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Aesthetic

Source: Vincent van Zeijst via Wikipedia



Agriculture
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Figure 3   Rutting in Agricultural Lands 

 

Agricultural Impact Statement (AIS) 
An AIS is required when the builders of a public construction project have the power to condemn 
property (eminent domain) and will acquire more than five acres of land from any farm operation.  
Wis. Stat. § 32.035 specifies what the Wisconsin Department of Agriculture, Trade and Consumer 
Protection (DATCP) is required to include in an AIS.  The AIS is prepared to help farmers 
determine appropriate compensation for their losses.  Easement agreements should include a 
discussion of anticipated damages and mutually agreed-upon reparation. 

Mitigation of  Agricultural Impacts 
The utility should work with agricultural landowners as early in the design process as is appropriate 
to help identify potential impacts, well in advance of construction.  Landowners and utilities may 
work out solutions that include minor changes to pole heights, specific pole locations, construction 
timing, and other significant land use concerns.  By incorporating these solutions in written 
agreements, agricultural impacts can be prevented or minimized.  A utility working with landowners 
can: 

• Avoid or minimize construction through sensitive farmland; 
• Identify, address, and document concerns before construction begins; 
• Find resolutions for anticipated impacts (e.g., payments to temporarily suspend farming 

activities or the installation of a temporary fence). 

Problems with pole placement can be mitigated to some extent if the utility works with farmers to 
determine optimal pole locations.  The following approaches might be useful: 

• Using single-pole structures instead of H-frame or other multiple-pole structures so that 
there is less interference with farm machinery, less land impacted, and weed encroachment 
issues; 

• Locating the line along fence lines, field lines, or adjacent to roads so as to minimize field 
impacts; 

• Using transmission structures with longer spans to clear fields; 

Source: Environmental Impacts of Transmission Lines - Public Service Commission of Wisconsin  



Planes & Airports

Source: Wagner51 via Wikipedia

Source: DC2bis via Wikipedia



Archeological, historical as well as cultural 
concerns

Archeological and historical sites 
are tools for learning about the past 
which are becoming rare. Other 
cultural concerns may happen, for 
instance in the case of communities 
that do not use electricity (e.g., the 
Amish Community)


Illustration: installation project of 
the Montagnette substation in 
France (13); this site led to an 
archaeological excavation 
(conducted by Inrap) on a section of 
via Agrippa, a Roman road linking 
Lyon to Arles. RTE modified the 
project to conserve and develop a 
section of this Roman road.

Source: https://lemag.rte-et-vous.com/actualites/electricite-et-archeologie-lhistoire-dune-voie-antique-dans-la-revue-archeopages

https://lemag.rte-et-vous.com/actualites/electricite-et-archeologie-lhistoire-dune-voie-antique-dans-la-revue-archeopages


Exposure to Electric and Magnetic Fields: 
Impacts on Health

Several epidemiological studies have shown a weak statistical association 
with the risk of childhood leukemia.


However 

Cellular and animals studies have shown no link between EMF and disease.


More generally, no cause-and-effect relationship established between 
exposure to EMF and human disease, neither plausible biological mechanism.


There is a growing consensus within the scientific community that exposure to 
magnetic fields is not responsible for human disease. 

Implantable Medical Devices and Pacemakers 
Potential Electromagnetic Interference or EMI. But exposures come from many 
origins.



Endangered, Threatened, Protected or 
invasive Species

Construction and maintenance of 
transmission lines might destroy individual 
plants and animals, or their habitat (trees 
that are cut, soil erosion, wetlands, etc).


Birds may also face collisions or 
electrocutions.


Human actions are the primary means of 
invasive species introductions. 


Transmission line construction (and also 
maintenance) 
=> Disturbance of ROW soils and 
vegetation 
=> Eventually, contribution to the spread 
of invasive species


Une petite anecdote…

Source: http://rapaces.lpo.fr/cna-oiseaux-et-lignes-electriques/reseau-de-transport-delectricite
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06 septembe 2018 

Elia en collaboration avec Natagora installe des balises 
avifaunes sur la ligne « Les AWIRS ».   

Marleen Vanhecke (NDL/ENG): +32  486 49 01 09 
Jean Fassiaux (FR) : +32 474 46 87 82 
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{ Le balisage de la ligne s’étend sur 1,5 km entre Les Awirs et Le Val, le long de la Meuse ; 
{ L’objectif de ce projet est de limiter les collisions d’oiseaux avec les câbles des lignes à 

haute tension ; 
{ D’autres travaux de ce type vont encore voir le jour dans les années à venir. 

