de nucléides stables, la valeur entre
parantiibat indicas s nombra s makss ta LANTHANE | CERIUM | PRASEQDYME | NEODYME [PROMETHIUM| SAMARIUM | EUROPIUM |GADOLINIUM| TERBIUM [DYSPROSIUM| HOLMIUM ERBIUM THULIUM | YTTERBIUM | LUTETIUM
Fisotope de lélément ayant la durée de vie la

plus grande. Actinides

B e e s |89 (227){ 90 232.04| 91 231.04 |92 238.03( 93 (237)| 94 (244)|95 (243){96 (247){97 (247)|{98 (251)|99 (252|100 (257)|101 (258)[102 (259)|103 (262)

connue, uns masse atormiqus estindiquss. 7 AC Th Pa U N}p IPm] Aﬂm] @mm IBBE& Cf E§ Fm Mdl N@ IL!H’

ACTINIUM | THORIUM |PROTACTINIUM| URANIUM | NEPTUNIUM | PLUTONIUM | AMERICIUM | CURIUM | BERKELIUM [CALIFORNIUM|EINSTEINIUM| FERMIUM |MENDELEVIUM| NOBELIUM |LAWRENCIUM]

[ X

v

&

CONTROLATOM
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Atom

Mass number = A
(A = Z+N) X

Atomic number — Z

Example: 238 U
92
/
92 protons, 92 e orbital,
146 neutrons (238 - 92 = 146)
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Isotopes

e Chemical elements that have the same number of
protons (Z) but differ in the number of neutrons
(N=A-2)

Example:

Z N | A | Caracteristic
1 H 1 1 H | 1 0 1 Stable
o & p 2H 1 1 2 Stable

o ° ° 3H 1 2 3 Unstable

Hydrogen Deuterium Tritium
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GOF S\vCZ

Isotopes

e Stable or instable (radioactive)

Culture de Sireté v03-20140101

BTN CONTROLATOM
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e An unstable nucleus tends to reach a stable state by
spontaneously emitting radiation.

= RADIOACTIVITY

e Unstable nucleus = radioisotope or radionuclide

e Spontaneous emission= desintegration /
transformation
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GOF S\CZ

o Radioactivity

e Types of ionizing radiations
o Interaction of radiations

e Characteristic

e Dosimetry

e Biologicals effects

e Natural and artificial radioactivity
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GOF S\CZ

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.

Example:
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Alpha

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

—

4
I .

Polonium 210 Lead 206 + @ particle
unstable stable

_70'VI
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GOF S\CZ

Beta

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

= __

Example :

I
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GOF S\CZ

Neutron

e Uncharged (neutral) particle emitted by the atomic

nucleus.
e Resulting from nuclear reactions.
Example : el //7.
N - 3 neutrons

neutron



Electrabel

PR Types of ionizing radiation

Gamma and X-ray radiation

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

«— AHAUTE ENERGIE

Culture de Sdreté v03-20140101
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GOF S\CZ

Gamma radiation

e Emitted by the decaying atomic nucleus.

Excited nucleus De-excited nucleus
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GOF S\CZ

X-ray radiation

e Produced by interactions between electrons and matter

Electronic transition or braking radiation

O Ejected orbital electron

o Incident electron
after interaction

Path of
= incident
electron

VINCOTTE [ NP |
CONTROLATOM
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X-ray

e Operating principle

Examples :

- Human radiography
- Luggage control

Electrons
acceleration

|

gl covoce.

VINCOTTE
CONTROLATOM
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o Radioactivity

e Types of ionizing radiations

o Interaction of radiations

e Characteristic

e Dosimetry

e Biologicals effects

e Natural and artificial radioactivity
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The path of radiations

e Depends on number of radiation interactions with
matter

= Depends on types of radiation
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The path of radiations in the air

Type Path in the air
o “He <10 cm
e ~ 10 m
n neutron ~ 100 m
RX Electromagnetic wave few mm to 10 m

Y Electromagnetic wave few cm to 100 m

_7(3"'I
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R —— Interactions of radiation

The range of radiations in human skin

Culture de Sireté v03-20140101

CONTROLATOM
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GOF S\

The path of radiations in the matter

RAYONNEMENTS
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Neutron radiation

e Efficient braking (moderation) with light target

Example: Hydrogen atom //

e Activation of matter : \

‘u
.
B
-
-
-
-
.
@
L
-
]
..

Noyau stable Noyau instable

VINCOTTE
CADEMY

CONTROLATOM
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Don’t forget !
e Radioactivity

e An unstable atomic nucleus spontaneously emits particles or
energy to reach a stable state.

e Types of radiation

o Alpha, Beta, Neutron, Gamma, X ray
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GOF S\CZ

o Radioactivity

e Types of ionizing radiations

o Interaction of radiations

e Characteristic

e Dosimetry

e Biologicals effects

e Natural and artificial radioactivity
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Gane

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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Gane

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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GOF S\vCZ

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 Bqg

- administration of isotopes in nuclear medicine ~ 370 000 000 Bq
- used fuel assembly ~ 10 000 000 000 000 000 Bq

Culture de Sdreté v03-20140101
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GOF S\CZ

1. Activity

e \We can also talk about

Example Example in Tihange power
plant
Volume activity Seawater : Tritium rejection limit in Meuse :
10 to 15 Bq/!I 74 Bq/I
Mass activity Potato : Co-60 limit for exit of controlled

100 to 150 Bg/kg | area : 100 Ba/kg

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

1 Bg/cm? for beta/gamma
0,1 Bg/cm?2 for alpha

VINCOTT
ACADEMY



E I e ct r‘ a b e I CONTAMINATION SURFACIQUE TRANSFERABLE
GDF S\CZ Embaliage | .
contens [ |
=
Examples in Tihange power plant ...
IJ SV /h VISA .o

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

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

to the activity.
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2. Half life T2 or radioactive period

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

®
100 ¢ NO @
o
®

o0
o0 —
:: Radioactive decay

Examples: 90
Tritium (H3) 12,3 years
Cesium 137 30,2 years
Iodine 131 8 days

Strontium 90 28,1 years
Cobalt 60 5, 3 years
Uranium 235 704 million years
Uranium 238 4,5 billion years

80 -
70 4
60 -
50

40 -
30 A

20 A

10 -

Radioactives atoms (% initial)

o

0 1Tw 2Tw 3Tw 4Tw
Time (number of periods)
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o Radioactivity

e Types of ionizing radiations

o Interaction of radiations

e Characteristic

e Dosimetry

e Biologicals effects

e Natural and artificial radioactivity
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Gane

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

CONTROLATOM
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Gane

Radioprotection

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

A. 2 mSv

B. 10 mSv
C. 20 mSv
D. 50 mSv
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Gane

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




Electrabel

GOF S\CZ

Dosimetry

e Aim : to calculate the absorbed dose and to evaluate
the biological effects of radiation.
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Analogy

o 0
BECQUEREL @
~ @ /

CONTROLATOM
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Energy absorbed per unit mass
= Absorbed dose (Gray = 1 J/kqg)
= Deposited energy

.
o
/
5 { L
: 7~ ’
‘e
> .
. N

Source interne

VINCOTTE
ACADEMY

BTN CONTROLATOM



EIES‘!EESZI Dosimetry Biological quantity !

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

= Equivalent dose (to an organ) (Sievert)

Pl I I I

Rayons [ .
alpha : |

Neutrons
(2 - 20 Mev)

Neutrons
(0,1 - 2 Mev)

Neutrons
(10 - 100 kev)

Neutrons
(< 10 kev)

Rayons
béta

Rayons
gamma

I 1 1 I
B6Gure de Shreté vB3-20140101 = ) 10 15 20
Facteurs de pondération / type de rayonnements
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Biological effects depend on the type of the irradiated tissue
or organ

= Effective dose (whole body) (Sievert) :
= Weighted sum of the equivalent dose

ol

Pea Vessie Foie Thyroide ( “olon Eslomac
Surfacc Seins (Esophage \lm’.‘lle Poumons Gonades
Ges 08

Pondération tissulaire
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In practice :

e Unit:
e Sv = very big unit
e mSv = 0,001 Sv

e Dose rate = dose/time
e mSv/h ou pSv/h

Example :
The dose rate in the local is 100 uSv/h.
If I stay one hour =» I have received 100 pSv

If T stay 15 minutes ?
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Message board (in controlled area)

[ Mesures d'irradiation \

N° de DDC : Chantier :
Electrabel [eauiremenT: Chargé de travau EBL__ | Nom : Trig - Tél/Bip ;
GDF S\ C= | BATIMENT - LOCAL : Chargé de travaux EEX Nom : Trig : Tél/Bip :
/ DATE:Du SN, au AGENT SRP Nom : Trig : SRP:
Travail a risque élevé: O /N si oui, MOLIf i ..o e ee e

Date \

Au poste de travail
(uSv/h)
e

Risques identifiés :

DACDADADADADADADADAD A

Consignes pour intervention :

Mesures de contamination et de sécurité avant ouverture

contamination contamination sécurité
Date surfacique atmosphérique (% LIE H,,% 02,
(Bg/cm?) (Bg/m?) T° WBGT...)

Point d'arrét : Leve par: VISA: Date:

Mesures de contamination et de sécurité aprés ouverture

contamination contamination sécurité
Date surfacique atmosphérique (% LIE H,,% 02,
(Bg/cm?) (Bg/m?) TOWBGT..) | seseececaeeuenenneneeesoennsoseesnesocsssonnssnsnssosscssssonnonns

JLATOM
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Dose limitation (RD 20/07/2001)

e
e Whole body dose : @
e Public : 1 mSv/year L 4

e Person professionally exposed (PPE) :
20 mSv/12 months (twelve months rolling calender)

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

500 mSv/year §$
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Dose limitation (RD 20/07/2001)

PPE Public
whole body 20 mSv 1 mSv
cristalline lens 150 mSv 15 mSv
20 mSv ?
skin 500 mSv 50 mSv
hands, fingers, organs 500 mSv -
Period 12 m year

_70'VI
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Dose limitation (RD 20/07/2001)
Fetus (futur baby) protection :

As soon as possible :

OPTIMISATION + max. 1 mSv during the rest of pregnancy

< "o -

+ avoid the contamination risks.

