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U-3ARC Webinar No. 45
Introduction to electrical
qualification in LV

TRABELSI Sami

September 27, 2025
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CONTEXT

Electricity is everywhere. Underground, in overhead lines, in our homes, in

our workplaces, in our vehicles .
When we know how dangerous it is , we say to ourselves that it is a miracle

that it does not claim more victims.
Humankind has been able to protect itself and develop appropriate
protections throughout its development, as well as appropriate behaviors.

But electricity still causes too much damage. Too many broken families.
Whether you are an "electrician™ or a "non-electrician,"” the "electrical

certification" training aims to inform you about electrical risks.
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RISKS ASSOCIATED WITH ELECTRICITY

Different situations can lead to electrical accidents :

v During electrical
v During an operation installation

v During the replacement of equipment.
v When not respecting safety distances or contact .

The lack of training of professionals and non-compliance with prevention

rules are the main risk factors.
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GOALS OF THERE TRAINING FOR AUTHORIZATION

il

qualification is recognition of a person'’s ability to safely carry out an

electrical or non-electrical task , on or near an electrical installation.
Electrical

certification can only be issued to persons previously trained in electrical

risks . The capacity and knowledge of an authorized person must be
regularly assessed .

“ Recycling is recommended ”

/N

HABILITATION
ELECTRIQUE
OBLIGATOIRE




ELECTRICITY

ELECTRICITY

It is THE shift of the electrons free In
THE materials driver Or there matter.

Electrons

Protons

Neutrons

¢
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ELECTRICITY

CONDUCTIVE MATERIALS

There matter solid DRIVER of electricity East constituted of ions positive between

which ones circulate of the electrons free.

THE MAN

THE METALS WATE
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INSULATING MATERIALS

THE electrons of the atoms Who constitute THE body INSULATORS, are prisoners of the
cores.

ELECTRICITY

THE RUBBER THE THE
GLASS DRINK

THERE




TYPES OF CURRENT

- ALTERNATIVE @—rn

CONTINUOU
S2 TYPES OF CIRCUIT PHASE:

ELECTRICITY

- Single phase : 220/240 V AC ( phase + neutral +

)
- Three-phase : 380/4 0 0 V AC (3 Phases + Neutral + tarth)




ELECTRICITY

UNITS OF MEASUREMENT

THERE Letter U And itself measure in

TEN${@Nhere strength of IN@HtMIher there size of the
etectrons:

THE Letter | And itself measure in

INEEN Y eed of fluent eithepthgse rri¢AAIS)of electrons Who pass in 1

second.

THERE Letter R And itself measure in

RESIGEADISFosition c@Ripd ) THE driver At passage of fluent.

THERE Letter P And itself measure in

RMBBrgy transported by THBXatn{W)1 second. P (w)= U (v)x | (a)COS o
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U: TENSION en VOLTS THERE FORMULA
> R : RESISTANCE en OHMS MATHEMATICAL
G U=Rxl
= I: INTENSITE en AMPERES
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THE FACILITIES ELECTRIC




THE plan electric

Appareillage Appareillage
a fonction simple a fonctions multiples

Appareillage de
protection

Fonctions
de I'appareillage

J_ | contre les surtensions
Fonction J
X disjoncteur Sectionneur Fusible —» «— Eclateur
: interrupteur Discontacteur
Fonction
— sectionneur :
: > | < Eclateur
Fot"d'o';e | l double intervalle
P sectionneur Interrupteur 1 Fusible 'L Interrupteur-
(commande) § sectionneur sectionneur T
Fonctio |> el imiteur
= éclenchement de surtension
aufomatique
{usible
protection _&
I c‘xc?gltr?\cgmre [] contre les Fusible —E l— Parafoudre
'8) \ {contact de travail) surintensités) ;r:g:;une:gz:- Disjoncteur
o Appareillage
B C%r::f\?ec:tu - a Contacteur COTTaICIE
Ll ﬁ:onfoc' de repos) \ (comimcindle] m_ _ Fusible i — SI:}::eoS:;rF\)tnse
d a percuteur
Disjoncteur Socle de prise
tﬁ tripolaire —C de courant
— Bobi Rupteur J a relais o
ines ge A i £ :
commange (commande) * magnétothermiques Fiche et prise
o | O I\ —_—
g I - : cI?is'oncteulr Aot f
. uton-poussoir D iftérentie urres rormes
i h Elgrgreont:action E- & fematis I_C H
: et retour Fich al
I':EI fheimsie automatique lche male
= lément | Tirette I J (I J Contacteur tripolaire >_ Prise femelle
e protection ....E a ouverture S, . . S avec contact auxiliaire . 7
magnétique et retour a deux directions —=>— Fiche et prise
automatique associées