 

Elia a commencé à poser des balises avifaunes sur la nouvelle ligne à haute tension  220 kV « Les AWIRS 
» en région liégeoise. Le balisage sera installé sur une distance de 1,5 kilomètres. Le mécanisme est posé 
sur le câble de garde et permet de le rendre plus visible pour les oiseaux et donc de réduire très fortement 
le risque de collision. Le projet se déroule en collaboration avec Natagora qui conseille aussi Elia dans 
d’autres projets de protection de l’environnement. 

 
LE CONTEXTE 
Le point de départ de cette opération est une étude menée en 2012 conjointement par Natuurpunt, Natagora, 
Vogelbescherming Vlaanderen et l’Institut flamand de Recherche sur la Nature et la Forêt (INBO). Cette étude a 
cartographié les zones les plus critiques pour le risque de collision des oiseaux avec les câbles à haute tension. 
Elle a démontré à l’époque que 3,4 % du réseau électrique aérien d’Elia constituait un risque élevé de mortalité 
pour les oiseaux. Depuis, ces zones les plus critiques sont traitées petit à petit par Elia en collaboration avec ses 
partenaires. 
 
Le projet fait suite à d’autres expériences positives déjà menées par Elia. De telles balises ont effectivement déjà 
été placées avec des résultats très positifs à Audenarde, entre Zeebruges et Dudzele (projet Stévin), et à d’autres 
endroits en Belgique. 
 
LE PROJET 
Dans le cadre de la ligne des Awirs, l’étude a identifié 1,5 km du trajet comme zone à risque, car il se situe dans 
une zone de déplacement importante pour les oiseaux et plus spécifiquement les mouettes et les goélands. Ces 
oiseaux utilisent la Meuse comme « corridor » de déplacement entre leurs lieux de repos et d’alimentation.  
C’est la première fois qu’à la suite des études menées, Elia place des balises sur une ligne existante en Wallonie 
(hors des nouveaux projets de remplacements de lignes). 
 
REDUIRE AU MAXIMUM LES COLLISIONS  
Elia est très sensible à la problématique des collisions avec les oiseaux et travaille main dans la main avec les 
organisations qui nous conseillent en la matière pour les réduire au maximum. Ces associations constituent des 
partenaires essentiels pour la réalisation d’une meilleure intégration paysagère de notre infrastructure électrique. 
D’autres lignes à risque devront encore être balisées à l’avenir avec le soutien et l’expertise de nos partenaires 
tant en Wallonie qu’en Flandre. 
 
Afin de garantir la sécurité d’approvisionnement et pour des raisons de sécurité, la pose de balises avifaunes 
s’opère exclusivement lorsque la ligne à haute tension est mise hors service pour des travaux (d’entretien). Les 
différents points noirs sont donc traités dans le cadre d’un plan pluriannuel. 
 
 

http://rapaces.lpo.fr/cna-oiseaux-et-lignes-electriques/reseau-de-transport-delectricite


The LIFE ELIA project

The « Life-Elia » project: valorizing electric 
corridors in order to increase biodiversity.


https://youtu.be/jwk5tawfPeg


Develop and restore more than 300 ha under 
the routes  
-> Installation and restoration of forest edges 
-> Creation of conservatory orchards 
-> Creation and restoration of peat bogs, 
heaths and meadows 
-> Creation of ponds 
-> Management of invasive plant species 
-> Installation of a grazing and mowing 
infrastructure 
-> Creation of light flowering meadows.

1 LIFE ELIA - Référence CE : LIFE10 NAT/BE/709

Valorisation des emprises du réseau de transport d’électricité  
comme vecteurs actifs favorables à la Biodiversité

Nom court 
LIFE ELIA

Référence CE 
LIFE10 NAT/BE/709

Durée du projet 
Septembre 2011 à Août 2016
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Objectifs du projet

Aménager et restaurer plus de 300 ha sous les tracés de lignes à moyenne et haute tension en 

Région wallonne et en France de façon à favoriser la biodiversité (voir cartes 1 et 2). Différentes 

opérations seront menées pour garantir une exemplarité de ces restaurations :

Installation et restauration de lisières forestières (voir fig.1). 
Cette action doit se mettre en place exclusivement en bordure des corridors créés par les tracés de 

ligne. Nous avons donc une surface de 2 x 15 m. Il est prévu de créer des lisières sur ue longueur de 

30 km et d’en restaurer sur une longueur de 40 km. Il est également prévu de clôturer 30 ha. De ces 

nouvelles lisières dans les massifs où la présence de la grande faune ne permettrait pas la reprise 

des plants.

Objectif: 210 ha

Gestion classique  /  Gestion améliorée 

Fig.1.-Représentation schématique de la création de lisières intra-forestières

Création des vergers conservatoires. 
Le but de cette action est de sauvegarder et multiplier des espèces très locales d’arbres à 

fruits. Les essences concernées sont, dans la plupart des cas, des espèces de faible dimension, 

permettant leur implantation sous les lignes. Il s’agira principalement de pommiers, poiriers, 

néfliers,... 

