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ENTSO-E, the European Network of Transmission System Operators for 
Electricity, is the association for the cooperation of the European trans-
mission system operators (TSOs). The 42 member TSOs representing  
35 countries are responsible for the secure and coordinated operation of 
Europe’s electricity system, the largest interconnected electrical grid in 
the world. In addition to its core, historical role in technical cooperation, 
ENTSO-E is also the common voice of TSOs.

ENTSO-E brings together the unique expertise of TSOs for the benefit of 
European citizens by keeping the lights on, enabling the energy transition, 
and promoting the completion and optimal functioning of the internal 
electricity market, including via the fulfilment of the mandates given to 
ENTSO-E based on EU legislation.

T&D Europe is the European Association of the Electricity Transmission  
& Distribution Equipment and Services Industry, which members are the 
European National Associations representing the interest of the electricity 
transmission and distribution equipment manufacturing and derived solu-
tions. The companies represented by T&D Europe account for a produc-
tion worth over € 25 billion and employ over 200,000 people in Europe.
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Transmission System Operators (ENTSO-E) use sulphur hexafluoride 
(SF₆) gas in numerous high-voltage (HV) and extra-high-voltage (EHV) 
alternating current (AC) applications, in particular in their Gas Insulated 
Substations (GIS), compact switchgear assemblies and in circuit break-
ers, and instruments transformers in their Air Insulated Substations 
(AIS).

ENTSO-E and T&D Europe are aware of the impact of SF₆ gas emissions 
on global warming. Accordingly, both associations expressed their 
 commitment to reduce these emissions, as declared in previous position 
 papers on SF₆ and SF₆ alternative technologies (see references [1] to [5]) 
that are in line with the EU carbon neutrality target for 2050.

In continuation with these previous positions, and given the progress 
made to date in the search for alternatives, ENTSO-E and T&D  Europe 
propose the following transition times to shift from SF₆ to alterna-
tive technologies, covering the wider European HV and EHV energy 
 transmission community: 

Transition times needed before the POM 1 prohibition for SF₆ equipment
From the entry into force of the F-Gas Regulation (presumably from 01.01.2023)

Voltage class 52 < Um ≤ 72.5 kV 72.5 < Um ≤ 145 kV 145 kV < Um ≤ 420 kV

Standard applications 5 years 6 years 9 years

Special and limit value 
 applications

In the F-Gas Regulation, no restrictive measures should be provided for this 
segment. Limit applications should be considered in a later renewed review 

of the F-Gas Regulation.

Extension and repair  
of  existing installations

SF₆ will also be needed beyond 2050 for the maintenance, repair,  
and  extension of existing installations.2 

1 Placing On the Market (POM)
2 Scenario for reducing SF₆ operating emissions from electrical equipment through the use of alternative insulating gases, ZVEI July 2020
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The transition times refer to the start from the date of 
applying a revised EU F-Gas Regulation 3 (presumably 
from January 2023) until the entry into force of restric-
tive measures. The transition times include the steps 
 required by manufacturers and users for the develop-
ment and introduction of new alternative gas-insulated 
technologies on the grid. Therefore, the evidence for the 
POM prohibition for SF₆ equipment is provided when al-
ternative technologies have successfully passed all nec-
essary steps at the manufacturer and user level (See Ap-
pendix I).

Standard SF₆ applications for GIS and AIS – 145 kV 
(40 kA), 170 kV (50 kA), 245 kV (50 kA) and 420 kV 
(63 kA) – are estimated to cover about 80 % of the HV 
and EHV European market. 

3 Current regulation (EU) No 517/2014
4 Placing On the Market (POM)

On the other hand, the 20 % of the HV and EHV  European 
market consists of special and limit value applications 
(i. e., niche market), which are also indispensable to the 
grid and usually associated with very high-performance 
requirements (e. g., switching of reactive power compen-
sation), special requirements for temperature ranges, 
maximum size/weight limitations (e. g., inner-city areas), 
highly reliable applications (e. g., offshore) and direct 
current HV applications. In the F-Gas Regulation, no re-
strictive measures should be provided for this segment 
until SF₆-free alternative solutions are available.

The equipment with voltage levels of 170 kV and 245 kV 
are considered as standard applications with the indicat-
ed transition time of 9 years.

PREREQUISITE FOR TRANSITION TIMES

A mandatory prerequisite from a TSO point of view for 
applying such transition times is the availability of at 
least two products from different manufacturers, which 
completed the required manufacturer and user steps, in-
cluding service providers for each application area. Col-
laboration between the user and manufacturer for the 
development and qualification of the alternative solution 
already generates a reduction of transition times of ap-
proximately 2 years. However, any delay in the develop-
ment times proposed by the manufacturer or in the user 
times will impact the ending of the transition times (See 
Appendix I).