T

p.\‘\cheo//o“’ erc‘.,. d
ﬂ le-personnel

'informer

. avant "inieC"ion CONTROLATOM



0.800

0.700

0.600

0.500

0.400

0.300

Dose individuelle moyenne (mSv)

0.200

2063 2004 2005 2906 2007 2008 2009 2010 2011 2012 2013 2014 u

Electrabel

GOF S\vCZ

Dose constraint for Electrabel (12 csm)

CNT

s At the CNT in 2013

e Max. dose: 7,78 mSv
X--. e Average dose : 0,34 mSv

\/\/\ Q

Année

___IWTENA CONTROLATOM
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Don’t forget !

e Characteristics of radioactive source
e Activity (Bg) — Radioactive period
e Doses
o Absorbed (Gy)
e Energy per mass unit
e Equivalent (Sv)
e Take into account the type of radiation and its energy

o Effective (Sv)

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

e Limits : 20 mSv/12 m (10 at CNT)
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o Radioactivity

e Types of ionizing radiations

e Interaction of radiations

e Characteristic

e Dosimetry

e Biologicals effects

e Natural and artificial radioactivity
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S —— Biological effects

Impacts of radiation on DNA

e Single or double-strand breaks
e DNA repair mechanisms

Culture de Sdreté v03-20140101
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lonising radiation

Time
Initial physical Radiolysis
1015 s event of water
[ ffect :
Indirect e Direct effect
Free radicals
106 s
Molecular lesions (proteins, DNA, lipids)
Minutes

Lethal effect
Hours

Uncontrolled Non-lethal Programmed Normal cell

death of cell mutation Cell death survival
Days

No elimination
Tissue by the immune Elimination
pathology system by the immune
Somatic Germinal system
Year cell cell
c Modification
Generation aneer of a genetic

characteristic

CONTROLATOM
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S —— Biological effects

Radiation effects on body : high doses

e Short term effects
e Existence of a threshold dose
e Severity increase with the dose
e All exposed persons are affected

Examples : Radionecrosis (25 Gy), Gastrointestinal syndrome (> 6 Gy), ...

Culture de Sdreté v03-20140101
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Biological effects
GOF S\ CZ

Relation dose - effect

e (Can we predict the effects for very low doses ?

« Faibles et H Doses a;oycm: »
trés faibles doses ef fortes
3
=
S 1001
o -
3 - §
S 104 W-‘M e
~ T Yo,
[ A : *
= o
=]
S ,/
= —=
g A E ffets individuels Zone de
g //’ produits du hasard certitudes
2 01 P (stochastique) (détermunste)
S L
E \??;// 2,4 mSv exposition naturelle
Q (@) 2 ' e
o~ v
1 lq i qu 1000
BaRure de Slreté v03-20140101 Exposition en millisieverts

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

e Short term effects
e No threshold
e Probability increased with the dose
e random

o (Cancer risks
e Repairs should be taken into account
e Mortality risk by cancer (most pessimist case):
e 5% per Sv for public
e 4% per Sv for workers (18 to 65 years)




Electrabel

Biological effects
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Model for relation dose - effect

Modéle "linéaire sans sewil” Modéle "linéaire quadratique”

Dose B
e

rem

Risque B ti

Risque

Dose A

Risguw
A

!

1)0.\(.‘ .4 :

p

Risgue 4 a===
i ¥

Dose cumulée

Bdfure de Slreté v03-20140101

CONTROLATOM
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o Radioactivity

e Types of ionizing radiations

o Interaction of radiations

e Characteristic

e Dosimetry

e Biologicals effects

e Natural and artificial radioactivity
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Both the natural and the artifical radionucleides contribute
to human exposure : 4.2 mSv/year

Cosmic ra
Y Human activity

1% Ground and building
8% 9%

Rn
30%

medical
Applications
op Human body 2%
43% 7%

CONTROLATOM
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Cosmic rays (8%, 0.35 mSv)

10 km
6,7 km TF'/:Z’
~
/ 5 puSv/h
/ /1|.|Sv/ h
om 2,25 km (Himalaya)
= 0.1 pSv/h
~ (Mexico)
0.05 %

0.03 pSv/h (300 pSv/an)

fﬁ‘% = 2000

‘»czﬂ%

_70'VI
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Telluric radiation (9%, 0.4 mSv)

e Sedimentary rocks : 400 Bg/kg
e Granitic Rocks : 8 000 Bg/kg

e Bricks: 800 Bg/kg

e Building products : ~ 15 Bg/m?
o 40K 238 232Th

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

e Average concentration of radon in Belgium
~ 50 Bq/m3 in the building

<20
20-25
2530
3037
3745
4555
5567
6781
81-99
99-122
122-148
148-181
181221
221270
>270 Moyenne géométrique (Bq. m-3) des concentrations du radon

dans les maisons de la Région wallonne (1997).

CONTROLATOM



Electrabel

GUOF JS\CZ

Medical applications (43%, 1.95 mSv)

Treatment

Diagnostic

AIBWAVINGOTTE

CONTROLATOM
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Other human activities (1%, 0.05 mSv)

1000 —
() Charge corporelle en césium-137 (Bq)
300 || @ Activité béta des poussiéres de I'air (mBg/m3)
6oo
400
200
n . l _-._ - __l N l .._-l-'.--.- » . l i ¥ | " |

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
Source : SCK/CEN

CONTROLATOM
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Fo—— Natural and artificial radioactivity

Use of radioisotopes

e Jauges

(level, thickness, density, humidity ...)
e Fire detectors

e Tracers (agricultural industry, operation ...)
e Research

e Lightning rod

o Irradiation (food, medical)

e Medical (diagnostic, treatment)

Culture de Sdreté v03-20140101



http://www.fanc.fgov.be/fr/news_paratonnerre_modele31_32_33_34.htm
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Don’t forget!

e Biological effects
e High doses: short term effects (always)

e Low doses: long term effects (probability)

e Radioelements : naturals — artificials

o ~ 47 mSV/year Cosmic ray
8%

Hurlno9n activity;round and building
. 9%

Human body
7%

AlIB VINCOTTE
CONTROLATOM
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Awareness on safety culture, security,
radiation protection and environment.

SUMMARY - TO RETAIN
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1. What is the characteristic of a radioactive nucleous ?

CONTROLATOM
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1. What is the characteristic of an radioactive nucleous ?

e An unstable atomic nucleus emitting (spontaneous)
particles or energy toreach a stable state.

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

e Alpha

e Beta

e Gamma
e Neutrons
e Xray

Culture de Sireté v03-20140101

CONTROLATOM

nuclear
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3. What is most efficient to reduce gamma radiation ?

e Paper ?

e lead?

o Air?

o Aluminium ?
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3. What is most efficient to reduce gamma radiation ?

e Paper

e Lead

o Air

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

e Activity unit is Becquerel (Bq)
e Surface contamination unit is (Bg/cm?2)
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5. In the nuclear power plant, how can I measure the
radiation impact on me?

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

e Electronic dosimeter
e Passive dosimeter (OSL)

Culture de Sdreté v03-20140101
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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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7. Where do we find ionizing radiations ?
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7. Where do we find ionizing radiations ?

Cosmic ra
i Human activity

1% Ground and building
8% 9%

Rn
30%
Applications
medical Human body 2%
43% 7%

CONTROLATOM
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Awareness on safety culture, security,
radiation protection and environment.
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At the end of this training :

e [ know the risks in controlled area
e I can apply ALARA procedure
e [ know the signalling in controlled area

e I'm informed about protection means in controlled area
e I'm informed about dosimeter
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Principles and means of radiation protection

e Risks In controlled area

e Justification - Dose limits - Alara

e Signaling in controlled area

e Means of protection in controlled area
e Dosimeter
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Risks ?

Irradiation
be in presence
of radiation

Contamination
be in contact with
radioactive matter
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Irradiation

—

Unsealed source (water) Sealed source
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Contamination

‘ External

~
—w

) ¢

Internal

e inhalation

2
éa @- ingestion

e cutaneous absorption (injury)

[ X

a
@502 CONTROLATOM
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a Risk
&

Alpha risk

Atmospheric contamination > 1 LDCA
Example: LDCA (Am-241) = 0,2 Bg/m?3

LDCA : limite dérivée de concentration dans l'air

= _Increased care is needed (risk of internal contamination !)

e Protection measures (masks, gloves, ...)

e Nose blow
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Don’t forget!

e Irradiation risks
e Contamination risks

e We can be contaminated by : ingestion, inhalation,
cutaneous absorption

e In the case of injury : You must always ask at
medical centre at Tihange (agreement) before entering
to the controlled area.

[ X

@&
AT

INITENA CONTROLATOM
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Principles and means of radiation protection

e Risks in controlled area

e Justification - Dose limits - Alara
e Signaling in controlled area

e Means of protection in controlled area
e Dosimeter
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Incident : of 5 octobre 2008 arround 15h00

circumstances :
leaving of skimming filter of reactor pool BR Til 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.

NTR = nothing to report

INITENA CONTROLATOM
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dosimetric consequences :

= Abnormal exposition of one bridgeman assistant

= Dosimetry of assistant # 1

6140 pSv (electronic dosimeter)
= Dosimetry of assistant # 2

3315 pSv (electronic dosimeter)

= The legal limitation of dose is not exceeded (20 mSv/12 m), nor
the CNT constraint (10 mSv/12 m).
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Anomaly detected : human aspects
Two have been violated :

o Omission of present during the
manipulation,

o Pursuit of activities despite the of the electronic
dosimeter.




Electrabel Justification - dose limit - ALARA

GOF IS\CZ
| ——

Basis of radiation protection

e Justification

e Doses limitation

EORMATIO B{Celer UKE TH SURHT E
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Justification

Any practice using ionizing radiations must be
beforehand by the economic, social or other
advantages with respect to the health detriment that

they are likely to cause.
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Doses limitation

= Constraints in the NPT :

Period Dose limits (puSv)
D Depends on job/work site
ay
access code
Week 2 000
Month 4 000
3 months 6 000

=Alarms on the electronic personnal dosimeters
= Dose and dose rate

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

_70"'I
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ALARA = AsLow As Reasonnably Achievable

= optimisation

= To take the smallest dose !

Examples of practical application of ALARA principle ??7?
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The ALARA approach in the NPT :

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

Dose Exposition
rate time
HSv/h ou h
mSv/h
Example:
60 ¥ 1
HSv/h h

Individual Nbrof _ Collective
= dose workers dose
HSV ou mSv man.uSv or
T E nl nn n man.mSv
= 60 X 4 = 240
HSV man

RP/ALARA/015
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How to know the ambiant dose rate in a local ?

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

Local : Im I Nombre d'agents : Durée (h) : ‘c—.fs:-%:;]
[ifermation'sur e cal

| LOCAL ‘
DDD ambiant moyen de : 0 pSvha 5 pSv/h A
> ES I E R Dete du rolevé: 24122009

[cott dosimétrique ;|

B Do & L

CONTROLATOM
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Evaluation of the ALARA level
Tableau ALARA - Unité en révision

=

T

< 1000

5

9,

S

=

4

c 500

‘E‘ Miveau ALARA 2
b 300

s

=

5

9,

2 100 Niveau ALARA 1

S

T

F

= e -

£ 1

@

= Limite de |'autorisation métier

=

E

a Niveau ALARA D : Pﬂs de démarche ALARA particuliére
=

£

£ 0

0 50 100] ! so0f 1000 5000
RP/ALARA/OTS Dosimétrie collective du chantier (en HuSv)
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ALARA level depends on the

] running phase of the
Evaluation of the ALARA level installation !