Objectif: 20 ha

I.

I.1.

I.2.

3 LIFE ELIA - Référence CE : LIFE10 NAT/BE/709

Objectifs du projet

Aménager et restaurer plus de 300 ha sous les tracés de lignes à moyenne et haute tension en 

Région wallonne et en France de façon à favoriser la biodiversité (voir cartes 1 et 2). Différentes 

opérations seront menées pour garantir une exemplarité de ces restaurations :

Installation et restauration de lisières forestières (voir fig.1). 
Cette action doit se mettre en place exclusivement en bordure des corridors créés par les tracés de 

ligne. Nous avons donc une surface de 2 x 15 m. Il est prévu de créer des lisières sur ue longueur de 

30 km et d’en restaurer sur une longueur de 40 km. Il est également prévu de clôturer 30 ha. De ces 

nouvelles lisières dans les massifs où la présence de la grande faune ne permettrait pas la reprise 

des plants.

Objectif: 210 ha

Gestion classique  /  Gestion améliorée 

Fig.1.-Représentation schématique de la création de lisières intra-forestières

Création des vergers conservatoires. 
Le but de cette action est de sauvegarder et multiplier des espèces très locales d’arbres à 

fruits. Les essences concernées sont, dans la plupart des cas, des espèces de faible dimension, 

permettant leur implantation sous les lignes. Il s’agira principalement de pommiers, poiriers, 

néfliers,... 

Objectif: 20 ha

I.

I.1.

I.2.

1 LIFE ELIA - Référence CE : LIFE10 NAT/BE/709

Valorisation des emprises du réseau de transport d’électricité  
comme vecteurs actifs favorables à la Biodiversité

Nom court 
LIFE ELIA

Référence CE 
LIFE10 NAT/BE/709

Durée du projet 
Septembre 2011 à Août 2016

https://youtu.be/jwk5tawfPeg


Noise and light impact

Noise generated by equipments


• during the construction phase,


• during the operation. 

Other types of sounds: sizzles, crackles, or 
hissing noises that occur during periods of high 
humidity, caused by the ionization of electricity 
in the moist air near the wires

Picture: long exposure photograph of corona 
discharge on an insulator string of a 500 
kV overhead power line (note that corona 
discharges represent a significant power loss 
for electric utilities)  
Source: Nitromethane via Wikipedia



Property Owner & Nimby Issues

{Electricity users} and {those that bear the impacts of the facilities}: the second may have an unfairness feeling.


=> Money paid to the landowners for having a transmission line cross their property, but some may not consider 
it as enough to compensate for aesthetic (or other) impacts as well as loss of ‘full rights’ on their property 
(compensation for the « highest and best use » of the affected parcel may not always be applied ?)


From Wikipedia : 
The Appraisal Institute defines highest and best use as follows: The reasonably probable and legal use of vacant 
land or an improved property that is physically possible, appropriately supported, financially feasible, and that 
results in the highest value. The four criteria the highest and best use must meet are legal permissibility, physical 
possibility, financial feasibility, and maximum productivity. Alternatively, the probable use of land or improved 
property – specific with respect to the user and timing of the use – that is adequately supported and results in 
the highest present value. 

Also,


- Favoring the placement of new transmission lines within/next to existing equipments 
- Property owners, who live near the line, but not on the ROW: affected but not compensated 
- Subsequent owners not compensated if the easement payment was a one-time payment 
- Potential change in property values.


Cf. NIMBY (Not In My BackYard issues)



Source: https://www.spiegel.de/international/germany/bild-1266586-1426952.html



Combining effects: the case of recreation 
areas

Recreation areas are areas where recreational 
activities occur (parks, trails, lakes,…). Such 
area can be simultaneously affected by 
transmission lines by several factors:


• Decrease the attractiveness of such areas 
because of aesthetic evolution

• Altering the types of wildlife found in an area 
by creating more edge habitat or additional 
mortality risks to birds; 

• Providing paths or better access to 
previously inaccessible areas for those who 
snowmobile, ski, bike, hike, or hunt (note 
that, in such cases, it can also pose 
additional safety risks by adding new poles 
and wiles)
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Pâturage et lisières 
sous les lignes 
électriques 
dans le Parc naturel 
régional de  
la Forêt d’Orient
Transformons les emprises de lignes  
électriques en couloirs verts

Plus d’informations sur

www.life-elia.eu
Suivez le projet sur :

www.life-elia.eu

De multiples acteurs
RTE (Réseau de Transport d’Electricité)