Painting electric " DDRkind AC 500
& my, 500 mS
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Oven electric: section 2.5mm2, protection 20A (line
direct )

@ PC: section 2.5mm2, protection 16 Or 20A (For 8 points)
Lighting: section 1.5mm 2, protection 10A (For 8 points)

Heating: section 2.5mm2, protection 20A (For 4500 w) Dried linen: section 2.5mm2, protection 20A (line direct )

=
oc
-
O
L
—
L
e
=
=
—
-
LL
LLl
L
-

B [OF [EE

OID Plates of cooking: section 6mm2, protection 32A (line Washed dishes: section 2.5mm2, protection 20A (line direct)
‘als] direct )

VMC: section 1.5mm2, protection 2A Heated water: section 2.5mm2, protection 20A (line direct)
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ELECTRICAL EQUIPMENT
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THE RELAY THERMAL
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INVERTER THERE PLIERS THE SOLENOID
AMPERMETRIC VALVE T
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ELECTRICAL EQUIPMENT

THE SWITCH DISCONNECTOR

EC .

-~ 2 piwi ~ -

S5

THE SWITCH




AC AND DC VOLTAGE DOMAINS

ELECTRICITY

. HTB U n > 50000V Ex: 100Kv PRODUCTION
High U n > 75000V S0Kv
Tension
<
Hta AC1000V < U n < 50 000V T
DC1500V<Un< 75000V ATION
Ex: 750y TRANSFO BT
Low 600V
Tension BT AC50V<Un=<1000V
DC 120V < Un=< 1500V Ex: 410v - USE
240v
Very Low ACU n =50V Ex: 48v b, 8
5 < :
Tension "BV 24y o> RANSFOTEI

DCUn =120V




THE NEUTRAL REGIME
TT

(coté utilisateur)
raccordees a la terre
raccordees a la terre
raccordées au neutre
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& 187€ |ettre : masses des
= neutre du transfo appareils
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raccorde a la terre T
isolé de la terre |
raccordé a la terre T
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ELECTRICAL ACCIDENTS

Electrifications

Electrocutions Explosions




CONSEQUENCES OF ELECTRICAL ACCIDENTS

Burns Ejection

Unconscious

AN
......

Fibrillation C
stop of heart

20




THE EFFECT OF INTENSITY AND TENSION

¢
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EFFECT OF THE EFFECT OF THERE -
INTENSITY TENSION
i Hazard of dead,
THAS &t0p of heart .
vercible according to the
intensity, has leave of:
58/?‘%? MW Threshold of fibrillation 5N TTV in medium
Id of
IEV&SJIO ° dry
paralysis
10 my 'rl'?\srglgﬁgciayof No let go
Contraction muscular 25V in medium humid
1m Threshold of
perception

Sensation very

21

Each electrical accident has varying degrees of severity depending on the
circumstances. It can range from a simple electric shock (electrification)




\ Conditions

Seches

Humides

Mouillees

X *\ Tension

50V (48)

25V (24)

12V

1+ = — ——— 3z Peau séche
e I = Peau humide
'Lh%_____ = 2 Peau mouillée
: | = - Peau immergée
25 50 250 380 Uc{v)

It is observed that the body's resistance decreases significantly depending
on the contact voltage and the degree of humidity of the skin .




ELECTRICAL FIRES

An electrical fire can occur due to worn electrical outlets, overloading, failure to comply with
safety standards or faulty equipment.




ATTACK DISTANCES

-

Extinguisher has CO?:
Scope effective: 1
meter

Extinguisher has WATER sprayed with Or

without additive :
Scope effective: 2 meters

2a3m

Extinguisher has

POWDER : Scope

effective: 3 meters




THE DIFFERENT CONTACTS AND PREVENTION
DIRECT CONTACT:

2

Contacts of a person with an active part of a circuit.
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non- compliance with rules of security electric

Isolant
R
LA P,

Cuivre /




)
b d
2,

THE DIFFERENT CONTACTS AND PREVENTION
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CONTACT INDIRECT :

Il

He it is about of a contact with a mass bet

L B [
> BET HAS THERE EARTH PARTNER — = L
accidentally below tension following has A default