Tableau ALARA - Unité en fonctionnement (hors AT)

1000

500

300 Niveau ALARA 2

100

50
MNiveau ALARA 1

Limite dosimétrique individuelle journaliere (en psSv/jour/pers)

Limite de l'autorisation métier i
Niveau ALARA 0 qu de démarche ALARA particuliére

I
0 1

0 50 wo|] | o0 1000| 5000

RP/ALARADTS Dosimétrie collective du chantier (en HuSv)
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The access code to the controlled area depends on the ALARA

cces authorization « Job » (ALARA 0)

level

Set the daily dose limitation per job

For routine interventions
Codes are displayed on controlled area entrance

i

Toute utilisation d'un autre numéro que ceux mentionnés ci-dessous
devra faire I'objet d'une autorisation préalable de |a SRP (via DDC...)

N° Autorisations "Métier" Limite journaliére (uSv)
3001 [operations - Exploitation 20
3002 Operations - Chimie 20
3003 [Operations - Déchets 20
3004 [operations - Support 20
3005 Operations - GAP Reévisions 20
3006 Gperations - Formation 20
3007 IMaintenance - Gestion des révisions - 0 GRP 20
3008 IMaintenance - House keeping - 0HK 20
3009 Maintenance Mécanique -0MG 20
3010 IMaintenance Mécanique -0MDP 20
3011 IMaintenance Mécanique -0MT 20
3012 Maintenance M écanique -0MSE, OMSP, 0MSM 20
3013 Aaintenance Robinetterie -0V 20
3014 Maintenance Robinetterie -0VE, 0VI 20
3015 IMaintenance Robinetterie -0VAS, 0 20
3016 Maintenance Robinetterie -0VAP, 0VAR 20
3017 IMaintenance E&I- OEE, 0ED 20
3018 IMaintenance E&I- 0EL 20
3019 aintenance EEI-0IT, 0IR 20
3020 IMaintenance E&I-0IC, 0IP 20
3021 Maintenance - Mécanique Tranche 20
3022 |Maintenance - Electricité Tranche 20
3023 IMaintenance - Instrumentation Tranche 20
3024 [Engineering 20
3025 CARE SRP 20
3026 CARE Environnement 20
3027 CARE Slireté nucléaire 20
3028 FUEL 20
3029 PP 20
3030 Cadlres et Diraction 10
3031 [TC - Communication - Informatique -00P 10
3032 |Zones surveillées (hors zone) 5
3051 Visites 5
3052 Bel v 1o
3053 |Laverie 10
3054 Nettoyage 20
3055 Atelier de dacortamination 20
3050 Divers 5

a
norre| AV

CONTROLATOM
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e Access authorization
« job » (ALARA 0)

A\

Toute utilisation d'un autre numéro que ceux mentionnés ci-dessous
devra faire I'objet d'une autorisation préalable de la SRP (via DDC...)

N© Autorisations "Métier" Limite journaliére (pSv)
3001 Operations - Exploitation 20
3002 Operations - Chimie 20
3003 Operations - Dachets 20
3004 Operations - Support 20
3005 Operations - GAP Révisions 20
3006 Operations - Formation 20
3007 Maintenance - Gestion des revisions - 0 GRP 20
3008 IMaintenance - Housekeeping - 0HK 20
3009 Maintenance Mécanique -0MG 20
3010 Maintenance Mécanique - 0MDP 20
3011 Maintenance Mécanigue - OMT 20
3012 Maintenance Meécanigue -0MSE, OMSP, 0MSM 20
3013 IMaintenance Robinetterie -0VM 20
3014 Maintenance Robinetterie -0VE, 0V 20
3015 IMaintenance Robinetterie -0WAS, 0WAI 20
3016 IMaintenance Robinetterie -0VAP, DVAR 20
3017 IMaintenance E&I- 0EE, 0ED 20
3018 IMaintenance E&|- 0EL 20
3019 Maintenance E&I- OIT, 0IR 20
3020 Maintenance E&I-0IC, 0IP 20
3021 IMaintenance - Mécanigue Tranche 20
3022 IMaintenance - Electricité Tranche 20
3023 Maintenance - Instrumentation Tranche 20
3024 Engineering 20
3025 CARE SRP 20
3026 CARE Environnement 20
3027 CARE sOreté nucleaire 20
3028 FUEL 20
3029 PPM 20
3030 Cadres et Direction 10
3031 TC - Communication -Infermatique -00P 10
3032 Zones surveillees (hars zone) 5
3051 Visites 5
3052 Bel v 10
3053 Laverie 10
3054 MNettoyage 20
3055 Atelier de décontamination 20
3050 Divers 5

[vincorre | £\,

INITENA CONTROLATOM
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The access code to the controlled area depends on the ALARA

level
e 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 !

08-2RAD

0822 Irradiation - niveau ALARA 1

debit de doses 50uSv/h

" Nombre d'intervenants :2
" Durée :3h

" REX : NA

‘autorisation chantier a tabuler a I'entrée de zone est le suivant :3156 —

Prendre connaissance des limites gosnmetriques associees (ndividuelles et collectives),

0 Le formulaire de suivi dosimétrique (issus de la procédure RP/ALARA/1S) est complété par les
opérateurs afin d'avoir un suivi de la dosimétrie collective de 1'intervention et afin de s'assurer de
ne pas dépasser la limite collective imposée.

0 Un point d'arrét dosimétrique est demandé lorsque 75% de la dosimétrie collective estimée est

AlIB VINCOTTE
CONTROLATOM
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ALARA monitoring : to be filled for every ALARA 1, 2 or 3 worksite

PAGE :

T1-T2-T3 (%) LOCAL : DATE :

I'I#iffrriramral innsinalik s

EN A.T.: QUL HOH )

I'[Biférrlam v

DOC: _ _ LIBELLE INTERVENTION :
A compléter au fur et & mesure des accésisorties - Toujours bien suivre la dosimetrie TOTALE Myvegu ALARA 71-ALARA 2- AL ARA 3
DOSE REPORTEE [VOIRFAGE FRECEDENTE] EN HpSY = = = = = = = = = = = = = = -
ENT REE SORTIE DELTA I
N7 FILM_[HOM PRENCM FIRME | HEURE | DOSE | HEURE | DOSE | [psv) & [TYPEDETRAVAIL EFFECTUE
8
L.}
L.}
i)
i)
n
8
L.}
L.}
i)
i)
n
8
L.}
L.}
8
L.}
L.}
8
i)
75 % DE LA DOSE ESTIMEE = _ HpSw rfsiﬂn_ AGENT SRF CHEF CE TRAVAUX | SOMME | o8
= POINT DFARRETAFGUR GHARGE, IE TR TRIZ =0 TRIC JEA |TOTAL HpSw
= AFPPEL AGENT SRP ] (@ reporter) _ -
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ALARA monitoring : How to fill it correctly ?

DATE : PAGE : _

T1-T2-T3 (%) EN A.T.: QUL HOH ) LOCAL :
inminnld

amralinnsinalik s I'IFifFrrlam ralinninnlir

LIBELLE INTERVENTION :

O N 1

=

ENT REE SORTIE DELT

HW* FILIM [HOM PRENGM FIRME HEURE DO SE HEURE DOSE [pEv) \-E/'TYFEDETHA‘L-‘AILEFFEETUEJ

007 | Paul Dumont PWR [08:30] 0 [09:30] 45 | 45 | 45 N\
118 |Bernard Lermithe PWR [08:30] 0 [09:30[ 55 | 55 | 180 ([ & )
034 | Jacques Martinez PWR [08:30] 0 [09:30] 40 | 40 | 140 N/
234 | Jean-Pierre Laroque PWR |08:30f 1 ]09:30( 33

-\ [ NI V4 N

3 ) 4 9 )

N

|

A\

/| Exemple: dose estimée = 240 HuSv 2
73 % DELA DOSE EVSTII'I.ﬂEE—V 180 H ! Houw.

72 = |.ISV SELIL B GENT ERP CHEF CE TRA VA X | SOMME _ > 0
= POINT DFARRET PR O HARGE, IE T HESALL TREZ. WISA TREZ. WEA |TOTAL HpSv 172
= APPEL AGENT SRP | (& reporter) _
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ALARA report (p.1 and 2)
for every ALARA 2 or 3 worksite

DOSSIER ALARA

FPARTIE « PREPARATION »

Praparatenr on chargd detravam ...

Fealisée le .. 7F.0.... par!

1. CALCUL DE LA DOSE COLLECTIVE ERUTE
Debit de doses . X Mombre - Estimatim dostrétrique
Gudu) A Durde ) o intervenants (Fui)

[ du dossier ALARA oo o et e et e s el

NIVEAU ALARA : ALARA 2 ATARAL 3

Dénomination de I'intervention : . ... . ..

1.

MOYENS DE REDUCTION DE LA DOSIMETRIE

Q11 HOM

Réference fomexes/remarqes

Chrgamisaton du tavad

0 0

- Fone i has ddd défimde (les sas,
préparation ontils, mfcrmation des
exémttats, discussion travan, ete)

- Préfahrication possible

- Suneillance dosiméirie
en local
Erregistrement des dases
individuelles at conptabilisation de
la dose colkctive

[ Unite - Til / Tid / Ti3

Aspects advlbnigues

| Local o il

-Bhindage (5 anPE= 110 & 25 an
Fb = 15, laréductin de dose sutte
am blindagze doit étre phas pnpostarts
que la dose po placer le blindage)

|
|

DD O T T S b & e e e e e e e e

- Civouils renmphis (systéme de
blindage)

Dec inaiom prkiminai

 Cirouits fns

Farmnafion des intervenants

- Formation ou indb. i i

- Frvirainement sur nague hie

Ooooo| a
Ooooo| a

OoOooo) o

Charge(s) de tIavatly | ... .. ...

O
O

|

TelBip @ . e

[ Tel'bip contact SF

3. CALCUL DE LA DOSE COLLECTIVE NETTE

Dbt de doses . X henbre _ | Estemanim dosendtricque
{5 X Durde i) d ‘Brtervenants (Hz )

NIVEAUT ALARA : AT ARA I* - ALARA 2-ALARA S *le dosster ALARA reste

d applicaton
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ALARA report (p.1 and 2)
for every ALARA 2 or 3 worksite

PARTIE « SUR CHANTIER »

Péwific atiom rdalis de enlocal le . 0. & kL

Driép aCateur o1 chaTgé de travanx :

Fecpone able ol azerd SEP -

PARTIE « APRES LE CHANTIER — REX»

Analyse réalisée le . /. J. .. par:

Preparateur ou charge de travauz ©...............

