


L’ infrastructure des réseaux électriques de transport
et de distribution amenent les électrons produits

par les centrales et parcs de production chez les
consommateurs

Distribution Industry

Transmission

Generation

TENI NNy
NN RN TNy
INEN TN YNy
T
Ry

o N
T

.

— I

I~

i

e —

 —



SIEMENS

Le réseau électrique de bon-papa

BRANDES ROUTES QUI

UEL genre
de pompes
utilise-t-on pour

pousser ces électrons

depuis la centrale

dans nos maisons ? » demandai-je.
un mot qui convient trés bien
\pes. J'allais y arriver. Sais-tu

le long des routes sur lesquelles
ons en automobile, il y a des
pour I'électricité, juste au-dessus

66

4 quoi ? » demanda Suzanne.
les fils que parcourent ces
bles qui se précipitent vers

TRANSPORTENT L’ELECTRICITE

nos maisons, Nos usines et nos fermes »,
répondit papa. <Au fur et a mesure que la
génératrice produit du courant, il faut le
livrer partout oll nous en avons besoin.
Au lieu des camions et des trains qui
transportent les marchandises des fabriques
aux consommateurs, ce sont des fils ou des
cables qui accomplissent la besogne, sans

bruit, sans histoires. »
« Comment font-ils donc? » demanda ma

sceur.

« Eh bien, tout le long des routes ol
passe ['électricité, on a placé des stations
de pompage, les transformateurs. Pour le
moment, tout ce que je vous en dirai,
cest qu’ils aident les électrons a s’écouler. »
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LELECTRICITE PROVENANT DE LA CENTRALE EST TRANSPORTEE PAR DES FILS JUSQUAUX.

MAISONS, AUX USINES, AUX FERMES ET AUX ECOLES. DES TRANSFORMATEURS AIDENT A CE

TRANSPORT. CE SONT DES MACHINES QUI TRANSFORMENT UN COURANT ELECTRIQUE EN
(TRAIRE. LE TEXTE ET

LE FAISANT PASSER D'UNE HAUTE TENSION A UNE BASSE OU LE CON
LES ILLUSTRATIONS A PARTIR DE LA PAGE 19 VOUS EXPLIQUERONT PLUS EN DETAIL LE

ROLE D'UN TRANSFORMATEUR.
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Métamorphose des réseaux électriques : flux d’énergie bidirectionnels
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Power transformers at all levels of transmission

and distribution

Large Power Transformers

>300 kV > 250 MVA
Medium Power Transformers
<300 kV <250 MVA
> 72,5 kV > 30 MVA
Small Power Transformers
<72,5kV <30 MVA
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Grid Access Solutions
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Special Transformers

for Industrial Applications
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Line Feeders

for rail system power supply
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Liquid immersed DTs
for Distribution networks
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Liquid DTs and CRTs Voltage
for Infrastructure Solutions Regulators
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Traction Transformers
for rail vehicles
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Aubange , rue de la Linalux , un poste 220 kV en plein air

SIEMENS
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High Voltage Air-Insulated Substations

Surge Arresters
Transformer
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Instrument

Transformers

Circuit

Breakers
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Disconnectors
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Earthing
Switch




SF6 Circuit breakers SIEMENS
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Vacuum circuit breakers
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SIEMENS
SF6 Gas-insulated Switchgear

= Gas-Insulated Switchgear (GIS) integrates all necessary functions like switching,
disconnecting, earthing, measurement and surge protection, required for ensuring a

reliable and safe supply of electricity in a very compact and highly efficient way.

= All of the above mentioned components are housed in a grounded metal enclosure
and filled with SF6 (Sulphur Hexafluoride), a gas known for its good insulation and

arc-quenching properties.

* The modular structure of the switchgear permits flexible designs and problem-free

extension.
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SF6 Gas-Insulated Switchgear

214 4 6 58 3 0 7

1 Circuit-breaker

2 Circuit-breaker control unit
with spring operating mechanism
3 Busbar disconnector |

4 Busbar |

ULiége 06/11/2019

5 Busbar disconnector |l
6 Busbar Il

7 Outgoing disconnector
8 Earthing switch

9 Earthing switch
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10 High-speed earthing switch
11 Current transformer

12 Voltage transformer

13 Cable sealing end

14 Integrated local control cubicle



Clean air insulated switchgear SIEMENS

The blue GIS uses clean air as insulation medium. Clean air is a composition of
80% N, and 20% O,, cleaned and free from humidity (technical air).