HAS CIRCUIT BREAKER T W e
isolation. DIFFERENTIAL Y R Rl
Type AC  TypeA Type Hpi/F
X
s VY
= h 2 > DOUBLE INSULATION
R \\
\ Y Be VERY LOW TENSION OF SECURITY
: (50V,25V,12V)
26
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PREVENTION AGAINST SHORT CIRCUITS AND

OVERCHARGE

> CIRCUIT BREAKER MAGNETO-
THERMAL OR FUSE

> PROTECTIONS COLLECTIVES

> PROTECTIONS INDIVIDUAL

Bl LIMITE o 1, ZONE oe TRAVAIL IR

NE PAS FRANCHIR .
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COLLECTIVE OR INDIVIDUAL

Combination HT And Pole
insula"/\
Helmet + visor
Gloves ﬁ H
insulato
rs Marking
collectives
Shoes insulating
Stool Or

“LIMITE ot 1a ZONE o TRAVAIL |
.NE PAS FRANCHIR.
28

Tablecloth
Insulating

S g

A
¥ R TR
3 AR e A
e T e L s .
$ “3 s ¥ QTSN
Y Ly o y »'V
& 2O v

OR
Carpet
inSUIating o 2 —

)

o
EN |

e
(e

|||| Py
|||I|I




1st Figure : 2nd Figure :
Protection against THE body solid Protection against THE liquids
Tests Tests
0 Not of protection o Not of protection PO T T ¥ P NSh TER | l
0O 50 mm Protected against THE Protected against
1 = upper solid bodies at 1 f\ the falls vertical
/ O \ 50mm (ex : Involuntary s drops of water
\ / contact of there hand) (condensation.)
ﬁ:’z S Protected against THE Tk Protected against the cd: o P
2 , ] ; 2 Mmoo Troteciedagainsttne - B Ee Rl e s 1 BElpdd
. O» :Jgper solid bodies at m falls o: dl;‘opfs zf water
N .5mm up to 15th of the
0 e (ex : finger of there hand) . vertical. AN 1
== Protected against THE e Protected against
3 ’ M@ 2.5mm | upper solid bodies has 3 < water in rain until 60°
" ) : 2.5mm (ex : Tools, screw.) O from the vertical.
N =
P Protected against THE Protected against
4 J O "Q) I mm | upper solid bodies at 4 the projections of
'\ 1mm (ex : tools ends, water of all
S~ son.) directions.
5 = '. { Protected against the 5 Protected against
- .| dust (no harmful %ﬁm‘ THE water jets of all
deposit.) directions has there
: spear.

THE envelopes of protection must to have At

n Totally protected
B F
J

q splashes assimilable
to the packages of
sea.

minimum A hint of protection IP2x to prevent a

person from accessing active parts with
their finger

- | Protected against THE
£ | effects of immersion.

6 Totally protected against 6 O pPn against THE water
. .| dust . )

l Protected against THE
8 effects of prolonged
29 L
0O

immersion In conditions
specific.
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THE CHARACTERS OF THE TITLE

> 1 er Character; THE domain of tension:

B : THE FACILITIES of the areas BT And TBT
H : INSTALLATIONS in the HT domain

> 2ND Character; there letter of there stain has accomplish :
C, CONSIGNMENT
R, INTERVENTIONS BT GENERAL
S, INTERVENTIONS BT ELEMENTARY
E, OPERATIONS SPECIFIC. THE holder can perform of the OPERATIONS TRIAL Or of VERIFICATION Or of MEASUREMENT Or of the
MANEUVERS
P, OPERATIONS on THE FACILITIES chain photovoltaic
F, OPERATIONS OF SEARCH In Area Approach Careful between 0.5m And 1.5m
Or THE Figure Who designates THE Status of technician :
0, NO ELECTRICIAN
1, EXECUTING ELECTRICIAN
2 , CHARGE OF WORKS responsible of the organization of construction site .
> 3RD Character (with THE figure) :
V :in HT, WORKS in AREA OF NEIGHBORHOOD REINFORCES HT (area 2) in BT, WORKS in AREA OF NEIGHBORHOOD REINFORCES BT (area
4)
T : WORKS BELOW TENSION
N : WORKS OF CLEANING BELOW TENSION : D
X : OPERATIONS " speuals» not enterlng not In THE designations previous. This AUTHORIZATION must tD have A charaqter exc""
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Opération Opération d'ordre électrique
d'ordre
non électrique