Responsable ou agent SRP :

1. Dosimétrie finale

Hus
Dogimétrie collactive H

- B préparation’

o Surchantier

- Dasimdtrie résliament prise

1. Lorsquerequis dans la partie s FREPARATION 3, LES MOYENS de rédudion de la desiméirie auiands
SONT MIS EN FLALE :

uliy] HOH A Bemarques f Aetione prices

1 | Grpenisztion du trevail [m] ] [m]
- Tume a has ddd definde (les sas,
prép aTation outile, Zdonmation des O O O
wx Ontarts | discuesion e, etc.)
- Préfabrication O m| O
- Survellanc e dosin drie
o local
Brregicranent des doses O ] O
divdidnelles et cornptabilic sion de
1a dose collective
b A spreets yadi ofogiques O O O

- Blindage (5 on PE = 1/10 & 2.5 an
Ih = 13, laTéduction de dose suite
a1 blindage doit étre phic BrpoTtarte
que la dose ponr placer le blindagze)

(m|
O
(m|

- Cirouits renplis (systéme de
blindagze)

DEPASSEMENT ESTIMATION = 25% ? : QUL- NON

2i oui, explications concernant le dépassement

O Tempsdetravaili..................... B B e

O  Débit de doses en local

0  IMotbre d'intervenants :

0O  Autres

- Décendamination prédiminaire

- Cirouils Hincés

3 Fovpption des insavenanty

- Formation cu infoomadion requuise

2. Points 4 prendre en considération pour une prochaine intervention : OUT — NON

OOoooogl o
OOooOoool o
OOoooogl o

- Endrainerend sux magu ate

Annres

O
O
O

¥ VEFICATION DE L'ESTIMATION DOSIME TRIQUE

Ddint de doses Iy I Memine _ Fstimatiom dosimdnique
) * " e vanms " | R

NIVEAUALARA  ALARA 1 - ALAFA 2 - ALARAZ

CONFORME PAR RAFFORT AL'ESTIMATION * OUI - HOH
Si o, le chanitier poant détnarrer condonmémert o1 coneigtes
Sinon, comtacter i Tesponsable SET swart de démoarrer le chardier

COMMENTAIRES ET CONSIGNES SUPPLEMENTAIRES AGENT SRP : ...

i oui, lesquels :

0 Temps de travail:

O  Débit de doses en local &

O IMembre 4 intervenants .

O  Alfa techniques rencontrés

O Autres ...
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Don’t forget!

e Respect of the SRP instructions if dosimeter alarm
e Basis principle of radiation protection :
e Justification — dose limits — Optimisation (ALARA)

e Working in controlled area :

e Realize a dosimetric estimation
e ALARA monitoring if necessary
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Principles and means of radiation protection

e Risks in controlled area

e Justification - Dose limits - Alara

e Signaling in controlled area

e Means of protection in controlled area
e Dosimeter
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Warning signs - Tihange

Presence of ionizing
radiations

Ionizing radiation
> 20 pSv/h

~rnne lneal raiino
MULED i\w.'\,,d* I'\)kl\lﬂ.,

1000 uSv/h

RP/ALARA/015

CONTROLATOM
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Hot spot

If the dose rate upon contact > 1 mSv/h

Don't stay close to the hot spot

R Culture de Streté v03-20140101

CONTROLATOM
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Indications on doors in controlled area

Ambient
dose rate

Hot spot
localisation

Fire door =
CLOSED !

Earing
protection

CONTROLATOM
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Entry and exit in controlled area

ZONE
CDHTI'HJI.EE CONTROLEE mmmg
ACCES DU | CCES
PERSONNEL RIEL lmum;

LIMITE DE TONE LIMITE DE TONE f LIMITE DE 70NE
‘. CONTROLEE CONTROLEE ‘ CONTROLEE
& SORTI 50&1‘15 .‘
/ PERSONM — MA‘I’ERIEL /7

[ Acapemy o] NTROLATO M




Electrabel

GOF S\

Mobile equipment

CONTAMINATION SURFACIQUE TRANSFERABLE

Emballage

Bqg/cm?

Contenu

AMBIANCE / CONTACT

uSv/h

T

IRRADIATION
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GOF S\vCZ

Entry to worksite with risk of contamination

- bench

- mark up

- stock of overshoes
- dustbins

B Culture de Siireté v03-20140101

CONTROLATOM
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GOF S\vCZ

Bench in controlled area

New situation:
e Dustbins in work area

e Feet and hands detector
(SRP evaluation)

e Only one acces
e Site messages board
is VISIBLE

bemmm e Banc de zone

Fammeay de consignes CompalarM-F | Servamte aves MEPI

e New bench in controlled area with :

v Instructions on how to pass it
v" Could contain the overshoes, site message board and mark up (red and

white)

CONTROLATOM
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GOF S\vCZ

Entry to clean area

No contamination

Potential contamination

- bench
- mark up

- stock of overshoes

- dustbins




Electrabel

GOF S\vCZ

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

VINCOTTE
CADEMY

CONTROLATOM
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GOF S\vCZ

Bench in controlled area : the proper way

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

Culture de Sdreté v03-20140101
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GOF S\vCZ

DOI‘I't forQEt ! Ionizing radiations
Signaling :

lor
e Color codes High intensity of

e green : < 20 uSv/h ionizi;gorac;ia;::‘ons
p T

o yellow: 20 — 200 pSh/h Very high intensity of

e orange: 200 — 1000 |JSV/h ionizing radiations

> 1000 pSv/h

e red: > 1000 pSv/h
e Entry and exit for persons and equipment

e How identify the labelling
e Compliance with the bench in controlled area

Culture de Sdreté v03-20140101

VINCOTTE
ACADEMY

BTN CONTROLATOM
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GOF S\

Principles and means of radiation protection

e Risks in controlled area

e Justification - Dose limits - Alara

e Signaling in controlled area

e Means of protection in controlled area
e Dosimeter




Electrabel

GOF S\CZ

v Elimination of the source — of the danger

v" Collective protection

v" Individual protection

v' Evaluation of the exposure

v' Management of the effects




Electrabel

GOF S\

Risks ?

Irradiation
be in presence
of radiation

Contamination
be in contact with
radioactive matter




Electrabel

Gane

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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GOF S\

Source “elimination”— danger elimination

Elimination
of contamination
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GOF S\CZ

Contamination — collective protection : cyclairs

Outside the work site : cyclair

CONTROLATOM
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GOF S\CZ

Contamination — collective protection : cyclairs

e Cyclair depends on contamination
Iodine - aerosols — iodine and aerosols
e Under the responsibilty of the SRP officer
e Filters choice
e Control of the efficiency when operating
e Under the responsibilty of the general services
o Assembly and desassembly of cyclairs
e Changing the filters

It is forbbiden to put in operation an unscealed cyclair :
proof of the presence and efficiency of the filter




Electrabel

GOF S\CZ

Contamination — collective protection : cyclairs

Filtering box

Ventilator

CONTROLATOM



Protecti i trolled
Electrabel rotection means in controlled area

GOF S\vCZ
———

Contamination — collective protection : cyclairs

Culture de Sdreté v03-20140101

CONTROLATOM
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Contamination — individual protection

Internal contamination by ingestion

VOB



http://www.warningsignsdirect.co.uk/-c-517_570.html

Electrabel

GOF S\vCZ

LETOP DES INTOLERABLES

sur le site de Tihange

BOIRE OU

MANGER EN
ZONE
CONTROLEE |

Electrabel

GOFE SvCcx

VINCOTTE
ACADEMY

BTN CONTROLATOM



Protection means in controlled area
Electrabel

GOF S\vCZ

Contamination — individual protection

Internal contamination by cutaneous transfert :

Do not enter in controlled area with open wounds

Protective clothes : correct dress in controlled
area or specific equipment

Culture de Sireté v03-20140101

CONTROLATOM



Protecti i trolled
E|ectrabe| rotection means in controlled area

GOF S\

Contamination — individual protection

Specific gloves

Where to find ? In stores of each unit !

Culture de S(reté v03-20140101

CONTROLATOM
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GOF S\vCZ

Contamination — indivual protection : mask

internal contamination by inhalation
=» wear a mask or ‘helm’

Be careful : those equipment should be packed and

have protective cap

CONTROLATOM
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GOF S\CZ

Contamination — individual protection : mask

cartridge P3 / dust

Filter for particles of toxic agents (carcinogen, radloactlve bacteria,
virus, enzimes)

Unpack from its plactic bag
Screw correctly on the mask

Verify the airtightness

CONTROLATOM
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GOF S\vCZ

Contamination — individual protection : mask

Filter Reaktor/St

Filter for particles (P3) + iodine (orange band)

Take out the cap
Screw correctly on the mask

Verify the airtightness

Culture de Sdreté v03-20140101
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GOF S\CZ

Contamination — individual protection : ‘helm’

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

Advantages :
+ mechanical resistance =
+ Visibility Disadvantage :
+ Comfort - adduction by pipe

CONTROLATOM
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GOF S\vCZ

Contamination — individual protection : mask + gas cylinder

Respiratory device PSS 100

Training is needed

CONTROLATOM
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GOF S\CZ

Contamination — individual protection : body

Specific overalls

CONTROLATOM
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GOF S\CZ

Contamination — individual protection : body - Flexothane

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

Usage :
+ protection against liquid spatters

Advantages : Disadvantages :
+ Durable - not useful for aerosols
+ light - not hermetic for neck and ankles
+ Hood

VINC-OTTE AIB’ VINCOTTE
CADEMY

¢
CONTROLATOM
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GOF S\

Contamination — individual protection : body - Mururoa

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

Usage :
+ contaminated atmosphere

Advantages :
+ full protection
+ Double back fastening

+ fireproof

+ protection factor

+ mechanical resistance Disadvantages :
+ light - bulky

- air adduction
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GOF S\vCZ

Irradiation — protection means

Shielding

l....

&

CONTROLATOM
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GOF S\CZ

Irradiation — protection means

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

L4
......
- £ 2

.
L2
‘e

S Focusing

Choice of means and equipment
Meticulous preparation
Repetition

CONTROLATOM
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GOF S\

Irradiation — protection means

Dose =~ 1/d?

Distance Dose rate Dose (USV)
(m) (HSv/h) 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

CONTROLATOM
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GOF S\CZ

Irradiation — protection means

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)

c Dose rate . Dose rate
1/2 — ) 1/10 — 10
At nuclear power plant : HVT lead = 13 mm

TVT lead = 5 cm
TVT concrete = 20 cm

CONTROLATOM
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GOF S\CZ

Irradiation — protection means
Exercise:

We work on a valve containing a contamination of
1 GBqg (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 = ??

- T'work during 10 min : dose = ??




Electrabel

GOF S\




Electrabel

GOF S\




Electrabel

GOF S\
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Electrabel

GOF S\CZ

Don’t forget !

e Compliance with SRP instructions

e protection means

e Contamination risks :

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

e Time

e Distance

e Shielding

VINCOTTE
| AcADeEmY [id °M



Electrabel

GOF S\

Principles and means of radiation protection

e Risks in controlled area

e Justification - Dose limits - Alara

e Signaling in controlled area

e Means of protection in controlled area
e Dosimeter




Electrabel

GOF S\vCZ

Measurement of irradiation dose

1ssive dosimeter : film badge (>2012 : OSL)

Active dosimeter / electronic

Culture de Sdreté v03-20140101

CONTROLATOM
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GOF S\CZ

Measurement of irradiation dose : Passive dosimeter
OSL 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

VINC-OTTE AIB’ VINCOTTE
CADEMY

I
CONTROLATOM
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GOF S\CZ

Measurement of irradiation dose : Passive dosimeter - OSL

Dosimetre OSL

- - Visible
light

V2 LL/1//1/ 17777

CONTROLATOM



Electrabel

GOF S\CZ

Measurement of irradiation dose : Passive dosimeter - neutron

Neutron dosimeter

Who ? Every worker who enter in the
nuclear reactor building in operation, for
used fuel transfer or in some rooms with

SLiF (sensitive to n) 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 ?

