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FACTS - Tecnologias mais difundidas

FACTS

Paralelo (Shunt) ri Combinada

STATCOM E-STATCOM




E-STATCOM

E-STATCOM

Controle de frequéncia e
tensao para redes em

mudanca




E-STATCOM

A transicao energética significa desafios causados pelo aumento da participacao de recursos baseados em
inversores e pela falta de inércia do sistema devido a desconexao de geradores e turbinas.

Transicdo Energética »
“Inercia”

Estabilidade do

Fisica da maquina sistema ' | Controles do conversor
Generation forneCidO por I

Rede dominada maq Sincronas @ Rede dominada por conversores

-

—

‘ i

Magquinas sincronas... Eletronica de poténcia...

* Define a dinamica de um sistema * definird a dinamica do sistema

* Operacgao estavel garantida dos inversores e garante uma operagao estavel em si

* Proporciona inércia em massas rotativas * Fornece compensacao de poténcia reativa

* Fornece compensacao de poténcia reativa

Armaz. de energia de curto prazo necessario para compensar a falta de energia cinética das méqﬁ
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E-STATCOM

Mudancas rapidas na infraestrutura de rede podem comprometer a
estabilidade da rede

Observacdes atuais: Desafios:

v' Alta quantidade de inser¢do de v Falta de inércia

renovavels v Exceder os niveis criticos de
v Menos geragdo de energia frequéncia
sincrona

v" Controle de tens3o
v' Gerac3o de energia

v Reacido de emergéncia
descentralizada ¢ &

v" Grid em constante mudanca




E-STATCOM

E-STATCOM fornece a estabilidade que a rede precisa atualmente

Para operar redes de transmissao em alta qualidade precisamos de:

O E-STATCOM pode emular a

* Inércia do sistema suficiente para estabilizar a rede . . . .
inércia do sistema

* E necessaria uma compensac3do de poténcia reativa aumentando a alta poténcia
ativa na rede quando

necessario.
 Regulacao de tensao em regime continuo Ele também oferece suporte
de tensao por meio de
compensacao de poténcia

robusta, flexivel e rapida.

e Suporte de tensao transitoria apos eventos de rede

reativa.




E-STATCOM

Um VSC, conectado a um supercapacitores para aproveitar ao maximo 0s
recursos de controle

Atualmente Novidade

STATCOM & Conexao a rede de alta tensao Supercapacitor conectado ao STATCOM

Controle dindmico de tensdo Grid Forming e rapida resposta de frequéncia
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E-STATCOM

Layout e Unifilar do E-STATCOM
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E-STATCOM

E-STATCOM como uma extensao do STATCOM com armazenamento de energia
para suportar tensao e frequéncia em uma solucao.

STATCOM para controle de tensao E-STATCOM para controle de tensao e
frequéncia

vvvvvvv

flpul &
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Suporte de tensdo Suporte de tensdo Suporte de frequéncia
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Q [Mvar] Q [Mvar] 4
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E-STATCOM - Artigo com fabricantes e transmissoras da Alemanha

STAICOM
lechnology
EFvolution
for Tomorrow’s
Grid

E-STATCOM, STATCOM
\"\‘m} g-‘.,‘lu;‘;( .I;‘-\'x(.,ih .-E-H.ri«%‘i

By Tobias Engelbrecht, Andrew Isaacs,
Sergey Kynev, Julia Matevosyan,
Bernd Niemann, Andrew J. Owens,
Biswajit Singh o, and
Andrea Grondona

OOOOOOOOOOOOOOOO

IEEE Xplore®

Digital Library

STATCOM Technology Evolution for Tomorrow’s

Grid: E-STATCOM, STATCOM With Supercapacitor-

Based Active Power Capability | IEEE Journals &

Magazine | IEEE Xplore
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https://ieeexplore.ieee.org/document/10045621
https://ieeexplore.ieee.org/document/10045621
https://ieeexplore.ieee.org/document/10045621

E-STATCOM

Referencias
Fabricantes




E-STATCOM - Referencias Fabricantes

Cliente Nome projeto Detalhes

Alemanha TenneT Mehrum Nord 1 x E-STATCOM TenneT Mehrum Nord

TransnetBW make German grid fit
for future

Oberjettingen and

Alemanha TransnetBW Wendlingen

2 X E-STATCOMs
Transnet BW, Germany | Hitachi

Energy

2 x E-STATCOMs @rsted to ensure grid stability at
Reino Unido @rsted Hornsea 4 Hornsea 4 with a technology first
for offshore wind in Europe

A
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https://www.siemens-energy.com/global/en/home/press-releases/siemens-energy-technology-stabilizes-german-power-grid.html
https://deu01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.hitachienergy.com%2Fnews-and-events%2Fpress-releases%2F2024%2F02%2Fhitachi-energy-and-transnetbw-make-german-grid-fit-for-future&data=05%7C02%7Calexandresilva.gomes%40siemens-energy.com%7Cf83d9a99a16e4fd53c3e08dd445dd5f6%7C254ba93e1f6f48f390e6e2766664b477%7C0%7C0%7C638741892015538914%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=%2B%2FAOXdi9Eb5nhfEMpM%2BTXZX8iadM9GopFRJ63iOXwpw%3D&reserved=0
https://deu01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.hitachienergy.com%2Fnews-and-events%2Fpress-releases%2F2024%2F02%2Fhitachi-energy-and-transnetbw-make-german-grid-fit-for-future&data=05%7C02%7Calexandresilva.gomes%40siemens-energy.com%7Cf83d9a99a16e4fd53c3e08dd445dd5f6%7C254ba93e1f6f48f390e6e2766664b477%7C0%7C0%7C638741892015538914%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=%2B%2FAOXdi9Eb5nhfEMpM%2BTXZX8iadM9GopFRJ63iOXwpw%3D&reserved=0
https://deu01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.hitachienergy.com%2Fnews-and-events%2Fcustomer-success-stories%2Ftransnet-bw-germany&data=05%7C02%7Calexandresilva.gomes%40siemens-energy.com%7Cf83d9a99a16e4fd53c3e08dd445dd5f6%7C254ba93e1f6f48f390e6e2766664b477%7C0%7C0%7C638741892015555454%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=DoBB2HHLbPc9f9CjwXPniyFIkaPlcRLOXYbrIZkt6UA%3D&reserved=0
https://deu01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.hitachienergy.com%2Fnews-and-events%2Fcustomer-success-stories%2Ftransnet-bw-germany&data=05%7C02%7Calexandresilva.gomes%40siemens-energy.com%7Cf83d9a99a16e4fd53c3e08dd445dd5f6%7C254ba93e1f6f48f390e6e2766664b477%7C0%7C0%7C638741892015555454%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=DoBB2HHLbPc9f9CjwXPniyFIkaPlcRLOXYbrIZkt6UA%3D&reserved=0
https://www.hitachienergy.com/news-and-events/press-releases/2024/12/hitachi-energy-and-orsted-to-ensure-grid-stability-at-hornsea-4-with-a-technology-first-for-offshore-wind-in-europe
https://www.hitachienergy.com/news-and-events/press-releases/2024/12/hitachi-energy-and-orsted-to-ensure-grid-stability-at-hornsea-4-with-a-technology-first-for-offshore-wind-in-europe
https://www.hitachienergy.com/news-and-events/press-releases/2024/12/hitachi-energy-and-orsted-to-ensure-grid-stability-at-hornsea-4-with-a-technology-first-for-offshore-wind-in-europe
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A CASA DA INFRAESTRUTURA
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