
ϭIƛǘŀŎƘƛ 9ƴŜǊƎȅ [ǘŘ нлнрΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘPublic

!Ȋ {Cс ƎłȊ ƪƛǾŜȊŜǘŞǎ ƪƛƘƝǾłǎŀƛ Şǎ ƳŜƎƻƭŘłǎƛ ƧŀǾŀǎƭŀǘƻƪ

Donka Attila ïHitachi Energy Hungary Kft.

2026. m§rcius
Public



Public ϭIƛǘŀŎƘƛ 9ƴŜǊƎȅ [ǘŘ нлнрΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘ2 ϭIƛǘŀŎƘƛ 9ƴŜǊƎȅ [ǘŘ нлнрΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘPublic

Photo: NASA

Az SF6ǎȊǸƪǎŞƎŜǎ ŀ ǾƛƭƭŀƳƻǎ 
ƪŀǇŎǎƻƭƽōŜǊŜƴŘŜȊŞǎŜƪōŜƴΣ ŘŜ  Ǿŀƴ ŀ Ǝƭƻōłƭƛǎ 
ƪǀǊƴȅŜȊŜǘǊŜ ƎȅŀƪƻǊƻƭǘ Ƙŀǘłǎŀ

YŞƴ-hexafluorid(SF6) ςegy 
ǸǾŜƎƘłȊƘŀǘłǎǘ ƻƪƻȊƽ ƎłȊ

Sources: IPCC AR6 (2021), Simmonds (2020)

IƻȊȊłƧłǊǳƭłǎ ŀ 
ƪƛōƻŎǎłǘłǎƻƪƘƻȊ0.6% [ŞƎƪǀǊƛ 

ƪƻƴŎŜƴǘǊłŎƛƽ

10 ppt
(partsper trillion)
(260,000 tonna)
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9ǳǊƽǇŀƛ tŀǊƭŀƳŜƴǘ Şǎ ŀ ¢ŀƴłŎǎ ό9¦ύ 
2024/573 rendelete
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9ǳǊƽǇŀƛ tŀǊƭŀƳŜƴǘ Şǎ ŀ ¢ŀƴłŎǎ ό9¦ύ нлнпκрто ǊŜƴŘŜƭŜǘŜ
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Az EU F-ƎłȊ ǊŜƴŘŜƭŜǘ ƳŀƎȅŀǊ ƴȅŜƭǾŜƴ ŀȊ ŀƭłōōƛ ƭƛƴƪŜƴ ŞǊƘŜǘǃ ŜƭΥ 

https://eur-lex.europa.eu/legal-content/HU/TXT/HTML/?uri=OJ:L_202400573

нлнпΦ ałǊŎƛǳǎ мм-Şƴ Ƙŀǘłƭȅōŀ ƭŞǇŜǘǘ ŀȊ 9ǳǊƽǇŀƛ ¦ƴƛƽ IƛǾŀǘŀƭƻǎ [ŀǇƧłōŀƴ ŀ 
ŦƭǳƻǊǘŀǊǘŀƭƳǵ ǸǾŜƎƘłȊƘŀǘłǎǵ ƎłȊƻƪǊƽƭΣ ŀȊ ό9¦ύ нлмфκмфот ƛǊłƴȅŜƭǾ 
ƳƽŘƻǎƝǘłǎłǊƽƭ Şǎ ŀȊ рмтκнлмпκ9¦ ǊŜƴŘŜƭŜǘ Ƙŀǘłƭȅƻƴ ƪƝǾǸƭ ƘŜƭȅŜȊŞǎŞǊǃƭ ǎȊƽƭΦ

https://eur-lex.europa.eu/legal-content/HU/TXT/HTML/?uri=OJ:L_202400573
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IŀǘłǊƛŘǃƪΥ моΦ Ŏƛƪƪ όфύ ōŜƪŜȊŘŞǎ

2026.01.01Υ ŜƭǎǃŘƭŜƎŜǎ Şǎ ƳłǎƻŘƭŀƎƻǎ ŜƭƻǎȊǘłǎǊŀ ǎȊƻƭƎłƭƽΣ legfeljebb 24kV-ƻǎ ƪǀȊŞǇŦŜǎȊǸƭǘǎŞƎǼ ŜƭŜƪǘǊƻƳƻǎ ƪŀǇŎǎƻƭƽōŜǊŜƴŘŜȊŞǎŜƪ

2030.01.01Υ ŜƭǎǃŘƭŜƎŜǎ Şǎ ƳłǎƻŘƭŀƎƻǎ ŜƭƻǎȊǘłǎǊŀ ǎȊƻƭƎłƭƽΣ 24kV-ƴłƭ ƴŀƎȅƻōō Şǎ ƭŜƎŦŜƭƧŜōō рнkV-ƻǎ ƪǀȊŞǇŦŜǎȊǸƭǘǎŞƎǼ ŜƭŜƪǘǊƻƳƻǎ
ƪŀǇŎǎƻƭƽōŜǊŜƴŘŜȊŞǎŜƪ