’LiF At the SRP office in the controlled

(not sensitive to n)
darea

[ X

a
CADEMY AT

CONTROLATOM
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GOF S\CZ

Measurement of irradiation dose : Active dosimeter

Electronic 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

v'Nc-OTTE AIB’ VINCOTTE
CADEMY

¢
CONTROLATOM
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GOF S\CZ

Measurement of irradiation dose : Active dosimeter

If the alarms sounds
- your activity (Secure your activity)
- (going to “green area”)
- Call a officer

- for the instructions and follow them.

CONTROLATOM
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GOF S\CZ

Measurement of irradiation dose : Active dosimeter

Two types of alarm:

If alarm : If alarm :

- 3 short bips/s ﬁ/!,. - 3 long bips/s @L

- The message - The 2 messages ' '

' ' flashes and ' ' 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

_70'VI
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GOF S\

Don’t forget !
e Where to aks for a dosimeter ?
e At the acces building
e Who?
o All professionally exposed persons
e Where is worn ?
e On the chest
e When ?
e Always in controlled area

e Where to stock ?
e In the racks at the entrance of site (passive dosimeter)

e Never leave the nuclear power plant with your dosimeter !

VINCOTTE
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GOF S\CZ

Don’t forget !

e 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 !!




Electrabel

GOF S\vCZ

CONTROLATOM
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GOF S\CZ

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

SUMMARY - TO RETAIN




Electrabel

GOF S\vCZ

1. If I receive doses, am I radioactive ?

CONTROLATOM
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GOF S\CZ

1. If I received doses, am I radioactive ?

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

e Contamination radiates
e Irradiation can not contaminate




Electrabel

GOF S\CZ

2. The three basic principles of radiation protection are :

e Irradiation, contamination, dose ?
o Justification, doses limitation, ALARA ?
e Time, distance, shielding ?




Electrabel

GOF S\CZ

2. The three basic principles of radiation protection are :

e Irradiation, contamination, dose ?
o Justification, doses limitation, ALARA
e Time, distance, shielding ?




Electrabel

GOF S\CZ

3. ALARA principle =

e Dose=0"7?
e Dose correctly justified ?
e As low as reasonably achievable




Electrabel

GOF S\CZ

3. ALARA principle =

e Dose=0"7?
e Dose correctly justified ?
o As low as reasonably achievable




Electrabel

GOF S\vCZ

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

e < 20 puSv/h?

e > 20 uSv/h ?

e > 200 pSv/h ?

e > 1000 pSv/h ?




Electrabel

Questions
GOF S\

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

Ionizing radiations
< 20 pSv/h

High intensity of ionizing
radiations > 200 pSv/h

Very high intensity of
ionizing radiations > 1000
HSv/h

Culture de Sdreté v03-20140101




Electrabel

GOF S\CZ

5. The three means of protection against irradiation are :

e Distance, time, shielding
e Distance, dosimeter, shielding
e Distance, dosimeter, time




Electrabel

GOF S\CZ

5. The three means of protection against irradiation are :

e Distance, time, shielding
e Distance, dosimeter, shielding
e Distance, dosimeter, time

CONTROLATOM




Electrabel

GOF S\CZ

6. The individual means of protection are :

e Chosen by the worker ?

e Recommended by the CdT ?

e Randomly selected in the racks ?

e Made mandatory by the SRP instructions ?




Electrabel

GOF S\vCZ

6. The individual means of protection are :

e Chosen by the worker ?

e Recommended by the CdT ?

e Randomly selected in the racks ?

e Made mandatory by the SRP instructions




Electrabel

GOF S\CZ

6. The individual means of protection are :

N° de DDC : Chantier :
Electrabel EQUIPEMENT : Chargé de travaux EBL Nom : Trig : Tél./Bip :
GCDOE S\wCZ BATIMENT : LOCAL : Chargé de travaux EEX Nom : Trig : Tél./Bip :
e DATE :Du au AGENT SRP Nom : Trig : SRP :
Travail a risque élevé : O /N Si oui, MOt I......oiveiii it eeaanen

Mesures d'irradiation
Risques identifiés :

. DA ADADADADATADADALDA

Consignes pour intervention :

Mesures de contamination et de sécurité avant ouverture

contamination contamination sécurité
Date surfacique atmosphérique (% LIE H,,% 02,
(Bg/cm?) (Bg/m?®) T° WBGT...)

Point d'arrét : Levé par: VISA: Date:

Mesures de contamination et de sécurité aprés ouverture

contamination contamination sécurité
Date surfacique atmosphérique (% LIE H,% 02,
(Bq/cm?) (Bq/m?) TOWBGT.) | eoeceoceaceenueneeaeeeeeoasonsesncasneenesnnsesscansesncsnsnacnnns

[ X
&

................................................................................................ | CONTROLATOM




Electrabel

GOF S\CZ

7. In case of alarm on my electronic dosimeter :

e ] stop my activity and secure my work place

e [ leave my work place and I go to the green area
e I call a SRP officer

e I wait for a SRP officer and follow his instructions
o All four responses are corrects




Electrabel

GOF S\CZ

7. In case of alarm on my electronic dosimeter :

e ] stop my activity and secure my work place

e [ leave my work place and I go to the green area
e I call a SRP officer

e I wait for a SRP officer and follow his instructions
o All four responses are corrects




Electrabel

GOF S\CZ

Awareness on safety culture, security,
radiation protection and environment.
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GOF S\CZ

Entry and exit in controlled area

e Enter in a controlled area
e Personal entrance

e Intervention in controlled area
o Material exit

e Personal exit

e Decontamination




Electrabel

GOF S\CZ

Material entrance

ZONE
CONTROLEE
ACCES
MATERIEL

= Warn a SRP officer

= NoO unnecessary equipment

= Remove the packaging




Electrabel

GOF S\CZ

Material entrance : To remember !| ZONE CONTROLEE

ZONE A DEFENDRE CONTRE

Less risks !

Less wastes !

CONTROLATOM
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GOF S\CZ

Material entrance : To remember!

o FME: transparent plastic is forbidden

e Exceptions: Packaging of filters P3 BUT there must be
the FME sticker !




Electrabel Persons entrance

GOF S\vCZ

Persons entrance

Don't try to introduce
equipment by the changing

rooms.

Only keys, dosimeters, badge
and document are allowed.

Culture de Sdreté v03-20140101

502
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GOF S\CZ

Entry and exit in controlled area

e Enter in a controlled area

e Personal entrance

e Intervention in controlled area
o Material exit

e Personal exit

e Decontamination




Electrabel

GOF S\CZ

Why we should follow the entry and exit instructions:
e To limit the contamination risks.

Who?

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

When?
e During each entry and exit

v'NC_OTTE AIB’ VINCOTTE
ACADEMY

e
BTN CONTROLATOM
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GOF S\CZ

Controlled area organization

Cold changing room

= No Controlled area

contamination

MDA
DM\ 2
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GOF S\CZ

Cold changing room

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

Once your locker is no more used, bring back the key
to the access building.




Electrabel

GOF S\vCZ

Hot changing room access

Entrance in controlled area
is done only on
underwear.

Avoid wearing unncessary
accessories (watch,
jewel, etc...)

Tenue pour I'accés
au vestiaire chaud :

L’accés au vestiaire chaud se fait
exclusivement en sous - vétements.,

o Electrals
Y e emlP/INSTR/298 actratel



Electrabel

GOF S\vCZ

Hot changing room access

To bring :

- Security glasses

- Personal passive dosimeter

- Acces badge

- Electronic dosimeter (In the racks at the entrance
of controlled area)

VINCOTTE
CADEMY

CONTROLATOM
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GOF S\CZ

Hot changing room access

e Insert your electroni Ry

dosimeter
e Present your access badge
e Enter your “job"cod |

or your “work site” code

If problems, call dosimetry
service

Toute utilisa

n d'un autre numéro que ceux mentionnés ci-dessous

devra faire |'objet d'une autorisation préalable de la SRP (via DDC...)

N Autorisations "Métier" Limite journaliére (pSv)
3001 __[Operations - Exploitation ]
3002 |Operations - chimia Pl
3003 |Operations - Dachets 20
3004 |Operations - Support 20
3005 |Operations - GAP Revisions 2
3006 |Operations - Formation 20
3007 |Maintenance - Gestion des révisions - 0GRP 20
3008 |Maintenance - Housekeeping - OHK 2
3009 |Maintenance Mécanique -0MG 20
3010 |Maintenance Mécanique - OMDP 20
3011 |Maintenance Mécanique - OMT 20
3012 |Maintenance Mécanigus -0MSE, OMSP, OMSM 20
3013 [Maintenance Robinztterie -0V 20
3014 |Maintenance Robinstterie -0VE, 0VI 20
3015 |Maintenance Robinetterie -0VAS, 0VAI 20
3016 |Maintenance Robinstterie -0VAP, 0VAR 20
3017 |Maintenance E&I- 0EE, DED 20
3018 |Maintenance E&I- 0EL b1
3019 |Maintenance E&I-0IT, IR 20
3020 |Maintenance E&I-0IC, OIP 20
3021 |Maintenance - Mecanique Tranche b1
3022 |Maintenance - Electricite Tranche b1
3023 |Maintenance - Instrumentation Tranche b1
3024 |Enginesring b1
3025 |CARE SRR b1
3026 |CARE Environnement b1
3027 RE strete nucleaire b1
3028 |FUEL b1l
3020 [P 0
3030 |Cadres et Diraction i
3031 |TC-Communication -Informatique -0 0P 10
3032___|zones surveillees (hors zone) 5
3051 |visites Y
3052 |Bely Lo
3053 |Laverie 10
3054 |Nettoyage 2
3055 |Atelier de décontamination 2
B




Electrabel
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Controlled area organization

Cold changing room

= No Controlled area

contamination

MDA
DM\ 2
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GOF S\vCZ

Dressing in hot changing room:
e Helmet
e Cap*
e White cotton overalls
e Tee-shirt *
e Shoes
e Socks
e Cotton gloves
e Safety glasses

(* facultative)

CONTROLATOM



Electrabel Persons entrance

GOF S\vCZ

Video illustration
Hot changing room access + Dressing

Culture de Sdreté v03-20140101
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GOF S\CZ

Entry and exit in controlled area

e Enter in a controlled area

e Personal entrance

o Intervention in controlled area
o Material exit

e Personal exit

e Decontamination




Electrabel

GOF S\CZ

Local site opening

Demobilization

CONTROLATOM
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GOF S\CZ

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

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

e The security cards were developed with similar aim, for all
activity without DDC or with generic DDC.




