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F-GAS REGULATION AND SF6 | INTRODUCTION OF CLIMATE-FRIENDLY 

TECHNOLOGIES IN THE TRANSMISSION GRID  
 

The four transmission system operators for electricity in Germany (4ÜNB) are committed to working together 

with the transmission system operators for electricity (TSO) in Europe to achieve the national and European 

climate and energy targets. The reliable operation and targeted development of transmission grids is key to 

achieving the decarbonisation of the European economies by the year 2045/2050. This requires large pro-

curement volumes of well-proven assets and equipment across a wide technical spectrum. The draft Reg-

ulation on Fluorinated Greenhouse Gases (F-Gas Regulation) currently under discussion at EU level 

poses a significant delay and safety risk for the necessary development and smooth operation of the 

transmission grids due to the anticipated treatment of sulphur hexafluoride (SF6) specified therein. 

To avoid such adverse effects, the F-Gas Regulation must be properly designed in the ongoing leg-

islative procedure.  

This position paper authored by the 4ÜNB contains corresponding proposals in section 4. 

In detail: 

01. THE F-GAS REGULATION CAN BECOME AN IMPORTANT INSTRUMENT ON THE PATH TO CLI-

MATE NEUTRALITY  

To achieve climate neutrality in Europe, the F-Gas Regulation can become an effective instrument in addition 

to the integration of renewable energies. The current draft Regulation of the EU Commission includes the 

use of SF6, which has very good electrical properties. Therefore, SF6 is used as an electrical insulation and/or 

electric arc extinguishing medium in a lot of important equipment in a closed system. However, SF6 is the 

gas with the highest global warming potential (GWP) = 25,200. A reduction of SF6 emissions is achieved by 

the 4ÜNB through their strategy1 to introduce alternative technologies and, insofar possible, by not using SF6 

in the procurement of new equipment.  

02. PLANNING CERTAINTY IS URGENTLY NEEDED AS ONE OF THE GENERAL CONDITIONS FOR 

NETWORK DEVELOPMENT 

In terms of network development projects, such as those in the current German Network Development Plan 

for Electricity (NEP) in particular, the technical configuration of the switchgear (e.g. space requirements) must 

be determined at an early stage (approx. three to five years before the start of construction activities). SF6-

free switchgear may require different spatial dimensions than SF6 switchgear. The defined asset configura-

tion then goes through the permitting procedure under public law. For planning certainty, both the legal 

compliance with the F-Gas Regulation and the broad and sufficient market and supply availability of 

the required equipment are essential prerequisites.  

However, the planning certainty that is essential for these processes would be jeopardised in the 

near future if the draft Regulation were to be implemented in its current version. The restriction on the 

installation and replacement of electrical switchgear in the transmission grid (see Art. 11 in conjunction with 

Annex IV No. 23 draft Regulation) would entail major risks for network development and the day-to-day 

operation of the electricity grid, especially during the ongoing development of SF6-free products by manufac-

turers over the next few years. The negative impact of the restrictions would not first take effect when the 

time limits set by the draft Regulation come legally into effect from 1 January 2026. In fact, the ongoing 

procedural steps of planning, approval, and procurement of electrical switchgear for voltages >145 kV would 

already be affected today. The expected accumulation of these factors with global risks (war in Ukraine, 

Covid pandemic, disruption of supply chains etc.) would threaten the envisaged grid development projects 

on top of the current energy crisis with a significant delay.  

                                                           
1: 4ÜNB, 8 June 2022: Strategy Alternative Gases [available in German language only], s. https://www.netztransparenz.de/por-
tals/1/4%20UeNB%20-%20Strategie%20-%20AlternativeGase.pdf 

https://www.netztransparenz.de/portals/1/4%20UeNB%20-%20Strategie%20-%20AlternativeGase.pdf
https://www.netztransparenz.de/portals/1/4%20UeNB%20-%20Strategie%20-%20AlternativeGase.pdf
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03. EXISTING ALTERNATIVE GAS STRATEGY OF THE 4ÜNB 

The 4ÜNB are striving for switching to suitable alternative technologies instead of SF6 as fast and as com-

prehensively as possible. In doing so, they have developed a common short- and long-term objective2 to 

support the ongoing discussions.  

Nevertheless, from today's perspective, important aspects for alternative technologies at the extra-high volt-

age level (>145 kV) remain still unclear. With a view to their development, various manufacturers are seeking 

to implement/develop different SF6-free technologies that differ in key points (e.g. GWP, personal safety, 

electrical properties, composition of the gas mixture, dimensions of the equipment). In addition, the alterna-

tive technologies must have the same very high level of reliability as the current SF6 technology in order to 

continue to maintain a high level of security of supply in general. To ensure that alternative solutions are 

available for all types of applications in the transmission grid in the future, all potential alternative technologies 

must be considered and, if possible, be piloted. In this context, the 4ÜNB will ensure that the gases used are 

considerably more climate-friendly than SF6. The long-term goal of the 4ÜNB is to use only natural gases as 

an alternative to SF6. 

04. REQUIREMENTS FOR THE F-GAS REGULATION TO ACHIEVE ENERGY TRANSITION AND CLI-

MATE NEUTRALITY  

To ensure a rapid implementation of the energy transition, the requirements of the future F-Gas Regulation 

must be formulated appropriately and without ambiguity regarding the requirements for transmission grids. 

 

Therefore, we propose the following three adjustments:  

─ Grandfathering of already installed SF6 equipment: Enabling the procurement and use of spare 

parts. The current wording of Art. 11(1) in conjunction with Annex IV No. 23 provides for a restriction on 

the use of spare parts. In order to ensure the reliability of the electricity network, it must be possible to 

maintain and repair existing assets without restriction until the end of their lifespan3. Otherwise, for ex-

ample, after a defect in a gas-insulated metal-enclosed switchgear, the entire unit would have to be 

rebuilt instead of getting repaired. This would lead to several years of outage. To minimise outages, the 

procurement and installation of spare parts should be exempted from the restrictions. 

─ Planning certainty for the energy transition: Appropriate definition of the term "placing on the 

market" (POM) particularly for electrical switchgear. The definition of "POM" according to Art. 3(6) 

in conjunction with Art. 11(1) and Annex IV No. 23 concerns both product-related aspects and activities 

of manufacturers and operators. It is well suited for consumer goods, but for network assets we need a 

clear and feasible definition of the future restrictions on electrical switchgear, which answers the central 

question "Who is allowed to do what and by when?" In this context, the TSO project durations (usually 

more than four years) and the required market and supply availability of mature products must be con-

sidered for planning certainty. The current draft of the F-Gas Regulation creates uncertainty for both 

TSOs and manufacturers due to the remaining ambiguities. To resolve this, "POM" must refer to the 

date of conclusion/signing of the contract for the supply of the electrical switchgear. 

− Consideration of security of technology and market availability for all technical applications: 

According to Annex IV No. 23, installation and replacement of electrical switchgear with fluorinated 

gases can also take place after the ban date unless no suitable alternative is available based on “tech-

nical grounds". Due to the very lengthy and resource-intensive development of alternative technologies 

by equipment manufacturers, it is currently not predictable what technologies for voltages >145 kV will 

be available on the market and reach market maturity. In addition, cancellations of alternative technolo-

gies, as has already occurred in the past, can lead to a shortage of availability on the market and for 

delivery. In our view, it is therefore necessary to address not only technical reasons but also market and 

supply availability and technology security in Annex IV No. 23.  

                                                           
2: see footnote 1 
3: Gas-insulated switch gear has a lifespan of some 40 years.  