2028.01.01: 52kV-ƴłƭ ƴŀƎȅƻōō Şǎ ƭŜƎŦŜƭƧŜōō мпрkV-ƻǎ ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǼ ŜƭŜƪǘǊƻƳƻǎ ƪŀǇŎǎƻƭƽōŜǊŜƴŘŜȊŞǎŜƪΣ ōŜƭŜŞǊǘǾŜ ŀȊ рл ƪ!-ƛƎ ǘŜǊƧŜŘǃ
ǊǀǾƛŘȊłǊƭŀǘƛ łǊŀƳǵ ōŜǊŜƴŘŜȊŞǎŜƪŜǘΣ ƳŜƭȅŜƪ Ǝƭƻōłƭƛǎ ŦŜƭƳŜƭŜƎŜŘŞǎƛ ǇƻǘŜƴŎƛłƭƧŀ ƭŜƎŀƭłōō м

2032.01.01: 145kV-ƴłƭ ƴŀƎȅƻōō ǾŀƎȅ рл ƪ!-ƴłƭ ƴŀƎȅƻōōǊǀǾƛŘȊłǊƭŀǘƛ łǊŀƳǵ ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǼ ƭŜƪǘǊƻƳƻǎ ƪŀǇŎǎƻƭƽōŜǊŜƴŘŜȊŞǎŜƪΣ ŀƳŜƭȅŜƪ
Ǝƭƻōłƭƛǎ ŦŜƭƳŜƭŜƎŜŘŞǎƛ ǇƻǘŜƴŎƛłƭƧŀ ƭŜƎŀƭłōō м

«ȊŜƳōŜƘŜƭȅŜȊŞǎ ŦƻƎŀƭƳŀΥ ƭŜƎǳǘƻƭǎƽ ƘƛǾŀǘŀƭƻǎ ό9¦ύ łƭƭłǎŦƻƎƭŀƭłǎ ǎȊŜǊƛƴǘΥ

,,Putting into operation is the moment of handover of the equipment to the operator for use/exploitation, after 
completion of any necessary tests of functionality,performance or 
other, and any required inspections. On the other hand, energization or connection to the grid 
is not a requirement.,,
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5ǀƴǘŞǎƛ ŦƻƭȅŀƳŀǘ

9ŎƻŘŜǎƛƎƴ ƳŜƎŦŜƭŜƭŞǎ+ 
KisebbLCA mint

GWP<1

;ƭŜǘŎƛƪƭǳǎ ŜƭŜƳȊŞǎ 
(Life Cycle 
Assessment - LCA) 

LCA

.ŜǊŜƴŘŜȊŞǎ 
ƳŞǊŜǘŜ

aǼǎȊŀƪƛ 
ǇŀǊŀƳŞǘŜǊŜƪ

±ŜǾǃƛ ǎǇŜŎƛŦƛƪłŎƛƽaǼǎȊŀƪƛ ƪǀǾŜǘŜƭƳŞƴȅŜƪ
A LegkisebbGWP ŞǊǘŞƪǼ 
ƪƛŜƭŞƎƝǘ ƳƛƴŘŜƴ ŦŜƭǘŞǘŜƭǘ

LCA* ŦŜƭǸƭƝǊƧŀ ŀȊ 
ŀƭƪŀƭƳŀȊƻǘǘ ƎłȊ 
GWP ŞǊǘŞƪŞǘ

bƛƴŎǎ ǊƛǇƻǊǘłƭłǎƛ 
ƪǀǘŜƭŜȊŜǘǘǎŞƎ

* Directive 2009/125/EC applied for HV SWG. Defining eco-design requirements under preparation.
**New IEC being prepared for LCA comparison (IEC 62271-320)

GWP < 1.000 megengedett D²t җ мΦллл ό{C6) ŜƴƎŜŘŞƭȅŜȊŜǘǘ

Å bƛƴŎǎ ŀƧłƴƭŀǘGWP < 1 (5b)

Å bƛƴŎǎ ŀƧłƴƭŀǘ
Å Csak ŜƎȅ ŀƧłƴƭŀǘ van ami 

GWP < 1 (5b)

bƛƴŎǎ ŀƧłƴƭŀǘ GWP < 1.000 (5c)