Electrabel Local site opening

GOF S\vCZ

Work

1. With DDC

Local site openin

wone ]
<3 T

il reps | Oral

Erescvous sur I bon repies
Toncsanned 2
Comsignes o Installation de [ DT

Lt Chatiars wossines 0 ap@ortent pas de fsques.
suppitmenta: 7

L dchataudages sam récopmioneds ¥

e pp—
Stockage ast préve

List anging ot accedsoine: S Mvags somt an
andre e contrle 7

Lt rEaquues i chects ot (e e St
pravigin 3

Lk pahcas chaides sont protbgbes

olojojlo|o|oo| oMol s
ojo|ojo|ojojo| odo)| §
olojojo|o|ooflogo

Lt Bepsparments ssllants sant protégés 7

Vi Dare om Pranom Vs

p—— o pamea e comsignes et Glacd & Famirds &
L chmterac bkt [0 O o [CEieaess [ooo
Tax e prasiabi s

correctes (T°, Oy .| Oooo

ST vous Gves renomas NOK 8 nr 065 GuesDons. ConTSies Vet Thed oy
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2. Without DDC ou with

generic DDC

« Security cards »

Carte SECURITE

Metier Chimie

ttj Daad ok pasliaaseat deTrassl, il

BUE
Tk morn Do | Herr. 1w ey v e
Dhiecnil Ll L Eoaipeits | TR 'y i e e, e
o ey - e b Tr i rm @ oy
I Rodabin e | dalie T i e e B Pl

Tr s e det e [ e dherdy e m Alraerde an el

o L AR B e L e D e T 8 ki

ol i e -

CONTROLATOM
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GOF S\CZ

Works with DDC = local site opening

When ? Before starting
Where ? Always on intervention area = |ocal

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.

GDI/GPI1/004

_70'VI



Electrabel Local site opening

GOF S\vCZ

Works with DDC = local site opening

Culture de Surete v03-20140101

CONTROLATOM




Electrabel Local site opening

GOF S\

To check one security before intervention

Check the consignation effects — Included in local site opening
documents

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

Culture de Surete v03-20140101
CONTROLATOM



EIectrane OUVERTURE DE CHANTIER EN LOCAL

> S\SCZ

Electrabel
N°DDC : EBL : Nom chargé de travaux

GUOF S\WVCZ EEX: EEX : Nom chargé de travaux
S Ok OK NOK

FJE recu: |Gra| [ | Formalisé | [ |

Repere fonctionnel :

Environnement de chantier
DDC oK  NOK MA : — OK NOK NA
—_— Risques résiduels

Etes-vous sur le bon repére 0O o o Moyens de secours accessibles et disponibles 0O o o
fonctionnel 7 (tal, douche, extincteur, ..) 7

Consignes d'installation de la DDC Lesissues de secours sont connues et libres 7 O O O
Les consignes d'installation sont

O
O
O

Les conditions de travail sont acceptables (T, 0O o0
&clairage) 7

O

adaptées

Les chantiers veisins n’apportent pas de risques
supplémentaires ?

Les échafaudages sont réceptionnés ?

Les produits dangereux sont étiquetés ?
Stockage est prévu ?

Les engins et accessoires de levage sont en
ordre de contréle ?

- = ADSE il nsi Ui €
FI I I - I n Co rrectl th e Consignes d'exécution de la DDC
Les consignes d'exécution sont

adaptées ?

Les risques de chute et trébuchement sont
protégés ¥

OOl oo O O
OO oo O O
OO oo O O

Les piéces chaudes sont protegées ?

-
Les moyens de prévention définis
WI r sont mis en place ¥

Les moyens FME nécessaires sont en . . -
. I q Les éguipements saillants sont protégés ?
place ou disponibles ? 0 o o 14l f =

OO o o|o|o o
OO o o|o|o o
OO o o) oOo|@; o

- L}
Slte o pe n I ng RAPPEL : en cas de PIU (mise & F abri ou évacuation) : mettre le chantier en sécurité puis évacuer

Signatures des intervenants pour prise de connaissance des consignes

Date Nem Prénem Visa Date Nem Prénem Visa

Travaux a risques élevés suivant procédure PREV/INSTR/301 {Consigne 0101 cochée dans la DDC) | oul / NON

Pour les travaux a risques élevés (chargé de travail EBL avee agent SRP)

OK  NOK NA OK  NOK NA

- - Le panneau de consignes est placé al'entrée du
Le chantier est balisé .
o o o chantier et validé par CARE SRP 0 0 0O

Les mesures préalables sont
correctes (T% O, ...} o oo

Si vous avez répondu NOK & une des questions, contactez votre chef d’équipe ou le responsable EBL
Mesures complémentaires priges :

Visite guetidienne du Chargé de travaux Electrabel pour les travaux 4 risgues élevés

Date | Trig Commentaires Visa Date Trig Commentaires Visa




Electrabel

Date:

N°DDC : EBL : Nom chargé de travaux
GCOF S\C= EEX: EEX: Nom chargé de travaux
OK OK NOK
PJBrecu: | Oral [ ] | Formalise | [] []
Repérefonctionnel:
DDC OK NOK WA

Etes-voussurle bonrepére
fonctionnel ?

Consignes d’installation de la DDC

Les consignes d’installation sont
adaptées

Le circuit est dépressurise et vide (les
vannes de drain et d’évent sont ouvertes,
manométre a 0, ...} ?

La ligne et/ou I'équipement est froid ?

Cellule électrique 6 kV, 380 V, ...
consignée ?
Absence de tension auxiliaire

[]
[]
[]

/Environnement de chantier

Risques résiduels

OK NOK NA

Moyens de secours accessibles et disponibles
(tél, douche, extincteur, ...} ?

Les issues de secours sont connues et libres ?

Les conditions de travail sont acceptables (T°,
éclairage) ?

supplémentaires ?

Les chantiers voisins n"apportentpas derisques

Les échafaudages sont réceptionnés ?

CUTT O,

oetdune PREV] TOa_ == DT0T coches dors = 0DC] T

£ sge ot i,

chorgé o2 rovei EBL

ooao

55 o

ooao

Consignes d’exécution de la DDC

Les consignes d'exécution sont
adaptées?

Les moyens de prévention définis
sontmisen place ?

Les moyens FME nécessaires sonten
place oudisponibles?

OO0 OO0 O O
OO0 OO0 O O
OO0 00 O O

e Gy Chas? e tovaus Fiectisbel povr leg travour

Commentsires Vin

T [ Commantares

T
| E—
Ny |

Les produits dangereux sont étiquetés ?
Stockage est prévu ?

Les engins et accessoires de levage sonten
ordre de contréle ?

Les risques de chute et trébuchement sont
protégés ?

Les piéces chaudes sont protégées?

N

1 1 6 I 0
1 1 6 I 0
1 1 6 I 0

\L{Séquipements saillants sont protégés ?
\

—

Signatures des intervenants pour prise de connaissance des consignes

Date

Nom

Prénom

Visa Date Nom

Prénom

Visa




Electrabel

GOF S\CZ

Travaux a risques élevés suivant procédure PREV/INSTR/301 (Consigne 0101 cochée dans |la DDC) | ouUl / NON

ANNEXE 15 : OUVERTURE [§F CHANTIER

i Pour les travaux a risques élevés (chargé de travail EBL avec agent SRP)

epire forflionnel OK  NOK NA OK  NOK NA
Enflonnement de ch T . T .
: Le panneau de consignes est placé a I'entrée du
Le chantier est balisé ) .
oc-c D D D chantier etvalidé par CARE SRP D D D
HEE Les mesures préalables sont O O O
ooo correctes (T°, O, ...}
o a
= Sivous avez répondu NOKa une des questions, contactez votre chef d’équipe ou le responsable EBL
HEH Mesures complémentaires prises:
o oo
o oo
Oooao

Visite quotidienne du Chargeé de travaux Electrabel pour les travaux a risques élevés

Date | Trig Commentaires Visa Date Trig Commentaires Visa

[ X

v

a

CONTROLATOM



Electrabel

GOF S\CZ

Case of high risk works (reminder) :

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

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

participants (+ signatures !),

e The CdT marks up the work site,

e 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.

[ X

PREV/INSTR/301 -

o
vincorre | AN,

rrrrr
CONTROLATOM




Electra

GOF S
ockageestpréw? e
] N e !
s et accessoires de levage sont f e
ntrole ? W L
ute et trébuch
|
: ou disponibles ?
: : en cas de PIU
4
A
| Zisii2elt
| |££4
3
= N 8
i udm est balisé By
Les mesures préalables sont
R 0, 0.0
us avez répondu NOK & une des questions, contactez ipe ou le responsable
Date | Trig | Commentaires Visa
' W Y
a
B AN 212 "
y AIB’ vlm,‘ottE
w 3 CONTROLATOM




Zrabel

EEX : Nom charge de travaux

A Sz OUVERTURE DE CHANTIER EN LOCAL
Electrabel e T = we

: oK o
~Electrabel PERMIS DE TRAVAIL DDC Repére fonctionnel : P C
BECT / Tihange 2 / 2EM 1550469 p : 5
GioF 3wz
de ¢l r o
MA
POSTE TECHNIQUE: PCT2-AGH-C567
ANTI- : NNES H2 CIRC.8 " T
ZONE DE TRI: §"§§§§zv s Etes vous sur le bon repére ﬂ 0O 0O Moyens de secours accessibles et disponibles B
LOCALISATION: LOCAL: Sonchioanal (1], douche, extincteur, ..) ? 0o
Description: b 1a Doite n racoor T Cansignes d'inctallation de Is BOT Les issues de secours sont connues stlibres . [@] (][] |
: Les consignes d'installation sont i . DT
adaptées E D O Les conditions de travail sont acceptables [T°, E D |:|
" - eclairage) 7
Effets de la consignation )
Le circult est dépressurisé et vide fles = e '
vonnes de drain et d'évent sont euvertes, E] O 0O ls-:s ;]h_am"!“_"""_:'m n‘appartent pas de risques O 0O E‘
monométre & 0, .. ) 7 pplémentaires
Lu ligne et/ou Féguipement est froid 7 Iﬂa E] D Les échafaudages sont réceptionnés 7 |:| D m
; Les produits dangerews sont étiquetés ?
Cell &KV, 38OV, ..
‘:ﬂi’”:f:'::"q" 2 O 0O "/ Stockage st prévu 7 B OO0
Absence de tension osusifiaire D D m Les engins et accessoires de levage sont en D D E
Consignes d'esdeution de lz DDC ordre de contréle 7
PARTHENAI TR e N Les consignes d'exécution sont Les risques de chute et trébuchement sent
Int.Resp.de travail adaptées ? @ D 0 protégés ? O ] E
Les moyens de prévention définis @ D El .
. I . " Les pidrces chaudes sont protégées 7 O O K
PR R e | sont mis en place 7 -

; 'm'sidn L REMACLE 01.07.2011 | Les moyens FME nécessalres sont en Ooo@ Les & il |
AGREE (5] PMEUX mg%i: I | place pu dispanibles 7 s equipements saillants sont protégés ? g] O O
;t:.v[EW g gglgg e i RAPPEL : en cas de PIU (mise & 'abri ou évacuation) : mettre le chantier en sécurité puis évacuer
SECURE C PINTE 05.07.2011 | i ants o e )

REQUALIF | Date [ Nom Prénom Visy ;| Date Nom Prénom Visa
: Y I T SRR ' m’f; —
s s )
CI20 Circuit Vi pres x
. F |
...... 0 i |
Travaux & risques || | ] | l

09-3INC 0931 Risques liés i une zone ATEX Ilav:u: # risques élevés suivant procédure PREV/INSTR/301 [Consigne 0101 cochée dans la DDC) fml / NON 3
11---FME 1102 Niveau FME standard

14-ROC 1401 - OK_NOK Na | [0k WOk ma
. Le panneau de consignes est placé i 'entrée du
; : . Le chantier est balisé
14-1RCH 1411 Compléter le check list replis chantier r D U chantier el validé par CARE SRP E} =) D

Les mesures préalables sont JE. O 0O

15-—-MPI 1501 Moyens de prot.individuels requis
correctes (T, 0y, ..