The clean air Global Warming Potential GWP is 0. Clean air is and will not be part
of the EU-F-gas regulation
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Clean air insulation technology

No Global Warming Potential: GWP =0

No Ozone Depletion Potential: ODP =0

Non-toxic (no known toxicological effects: LC50, TLV-TWA, CMR)
Non-flammable

High stability

Low boiling point and no liquefaction of insulation medium

Clean air with well-known and proven material compatibilities

F-gas free insulation with lowest requirements on training, transport, installation, operation, reporting
and recycling

C-gas free with no risk of C-decomposition

No documentation and reporting duties for clean air gas

No CO, compensation costs or risk of future tax or compensation
No gas recycling required
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Protective relaying of the grids
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Ohm’s law

N
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O = Z= R+iX,
O -

_O |1‘3'—' Ze = Re +] Xg

\ 4 \ 4 \ 4 " |

E
UL1 UL2UL3

6 loops: 3 phase- phase loops and
3 phase- ground loops

phase- phase -loop: Uq=2Z (14-15)
‘ Measured current
measured voltage
The same applies to the remaining loops
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Reliability of the protection relays

1. Fast operation = Limit damages
2. High accuracy = High selectivity

3. Signal distortion does not cause delay or maloperation
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En route pour le global grid

L’arrivee des énergies renouvelables
suscite le développement d’un réseau
pan-européen constitué de corridors

permettant le transport de grande

puissance que ce soit en courant
alternatif ou a courant continu, que ce
soit onshore ou offshore
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Global overview of new investments shaping the future grid

(in Belgium ) SIEMENS
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ALEGrO= Aachen Liege Electric Grid overlay
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What’s ALEGrO SIEMENS

Reseau CA Reseau CA
Travée da Travéa de
raccordement CA

raccordement CA

Station de
comversion CA/CC
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Courant alternatif (CA) Courant Continu (CC) Courant alternatif (CA)

1000 MW, Symmetrical Monopole

HVDC PLUS in half-bridge topology

DC: = 320 kV DC
AC : 400 kV, 50 Hz

IGBT
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SIEMENS
Voltage Sourced Converter (VSC) technology

DC

—— (O 2 e 1o (O )—

AC Grid 1 AC Grid 2

IGBT : Semiconductor Switches with turn-on and turn-off Capability
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Modular Multilevel Converter — MMC Technology SIEMENS
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® Low level of harmonics and HF noise
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® Low switching losses

¥ Modular arrangement with identical
two-terminal power modules
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Power Module SIEMENS

B Compact Design
B Modular Design

B Lower Space Requirements
B Advanced VSC Technology

B Maintenance friendly
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Converter Hall SIEMENS
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Much better performance of the grid with HVYDC transmission

Supporting the integration of renewable generation and enhance the
transmission grids ( grid stability, voltage support, losses reduction )

* Improving the security of supply (re-energizing of blacked-out networks)

* Contributing to the public acceptance ( lower visual impact , less space
requirements , constant magnetic field )

* Facilitating the operation of the electricity market (impact on the price) by
independent control of active and reactive power in both directions
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HVDC Grids SIEMENS

Look into the future
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¢—* Existing/executed projects {j %} </
+——= Projects up to 2025 \

+—= Projects beyond 2025

)
=9 \/ision DC Overlay grid & bw
) ° v

Korridor

2GW

f*/Pr;chts from TYNDP

from ENTSO-E,
MedGrid, FOSG...
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SIEMENS
Offshore global grid

L’ éolien offshore contribuera de maniéere certaine a I’atteinte des
objectifs en matiere d’intégration du renouvelable dans le mix
énergétique européen.

ULiége 06/11/2019 Alain Belvaux



SIEMENS

En croisiere avec la fée électricité
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Ramener I’ énergie éolienne offshore vers les réseaux onshore

Offshore wind turbine Wind energy generated HVDC platform @ Subsea cables, some @ A converter station on
plants generate by the wind farm converts the alternating more than 100 km in land transforms the
medium-voltage AC turbines transformed to current from several length, transport the direct current back into
power higher AC power at the substation platforms to low-loss direct current alternating current for
substation platform direct current for onto land feeding into the
transmission high-voltage grid and
for further transmission
—
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The North Sea has an energetic wind potential of more than 25§&EI VIENS

as indicated by several studies

Several recent studies indicate an enormous potential
‘Unleashing Europe’s offshore wind potential”. 355 — 635 GW of potential by
2030 in the North Sea
‘Offshore Wind Capacity Dogger Bank’ 80 — 100 GW on the Doggersbank
‘The North Sea opportunity’ : 250 GW of potential by 2050 in North Sea

Offshore wind capacity North Sea
Installed capacity in the North Sea is increasing rapidly

II—-I- glz II North
——— Hl =S Sea

Con(sg‘;lvf;tew 12 11 55 09 57 0 | ~15
2
Plann((eg‘l,:)v); 2030 4 115 17 3.5 20 2.7 ~ 60
Pf:g'\lt)'a' 250 - 600 (?)
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Haute tension en mer du Nord belge
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