! ǊŜƴŘŜƭŜǘ Ƙŀǘłƭȅōŀ ƭŞǇŞǎŞǘǃƭ!Ȋ Ŝƭǎǃ ƪŞǘ ŞǾōŜƴ1
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9ǳǊƽǇŀƛ tŀǊƭŀƳŜƴǘ Şǎ ŀ ¢ŀƴłŎǎ ό9¦ύ нлнпκрто ǊŜƴŘŜƭŜǘŜ
CŜƭƘŀǎȊƴłƭƽƪ ƭŜƘŜǘǃǎŞƎŜƛΣ ŦƛƎȅŜƭŜƳōŜǾŜŜƴŘǃ ǎȊŜƳǇƻƴǘƻƪ
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Az LCA a ƪǀǊƴȅŜȊŜǘǊŜ ƎȅŀƪƻǊƻƭǘ ƘŀǘłǎƳŞǊŞǎŞƴŜƪelfogadottŞǎlegmodernebb
ƳƽŘǎȊŜǊŜ.

A ƪǀǊƴȅŜȊŜǘǊŜgyakoroltƘŀǘłǎ
ŦŜƭƳŞǊŞǎŜ

ς{ȊłƳǎȊŜǊǼǎƝǘƛ ŜƎȅ ǘŜǊƳŞƪ ǾŀƎȅ ǊŜƴŘǎȊŜǊ ƪǀǊƴȅŜȊŜǘƛ 
Ƙŀǘłǎłǘ ŀ ōǀƭŎǎǃǘǃƭ ŀ ǎƝǊƛƎΦ

ςaŀƎłōŀƴ ŦƻƎƭŀƭƧŀ ŀ ǘŜƭƧŜǎ ŞƭŜǘŎƛƪƭǳǎǘΦ 
{ȊŀōǾłƴȅƻǎƝǘƻǘǘ ƳƽŘǎȊŜǊǘŀƴ όL{h мплпл мплппύΣ 
ŀŘŀǘōłȊƛǎƻƪ Şǎ ǎȊŀƪŞǊǘŜƭŜƳΦ

ςaŜƎƳǳǘŀǘƧŀ ŀ ƪǀǊƴȅŜȊŜǘƛ ƎƽŎǇƻƴǘƻƪŀǘ ςaz 
ŞƭŜǘǎȊŀƪŀǎȊǘ Şǎ ŀ ƭŜƎƴŀƎȅƻōō ƪǀǊƴȅŜȊŜǘƛ Ƙŀǘłǎǎŀƭ 
ƧłǊƽ ŀƴȅŀƎƻƪŀǘΦ

CŜƴƴǘŀǊǘƘŀǘƽ
ƪƛŀƭŀƪƝǘłǎ

Alapanyag
ƪƛǘŜǊƳŜƭŞǎŞǎƎȅłǊǘłǎ

{ȊłƭƭƝǘłǎ

9ƭƭłǘłǎƛƭłƴŎ

DȅłǊǘłǎ

{ȊŜǊǾƝȊ ϧ ƳŜƎǎŜƳƳƛǎƝǘŞǎ 
ŞƭŜǘǘŀǊǘŀƳ ǾŞƎŞƴ

;ƭŜǘǘŀǊǘŀƳ ŀƭŀǘǘƛ ǸȊŜƳŜƭǘŜǘŞǎ

;ƭŜǘŎƛƪƭǳǎ ŞǊǘŞƪŜƭŞǎ ό[/!ύ
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9Ŏƻƴƛvϯ ς9Ǝȅ ƪŀǊōƻƴǎŜƳƭŜƎŜǎ ƧǀǾǃ 
ŞǊŘŜƪŞōŜƴ

YǀǊƴȅŜȊŜǘōŀǊłǘǘŜǊƳŞƪŜƪŜƴŞǎ
ƳŜƎƻƭŘłǎƻƪƻƴƪŜǊŜǎȊǘǸƭa ƘǳƭƭŀŘŞƪok, 
ŜȊłƭǘŀƭ ŀ ƪŀǊōƻƴƭłōƴȅƻƳ ŎǎǀƪƪŜƴǘŞǎŜYǀǊƴȅŜȊŜǘǊŜ ƎȅŀƪƻǊƻƭǘ Ƙŀǘłǎƻƪ 

ŎǎǀƪƪŜƴǘŞǎŜ

01

Energia-ŞǎŜǊǃŦƻǊǊłǎ-
ƘŀǘŞƪƻƴȅǎłƎŜƭǃǎŜƎƝǘŞǎŜ

02

WǀǾǃōƛȊǘƻǎƳŜƎƻƭŘłǎƻƪ

03

Az ǸȊŜƳŜƭǘŜǘŞǎƛƪǀƭǘǎŞƎŜƪŞǎa ƪǀǊƴȅŜȊŜǘƛ
ƪƻŎƪłȊŀǘƻƪŎǎǀƪƪŜƴǘŞǎŜ, a ōƛȊǘƻƴǎłƎ
ƴǀǾŜƭŞǎŜ ƳŜƭƭŜǘǘ

hƭȅŀƴ ǘŜŎƘƴƻƭƽƎƛłƪΣ ŀƳŜƭȅŜƪŜǘ ŀ ƳŜƎƭŞǾǃ 
Şǎ ƧǀǾǃōŜƭƛ ŜƴŜǊƎƛŀƛƎŞƴȅŜƪ ƪƛŜƭŞƎƝǘŞǎŞǊŜ 
terveztek