99MYSELF 100 Voir short text ou long text
voir agent RP

X i vous aver répondu NOK & une des questions, contacter votre chef d'équipe ou le responsable FBL
Mesures complémentaires prises :

5001634728 réfection de la fuite an rmccord sité e
Paste Technigue: PCT2-AGH-C567
CLAPET ANTI-RET S/BONBONNES H2 CIRC.B = fenned T T T = ;]

Commentaires Visa Date Trig Commentaires Visa

Imprimé par: CHRISTIAN PINTE Date: 05.07.2011 07:54:10 Page: 1/3

12
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Electrabel

GOF S\vCZ

Work

1. With DDC 2. Without DDC or
with generic DDC

Opening local work site

« Security cards»

I

[FEree Torar [ ] [Fermae [ LT 1T [T
— — Eovirennement de chantier F—
Bisgues résiduels —
T -+ Nadd Foh aslpordasail e sl wil
Frw vous sur ia ban v v 3 ecours accessibies w1 + i e
e ER=N=1 N = == L—"
Consignes & Installation de Ia DOC [reyrr—yry [T BUE
e e s [ = =] e =R == i oo o [ Al e el ]
i
i ot e et o e = E Dhaci i Ecupem
e e et e ot e, 01 O O e eemmsenmmpmdsEass O O O [+ o g - g el
O s L e B e Bl L echataudages som récapmioneds T 0O oo 3 i i ] i
Lo produits damgeres sont Stiquetés 7

ot e o s OO O | v Ooao ﬁ
A die temion susToine o o | Lisk orugin ol ctengine S0 Mvags soel an O oo Fr 2o fir ety [ e s
Comsignes & exéaition de1a DOE 3e controle 7 ] .
Lz consignes &' exdcution somt Lt rEaquues i chects ot (e e St - L O BB L

" O oo z o oo —
) arosige R
e 3
e e e o o ] ] [ | [ s sapamants satiants sont proteges 7 O O o Py :
BAPPEL’ en cas de PIU (mise 3 Fabri ou évacuation) : mettre le chantier &n sécurité puls évacuer 910 IS N Y 5 G O N N e .
T T Py
Dare o Pranom = e o e v

pT—— e P G conaipes et P 3 Famirde 82
L chmterac bkt [0 O o [CEieaess [ooo

Tox masres preTE o
corructes 7 G ] oo

ST vous Gves renomas NOK 8 nr 065 GuesDons. ConTSies Vet Thed = oy
Y S S

a

CONTROLATOM
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GOF S\CZ

Works without DDC or with generic DDC
= Security cards

Security cards
> Help for continuous alertness / vigilance
> Quick reference
> Key questions + attitude we should adapt
> / cards « job» + 1 card « field visite »

- Job SRP - Job Operation

- Job Test - Job Maintenance
- Job Fuel - Job Waste

- Job Chemistry - Field visite

PREV/INSTR/299

_70'VI



Electrabel

GOF S\CZ

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 you should
know its content.




Electrabel

GOF S\CZ

Opening the work site (local)

Check out work site

CONTROLATOM



Electrabel

GOF S\CZ

Respect the instructions of the messages board

N° de DDC : Chantier :
Electrabel [eauiremenT: Chargé de travau EBL__ | Nom : Trig - Tél/Bip ;
GOF S\eCZ BATIMENT : LOCAL : Chargé de travaux EEX Nom : Trig : Tél/Bip :
e DATE :Du au AGENT SRP Nom : Trig : SRP :
Travail a risque élevé: O /N si oui, MOLIf i ..o e ee e

Mesures d'irradiation
Risques identifiés :

Au poste de travail

Date (Svih) DDAD&DADDADDADD

Consignes pour intervention :

Mesures de contamination et de sécurité avant ouverture

contamination contamination sécurité
Date surfacique atmosphérique (R LIEH, % 02, [ e s e Vaorers; luialatenscs diatya s are) o s alatotay o eTats s I Talare (shys s R AL s asal ot olala)ueyayore Lt s WinlSIo s ra: < afa)a 8tasa) Lo ayS o aYa)oa ks S LAl are alals
(Bg/cm?) (Bg/m?) T° WBGT...)

Point d'arrét : Leve par: VISA: Date:

Mesures de contamination et de sécurité aprés ouverture

contamination contamination sécurité
Date surfacique atmosphérique (% LIE H,,% 02,
(Bg/cm?) (Bg/m?) TOWBGT..) | seseececaeeuenenneneeesoennsoseesnesocsssonnssnsnssosscssssonnonns

................................................................................................ JLATOM
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GOF S\CZ

Do not forget to place a correct mark-up.

- Storage prohibited
- Work site

- Storage authorized
- Danger

VINCOTTE
| AcADeEmY [id °M
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GOF S\CZ

Work site opening

demobilization

CONTROLATOM
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GOF S\CZ

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




Electrabel Demobilization

GOF S\vCZ

Put the installation and its
environment in accordance with the
defined operating standards.

Culture de Sdreté v03-20140101
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GOF S\CZ

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.




Electrabel

Repli en Ordre Commentaires
aF NOE* H&

Le chantier a-t-il &€ contrdlé parunagant SRP isi demande par
les consignes F!F‘afle!meeclu -:_hamlerl ? Sinon. oo er lagentsae.

e 38 E CdT or CdT EBL

- Outils g o o
A-t-on evacué le matériel et Moutillage 7 O [
Le matériel et I'autillage sont-ils décontaminés et ramis en éat 7| [ O |
Le chantizr est-il décontaming * O O O Sinon er
I:e c!mantlerest_—ll|1etto-(e-lr-letto\-agef|n;lIocalet O O 0 sins ynicles 5 de I fin de chontier
aguipements) ¥
Repérage (&tiquettes, labelling, -} remis en conformite ? O O O
Réfection des peintures dégradées durant l'intervention réalisés 0 0O 0O
ou planifi¢e ¥ {Local et Squipsments)
Signalétique relative au chantier (balisage, affiches, "cane de O O - -
défaut’) retire ? a l a IOI l O
Les caffrets électriques sant ils verrouillés ¢ O | I I . | . t-
Déchets evacuss vers les lieux de stockage prevus a cet effet 7 O O Sinor enirles 56 de lo I IZ I
Eshafeudazesdimantss * O O
Pénétrations coupe-feu correctemeant refermeas 7 O |
Enginsde manutention en position de garage * O O
Dazlles, caillebotis, garde<corps corractemeant remis en placs ? | O
Calorifuge comectement remis en place ? O | O

Bring back the
DDC

Finscrire an commantaires (soufoommentoire sxisant)

Trigramme. Visa

[ S

Validation Chefde Travaus:

a

INITENA CONTROLATOM

Enzone contrélée, tout repli dechentierdail Strevalidd per 12 S0P (51 VINCOTT

demande parles consignes BP 3 Pentrée du chantier):




Electrabel

GOF S\CZ

The demobilization form + DDC, return to the
person who's issued the DDC.




Electrabel Demobilization

GOF S\vCZ

.

. A : )‘. "’ . :
. - -
. o g

Culture de Sdreté v03-20140101

CONTROLATOM
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GOF S\CZ

Entry and exit in controlled area

e Enter in a controlled area

e Personal entrance

e Intervention in controlled area
e Material exit

e Personal exit

e Decontamination




Electrabel

GOF S\CZ

Equipment = ?

e PMP (SPE) : small personal equipments (see personal exit)
e DHF (HWD) : Homogeneous waste in drums (loose)

e PMD (SEW) : small equipments and various waste

e GMD (BEW) : big equipments and various waste

RP/00/011
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GOF S\CZ

Control of the contamination

e In SRP office near the exit for equipment
e Control of surface and mass contaminations




E|ectrabe| Exit of equipment from controlled area

GOF S\vCZ

Decontamination control

Yes

._l_, Exit from controlled area

Be sure to have someone
9 outside of controlled
Clean : area to take off the equipment

Decontamination

Waste

Culture de Sireté v03-20140101
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GOF S\CZ

Work with risk of contamination : how
to transport material ?

Avoid contamination transfert !

Packaging of materials to
be controlled

Added constraint : if alpha risk : packaging !

Keep the bag with the order form !

RP/00/011



=
EIELtI'ElhE:l : Pour le responsable

Demande de controle et de smivi
de la contamination

CNT X

N? mxxx

Electrabe

GUOF J\C.

Date :

DESTINATION (DE LMOUTILS DFE LA PIECE)

Demandeur : Bip:
DESCRIPTION (pE L"0UTIL DE LA FIECE)

O Eéemploienzone ...

O Feemploi hors zons ..

Local :
Infos supplémentaires — A remplir i Mowtil'on la piéce va i atelier de DECONTAMINATION

A remplir par le DEMANDELR

Fesponsable 4 contacter Ei ‘Q:‘: URGENCE: 1 1
N da WCA {\\\:\
Accord pour demontage eventuel: OUI/ HON Fragii: \".qh_ ,
STOCKACE APRES DECONTAMINATION \ %{\C,\E}Q}
L5 AN \; \-\,f’f
e N W \'\:\H’*\x Vet
Le contrale SRF w HE"SI.IEI‘”:-:.\E\"\ | \M\_ ) W doit étre faif en présence dv demandewr
el —
“E MESURE DE CONTAMIY, \J'—'&J:'Q;\ {k \,.//
E ddd y (contact) (nSvh) | 20 VN
E Sorfacique @ (Bg'cm?®) Tu:;%!'ff.. ............ Mom Sxee : ... O Destination accepiee
E Swurfacique § (Bg/em®) |Tetle: ... ... Monfives: ... ... » O A décontaminer
5| [Massique (B} Totale Prodds -
g I 550 ¥ q)y | lom@el...... L
<] DATE: .. TRIG: ... VISA:
= NOM DE L'AGENT DECONTAMDNA TION:
:E MOYEN(S) UTILISE(S):
E COMPTE REENDU:
a
E Feoxamen ¢venrael de la demands de décontamimation : OUT /WA
.E Dusctsicn fmale prise: VISA du demandsnr porer accord:
~| TEEMINELE: ... [ VISA du responsable;
APRES LA DERNIERE DECONTAMINATION
ddd yicontact) (nSvh)
Surfacique & (Bg/em?) & O Destination acceptée

Surfacique p  (Bg/em®)

0 A déconfaminer

Massiquey  (Bq)

A remplir par SRP

[ X
a

TN CONTROLATOM
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GOF S\vCZ

Decontamination

e Decontamination room

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

e Be careful to contamination transfer !