Charge de Charge de Charge Charge

Exécutant travaux consignation d‘intervention d'opéeration

Executant ou
charge de chantier

] B2 - B2V BE+
B T BO B1 - B1V BC BS - BR
) H2 - H2V HE+
33
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LIMIT DISTANCES AND ZONES DEFINED IN OPEN FIELD

kv

500_ _

300- -

The environment electric itself compound in 5 areas.
250- -

In Low Tension:
Area ( investigation

Area 1 of neighborhood simple
Area 4 Distance Minimal Approach

50

In High tension :

DLI

Zone 3 minimum approach distance

50 Metres




LIMIT DISTANCES AND DEFINED ZONES INDOORS IN BT

Local reserve to electricians with PNST

z AREA 1

NEIGHBORHOOD
AREA 4
1000 V

BEMBRLE
DMA 52

U

A\

Area 4 : Distance Minimal Approach

AREA O

INVESTIGATION
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LIMIT DISTANCES AND DEFINED ZONES INDOORS IN BT

Local reserve to electricians without
PNST

/ AREA 1

NEIGHBORHOOD
BO-BinB2-
1000V

(IP2X oK A
)

A AC

ov

AREAO
INVESTIGATION

i)
R

p I3
m 2,
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LIMIT DISTANCES AND DEFINED ZONES INDOORS IN HT

Local reserve to electricians with PNST

AREA 2
NEIGHBORHOOD REINFORCES
HOV

H1V

H2V

HEY

AREA O
NEIGHBORHOOD Investigation

SIMPLE

0.60 M
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o
L8 B B N N N N N |

B
A d
' -
4 A
: .‘,'2‘,—----
. i 1
] ..Y’~




LIMIT DISTANCES AND DEFINED ZONES INDOORS IN HT

Local reserve to electricians without PNST

AREA O
INVESTIGATION

Neighborhood
simple

)
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CAUTIONARY APPROACH DISTANCES LIMITS

'0 . :’(\\ 3
{ 4 N
(KT )

[ |
|!|H|

DLAP = 0.50m

DLT (1.5m) = Distance Limit of Work

Figure 7. Canalisation isolée enterrde.

2000 O rvwesthignson
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THERE CONSIGNMENT IN 1 STAGE

B2V (Charged of Works) And BC (Charge of
Consignment)

> Maneuver A disconnector (OUT CHARGE) or
a circuit breaker
> Unplug A device, Withdraw A fuse

> [mmobilization mechanical
> Signaling with A sig

I AL
> Follow materially THE circuit

>Test of Phase And Neutral, Or Phase And Phase, At
closer of there source of work

>Bet out service of a area of work on THE SNCF lines
/ TRAMWAY or some electrical installations submitted
has the effect magnetic of capacitive coupling And
inductive
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THERE CONSIGNMENT IN 1 STAGE

BR (Charge intervention general)

> Maneuver A disconnector (OUT CHARGE) or
a circuit breaker
> Unplug A device, Withdraw A fuse

2/ SEPARATION

> [mmobilization mechanical
> Si1

3/ CONVICTION

4/ VAT

>Bet out service of a area of work on THE SNCEF lines
/ TRAMWAY or some electrical installations submitted

S/ MALT And CC

has the effect magnetic of capacitive coupling And
inductive
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v 5/ MALT And C/C

2-STEP CONSIGNMENT
THE BC (BE M) AND THE B2V

THE BC Charge of Consignment
must:
1/ SEPARATION

2/ CONVICTION

THE B2V Charge of Works

3
c
wn
o+

3/ IDENTIFICATION

4/ VAT

> Maneuver A disconnector (HC) Or A circuit breaker
> Unplug A device, Withdraw A fuse

> Immobilization mechanical
> Signaling with A sign

> Observe THE indications on THE circuit breaker
> Read THE plan

>Test of Phase And Neutral, Or Phase And Phase, At
closer of there source of work

>Bet out service of a area of work on THE SNCF lines
/ TRAMWAY or some electrical installations submitted
has the effect magnetic of capacitive coupling And
inductive




ELEMENTS OF CONSIGNMENT
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TOOLS AND PROTECTIVE EQUIPMENT

Their features must be crms has there standard "Example NFC 18-400 »
X

And to carry THE markir.j|: And indicate there tension maximum of use.

ex : 1000V




THANK YOU

TRABELSI Sami
trabelsami@gmail.com
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