ϭ нлнр IƛǘŀŎƘƛ 9ƴŜǊƎȅΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦPublic
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EconiQa gyakorlatban: mƪƻƘŀǘŞƪƻƴȅ ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǼ ǘŜǊƳŞƪŜƪ
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Nem tartalmaz SF6-ƻǘΣ ŀƳƛ ƭŞƴȅŜƎŞōŜƴ ƪƛƪǸǎȊǀōǀƭƛ ŀ 
ǎȊƛƎŜǘŜƭǃƎłȊƘƻȊ ƪŀǇŎǎƻƭƽŘƽ /hн-ŜƎȅŜƴŞǊǘŞƪǼ 
ƪƛōƻŎǎłǘłǎǘ01
100%-ban olyanƳŜƎōƝȊƘŀǘƽŞǎǎƪłƭłȊƘŀǘƽ, mint a 
ƘŀƎȅƻƳłƴȅƻǎƳŜƎƻƭŘłǎ, ƳƛƪǀȊōŜƴa teljesŞƭŜǘŎƛƪƭǳǎ
ǎƻǊłƴa legalacsonyabbkarbonƭłōƴȅƻƳƻǘōƛȊǘƻǎƝǘƧŀ02
LǇŀǊłƎƛ ǎȊŀōǾłƴȅƳŜƎƻƭŘłǎΣ ŀƳŜƭȅ ƭŜƘŜǘǃǾŞ 
ǘŜǎȊƛ ŀ ƪǀȊƳǼǾŜƪ Şǎ ŀȊ ƛǇŀǊƛ Ǿłƭƭŀƭŀǘƻƪ ǎȊłƳłǊŀ 
az SF6-ƳŜƴǘŜǎǎŞƎŜǘ03
#ǘŦƻƎƽ ƪŀǇŎǎƻƭƽōŜǊŜƴŘŜȊŞǎŜƪ Şǎ ƳŜƎǎȊŀƪƝǘƽƪ 
ǇƻǊǘŦƽƭƛƽƧŀΣ ŀƳŜƭȅ ǳƭǘǊŀ ƴŀƎȅŦŜǎȊǸƭǘǎŞƎǼ 
ƘłƭƽȊŀǘƻƪǊŀ ƛǎ ǎƪłƭłȊƘŀǘƽ04

¨ǘǘǀǊǃǘŜŎƘƴƻƭƽƎƛłƪǊŀ, mint ǇŞƭŘłǳƭazEconiQ-ra, van 
ǎȊǸƪǎŞƎahhoz, hogymindenkiǎȊłƳłǊŀŦŜƴƴǘŀǊǘƘŀǘƽ
ŜƴŜǊƎƛŀƧǀǾǃǘōƛȊǘƻǎƝǘǎǳƴƪ..

Az EconiQ ƭŜƘŜǘǃǾŞteszia gyorsłǘłƭƭłǎǘazǀƪƻƘŀǘŞƪƻƴȅƳŜƎƻƭŘłǎƻƪǊŀƳłǊma! 

Ugyanolyankompaktmarad, mint a 
ƘŀƎȅƻƳłƴȅƻǎSF6-os ƳŜƎƻƭŘłǎ.05
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EconiQhigh-voltage roadmap: Advancing a sustainable energy 
future for all

13

* 60 Hz will be available in 2025 | ** 63kA
This roadmap contains forward-looking information which are based on our current best expectations, estimates and projections.
We reserve the right to make changes without prior notice.

Live tank breaker
(LTB)

420 kV145 kV72.5 kV

Plug and Switch System 
hybrid switchgear
(PASS)

Gas-insulated 
switchgear
(GIS)

72.5 kV*
145 kV*

420 kV 550 kV

Retrofill for GIL
(Service)

420 kV

Gas-insulated line
(GIL)

420 kV 550 kV

Available now 2024EconiQhigh-voltage portfolio

Dead tank breaker
(DTB)

420 kV 550 kV

550 kV

72.5 kV
145 kV

72.5 kV**
145 kV**

170 kV

170 kV245 kV

245 kV

245 kV

245 kV

2025
2027and 
beyond

2026