Electrabel

GOF S\CZ

Entry and exit in controlled area

e Enter in a controlled area

e Personal entrance

e Intervention in controlled area
o Material exit

e Personal exit

e Decontamination




Electrabel

GOF S\CZ

Controlled area organization

Cold changing room

= No Controlled area

contamination

MDA
DM\ 2




Electrabel

GOF S\vCZ

C1 Control (Nardeux)

e Objective : control the contamination of your dress
e Means : beta detectors
e How ? Enter with your full dress (With your gloves)

1 2 A

’
.L | !

* lllllilm

Culture de Slreté v03-20140101 548
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GOF S\vCZ

C1 Control

e Objective : control the contamination of your dress
e Means : beta detectors
e How ? also for your small equipment/object (CBO)

T ——

= SRS
v

L

Y

Culture de Sireté v03-20140101
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GOF S\CZ

C1 control

CONTROLATOM



Electrabel Exit for persons from controlled area

GOF S\vCZ

If clean & Hot changing room = undressing

e Be careful to undressing
e Separate your dress

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

Culture de Sdreté v03-20140101

CONTROLATOM
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GOF S\CZ

Controlled area organization

Cold changing room

= No Controlled area

contamination

MDA
DM\ 2
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GOF S\CZ

C2 control

O

e Between the hot changing room and the cold changing room : IPM
e Means : beta and gamma detectors
e How ? Only with underwear, after you badged

@K

“J

—
oty i s

" ot g . U e
PR

RP

ad

R .
PR

MAINS NUES

- canter preve & o i

CONTROLATOM
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GOF S\CZ

C2 control

e Control of small objects

W

CONTROLATOM
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GOF S\CZ

C2 monitoring

e Control front and back sides
e If clean : clearly indicated

~ AL ) 'f.l',‘ S/ IR/
S S 'p. o" /

PROPRE - Quitter S.V.p.
Reprenez vos objets
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GOF S\CZ

If clean & Cold changing room

e Badge (Electronic dosimeter + passive dosimeter)
e Put back your electronic dosimeter in the rack !!

e (o to the “cold changing room”

e Dressing with your own clothes

e At the end of your work : bring back your keys (Access bundlng)




Electrabel Exit for persons from controlled area

GOF S\vCZ

Video illustration
Exit from controlled area

Culture de Sdreté v03-20140101

CONTROLATOM
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GOF S\CZ

Entry and exit in controlled area

e Enter to a controlled area

e Personal entrance

e Intervention in controlled area
o Material exit

e Personal exit

e Decontamination




Electrabel Decontamination

GOF S\

In case of contamination?

All contaminated person
Should call a SRP officer

Culture de Sareté v03-20140101 RP/INSTR/301
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GOF S\vCZ

In case of contamination ?

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.

Contamination in controlled area is not a normal event !

VINCOTTE
CADEMY

CONTROLATOM
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GOF S\

In the case of contamination?

FORMULAIRE — FICHE DE DECLARATION DE PERSONNE CONTAMIMNEE

Fiche de déclaration de personne contaminée ez

| Date - | 0 | SRP EBL | | Trig: | | Visa - |

| Heure: | (] | SRF EEX | | Firme - Mom - |

1. Identification de I'agent contaminé

Electrabel

Fiche de déclaration de personne contaminée [peee 22

4. Actions SRP : recherche de l'origine de la contamination

Lieu de détection : |:| co |:| C1

[ Mambre de passages au partigue: ...

CZ AUTre |4 peédser e
i a

D MNP portique @ ..

Iom ‘ | Socigte

Prénom ‘ |

2. Localisation - quantification

- décontamination

Lacalisation
Téte
Carps
Mainz
Bras
Jarmbe:s
Pieds

Petit
matériel

El Sandales

OO0 OoOoOdd

Activité mosue &o
awart
décomtamiration | By

Actiaté résidue e
auant irterventi on
CEAT By

Béta

Samm

Samm

Technigue de décontamination Utilisee © ..o

Lécontamination réalizée par : D L'agent seul D Agent SRP

[l cemT

3. Travail realisé par I'agent

[] Permis de travail n® Unité: [ 1 [] 2

PCT -

Equipement : |:| Repére fonctionnel :

|:| Autire 4 peédzer

Tache effectuée 1 4 pédser

Clas. Code (REF): MO 10010018496,00001 - Diate : 2605/10 - MATC Publicher :PCT CSRL - Doc.mére :RP/INSTRA01 1 Z5T100 1001 7210/00/01

|:| Mesures de contamination sur

le lieu de t ravail
Prédser rés dtat

Action(s) correctivels )
prisels] A prédser

Cauze de la contamination :

D Contact avec du matériel contaming
|:| Maon respect du port des aPT A prédiser
[1 Probleme habillage / déshabillage
[ Mon respect des consignes SRP
[] confinement chantier 0 Pratique de travail inodéquate
A prédzer
[] Terue de zone 4peedzer
|:| Défaillance techninque 4 peadzer |:| Autrels) Apeédsar

5. Appel au CBMT - Demande passage anthrope

[l Appel du CMET sur place Gui ? Suivi |

0 Demande de passaqe & l'ontropo on CBMT {au plus tard le jour ouvrable qui suit)

6. Encodage dans base de données

| Date - | | Trig: | | Visa

Clas. Code (Réf): ZHO 10010013496000,01 - Date : 26803,10 - MPTC Publicher :PCT CSEL - Doc.mére :RPHSTRA01 : Z3T1001001 75100000401
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Video illustration
Contamination management
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Persistent contamination = Possibility of a medical
examination with radioisotopes ?

Tihange, 18 e
] T =1 | delafirme e 25 autorisé 3
acceder sur le site de la centrale nucléaire de Tihange, hors zone, bien gqull declenche les balises
d'accés.
Laccés en zone contrélée est suspendu du ..uceeeennen. = |1
A revoir au service MEdICAI I8 v s sen e sesses ns saanns

Centrale Nucléaire de Tihange
Avenue de lindustrie 1

4500 TIHAMNGE

& 085/24.20.02

Fax 085/24.30.09 6‘5
i@ chmt.tihange@electrabel.com

CONTROLATOM
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Are we clean enough ?

Exit from controlled area

Site average in 2013 =1,2%

Culture de S(reté v03-20140101

In operation (2013) T1 T2 T3
Number of passages 34.193 62.843 38.486
% alarm 0,9 1,2 0,7
Overhaul (2013) T1 T3

% alarm 1,6 1,6




Electrabel

GOF S\vCZ

Don’t forget !

e Entrance in controlled area
e Respect of ruls : rigour
e Not superfluous materia

e Before W
o With DDCY

® A--

o After
e Thei

o EXTTOT Controlle
e Material contrg
e Personal detector

U

e In the contamination cd¥e
e Always call SRP
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Awareness on safety culture, security,
radiation protection and environment.

SUMMARY - TO RETAIN
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1. Can I bring equipment with me in controlled area ?

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

o Yes:

e Small objects (badge, dosimeters and documents) through
entrance for the personal

e Equipment through the equipment entrance, I should call a
SRP.

e Don't bring with yourself the unuseful materials.
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2. To go from the cold changing room to the hot changing
room, I should wear :

e My underwears (shorts)

e A long short and a sweat shirt

e My underwears and a pullover if I am cold
e Nothing
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2. To go from the cold changing room to the hot changing
room, I should wear :

e My underwears

e A long short and a sweat shirt

e My underwears and a pullover if I am cold
e Nothing
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3. The dress in controlled area consists in :

CONTROLATOM
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PR Questions

3. The dress in controlled area consists in :

e Helmet

e Cap*

e \White cotton overalls
e Tee-shirt *

e Shoes

e Socks

e Cotton gloves

e Safety glasses

(* optional)
Culture de S(reté v03-20140101
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4. If I respect the local site opening and the messages board,
I do not run any risks ?
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4. If I respect the local site opening and the messages board,
I do not run any risks ?

e FALSE !l

e [ should always have an interrogative attitude and I look
after my own , the security of other colleagues, and
the environment.

&

Attitude in terrogative

CONTROLATOM
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Basis training

Agenda
Day1—-2-3.:
ISNES
8h 10h 10h15' 12h15’ 12h45’ 14h30' 14h45' 16h30’
Day 4 :
NPT
8h 9h45' 10h 12h 12h30' 15h 15h15' 16h30'
Training work Training work Training work Test End

Preparation Temporary demobilization

Demobilization
& Debriefing

7

Meeting : 7h30 Access building

Culture de Sdreté v03-20140101
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C:/Documents and Settings/av4237/Desktop/Base SSE/AM CNT 2011 - SSE 01 - PV01a.ppt
C:/Documents and Settings/av4237/Desktop/Base SSE/AM CNT 2011 - SSE 06b - PV01a.ppt
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ADR
AED
AFCN
AIEA
ALARA
AT
ATEX
BAN
Bel-V
BR
CBMT
CCv
CdT

Accord européen de transport par route de matieres dangereuses
circuit dEau Desionisée Alternateur

Agence fédérale de controle nucléaire
Agence Internationale de I'énergie atomique
As Low As Reasonably Achievable

Arrét de tranche

Atmosphere explosible

Batiment des auxiliaires nucléaires

Filiale de I'AFCN chargée des inspections
Batiment réacteur

Service médical au travail

Circuit de controle chimique et volumétrique

Chargé de travaux

CONTROLATOM



Electrabel

GOF S\CZ

CMR Cancérigene, mutagene et toxique pour la reproduction (tératogéne)
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 premieére intervention

ESTER Base de donnée de I'estimation dosimétrique
FCR Fibres céramiques réfractaires

FE Fiche d'expérience

CONTROLATOM
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HAT Hors arrét de tranche

HP Human Performance - performances humaines
HVT Half Value Thickness

IPS Important pour la stireté

LDCA Limite dérivée de concentration dans l'air
MPI Moyen de protection individuel

ONDRAF Organisme National de gestion des Déchets RAdioactifs et des
matieéres 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

CONTROLATOM
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REX Retour d'expérience

RGIE Reglement général sur les installations électriques
RGPT Reglement général pour la protection du travail
SDS Safety Data Sheet

SECT Service externe de controle technique

SME Systeme 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 controlée

CONTROLATOM
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Ce document a été prépareé par Vincotte Academy et AV Controlatom
pour les formations culture siireté données aux contractants sur le site de
GDF Suez Electrabel Tihange.

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