In addition, TSOs require sufficient and stable supply 
capacities of products from at least two manufacturers 
to be available on the market, in order not to delay grid 
expansion and the integration of renewables, or not to 
jeopardise the reliability of energy supply. Otherwise, the 
use of conventional SF₆ equipment must remain possi-
ble for transitional purposes. In this regard, it must also 

be ensured that projects and contracts already awarded 
using SF₆ equipment can still be carried out, even after 
POM4 prohibition for SF₆ equipment.

As for the maintenance and repair of existing instal-
lations and equipment, the use of SF₆ technology and 
the availability of SF₆ gas will remain necessary beyond 
2050. Similar need may also occur for the extension of 
existing SF₆ installations.

Considering all this, ENTSO-E and T&D Europe recom-
mend the European Commission not to consider POM 
prohibition for SF₆-insulated HV and EHV equipment 
before the end of the above-mentioned transition 
times. TSOs commit to order alternative solutions as 
soon as evidence of availability is provided, which may 
be sooner than the current transition periods mentioned 
in this common position, in order to meet the EU CO₂ 
emissions targets as soon as possible.

REFERENCES

[1]  ENTSO-E position paper on the reduction of SF₆ emissions and introduction of alternative technologies ↳

[2]  T&D Europe position paper on SF₆ and SF₆ alternative technologies ↳

[3]  FNN Transition times necessary for alternative gas insulated electrical equipment ↳

[4]  Scenario for reducing SF₆ operating emissions from electrical equipment through the use of alternative insulating 
gases ↳

[5]  Position of the Spanish electricity sector on SF₆ and alternatives to SF₆ ↳

https://eepublicdownloads.blob.core.windows.net/public-cdn-container/clean-documents/Publications/Position papers and reports/200421_ENTSO-E_position_paper_on_the_reduction_of_SF6_APPROVED.pdf
https://www.tdeurope.eu/component/attachments/attachments.html?id=1421
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.vde.com%2Fresource%2Fblob%2F2032968%2Fd5f783fbc2a3d013765817d12d786c37%2Fvde-fnn-info-uebergangszeit--englisch-data.pdf&data=04%7C01%7Cgonzalo.morollon%40entsoe.eu%7C4c56fa99860144057b0008d90a8a4623%7C7ffbeccf0c1b496c897889209c2d375d%7C0%7C0%7C637552411271846687%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=RPGETuaUUjVnO8uWZ13UA7ENbiHnzkrbwOfc5F8aLVA%3D&reserved=0
https://www.zvei.org/en/press-media/publications/scenario-for-reducing-sf6-operating-emissions-from-electrical-equipment-through-the-use-of-alternative-insulating-gases
https://drive.google.com/file/d/1BZRyn5Gczf43dml6rjvEVjjytJzuMnpx/view


ENTSO-E and T&D Europe Position Paper on transition times from SF₆ to alternative technologies for HV and EHV applications | 5 

Appendix I

Transition times needed before the POM5  prohibition for SF₆ equipment
From the entry into force of the F-Gas Regulation (presumably from 01.01.2023)

Voltage and  
application classes

Manufacturer time User time Transition time
(synergy potential taken into 

account, if applicable) 

Standard applications

52 < Um ≤ 72.5 kV Available from  various 
manufacturers, 

 international operating 
experience available

5 years 5 years

Standard applications

72.5 < Um ≤ 145 kV
6 years 6 years

Standard applications

145 < Um ≤ 420 kV  *

3 years

Especially devices with 
circuit breaker function 
require longer develop-

ment times

8 years

Synergy potential  
of 2 years **

9 years

Special and limit value 
applications

52 < Um ≤ 420 kV

2 years

Especially devices with 
circuit breaker function 
require longer develop-

ment times

Open

Limit applications 
should be considered in 
a later, renewed review 
of the F-Gas Regulation

SF₆ will also be needed beyond 2050 for the maintenance, repair, and extension of existing equipment.

*  The equipment with voltage levels of 170 kV and 245 kV are considered as standard applications as well.

**  The synergy potential takes into account that certain steps 1 to 5 by manufacturers and steps 1 to 4 by users can be conducted in 
parallel (see example below)

5 Placing On the Market (POM)



Appendix II
EXAMPLE OF A TIMELINE FOR STANDARD APPLICATIONS

New F-Gas-Regulation

POM6 of alternative solution

Transition time (5 years)

User time

User timeManufacturer time

1. Technology/pre-development/feasibility
2. Product development
3. Type tests/product release
4. Initial/pilot applications/production ramp-up
5. Portfolio completion (incl. related type tests)

1. Specification
2. Prequalification
3. Technical release, pilot projects
4. Tendering and awarding

Synergy potential

Alternative
solution already

available

POM6 prohibition
for SF₆ solutions

in 52 kV < Um ≤ 72.5 kV

POM6 prohibition
for SF₆ solutions

in 145 kV < Um ≤ 420 kV
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6 Placing On the Market (POM)
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