RTE est une entreprise de service dont la mission fondamentale 
est d’assurer à tous ses clients l’accès à une alimentation 
électrique économique, sûre et  propre. À cet effet, RTE exploite, 
maintient et développe le réseau à haute et très haute tension. 
RTE adhère à la Stratégie Nationale pour la Biodiversité et 
s’engage dans sa mise en œuvre.

www.rte-france.com

Parc naturel régional Forêt d’Orient 
(PNRFO)
Le PNRFO couvre 82.000 hectares, regroupe 56 communes  
et comprend 5 régions naturelles. Sa mission est de protéger  
et mettre en valeur un patrimoine aux richesses exceptionnelles 
tout en contribuant à son développement économique.

www.pnr-foret-orient.fr

Conservatoire d’espaces naturels  
de Champagne-Ardenne
Le Conservatoire assure la préservation durable de plus de 3.200 
hectares de marais, pelouses à orchidées, étangs, mares, forêts, 
habitats à chauves-souris répartis sur 190 sites.

www.cen-champagne-ardenne.org

Propriétaires privés
De nombreux propriétaires privés soutiennent le projet et 
mettent à disposition une partie de leur terrain sous la ligne.

Éleveur de moutons
L’éleveur local de moutons permet la bonne gestion du site  
en maintenant la végétation basse.

Communes de Brienne-la-Vieille et de Radonvilliers
Les deux Communes soutiennent le projet. La commune de Brienne-
la-Vieille est propriétaire des terrains de la Pelouse aux brebis.

Concilier transport 
d’électricité et biodiversité
Le projet LIFE Elia-RTE vise à valoriser et dynamiser les  
corridors forestiers où passent les lignes électriques afin 
d’en faire une réelle opportunité pour la nature et les 
acteurs du territoire.

L’objectif en Forêt d’Orient est de stabiliser des milieux 
naturels qui nécessiteront un minimum d’interventions 
dans le futur tout en garantissant la sécurité électrique… 
Tout bénéfice pour RTE et la nature !

La particularité du site en Forêt d’Orient
La tranchée forestière concernée par le projet se situe sur  
la ligne électrique 225.000 Volts qui relie Creney à Froncles. 

Cette tranchée traverse le site Natura 2000 « Pelouse  
et bois des Brebis à Brienne-la-vieille ».

Des prairies comme espaces pour la biodiversité
Historiquement, de nombreuses prairies en bordure de 
l’Aube étaient pâturées. Progressivement, suite à l’abandon 
du pâturage, ces espaces ouverts se sont embroussaillés pour 
ressembler de plus en plus à la forêt. Le projet LIFE Elia-RTE 
permet la restauration de ces prairies.

LIFE-ELIA
Valorisation des emprises du réseau 
de transport d’électricité comme 
vecteurs actifs favorables à la 
Biodiversité.

Référence CE
LIFE10 NAT/BE/709

Coordination Générale
Gérard Jadoul 
gerard.jadoul@gmail.com

Partenaires

Ce projet est soutenu par l’outil financier LIFE+ de l’Union européenne.
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Safety

Contact with transmission lines, fallen lines, lightning.


Induced voltage: people or animals can receive an electrical shock by touching a 
metal object located near a transmission line, depending on the mass and the 
orientation (wrt the line) of the object.


 
=> Refueling cars close to high-voltage transmission lines may not be a good 
idea



Stray Voltage

An interesting case regarding Farm 
animals:


The Court of Appeal of Caen 
acknowledges on 24 November 2015 that 
very high voltage lines have affected the 
quality of milk produced by the cows of a 
breeder in the Channel, the judges relying 
on the report of veterinarians having 
found that cows were less prone to 
mastitis follows a three-week cut of the 
HV line in August 2012


Source: wdwd via Wikipedia



Water Resources, Wetlands, Woodlands
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3,000 stream miles or approximately 8 percent have been designated as ORW and more than 4,500 
stream miles or approximately 11 percent have been designated as ERW.  Of Wisconsin’s 15,000 
lakes and impoundments, 103 are designated as ORW. 

Mitigation of  Impacts to Surface Waters 
Techniques for minimizing adverse effects of constructing transmission lines in river and stream 
environments, especially in ASNRI-designated waters include avoiding impacts, minimizing impacts, 
and/or effective remediation of the impacts.  Impacts to waterways can be avoided by rerouting the 
line away from the waterway, adjusting pole placements to span the resource overhead, constructing 
the line under the resource, or constructing temporary bridge structures across the resource.  
Methods to minimize impacts include avoiding pole placements adjacent to the resource, using 
WDNR-approved erosion control methods, using alternative construction methods such as 
helicopter construction, landscaping to screen the poles from the view of river users, and 
maintaining shaded stream cover.  After construction, some impacts can be remediated. 

There are several methods and cable types for constructing a transmission line under a resource.  
Lower voltage and distribution lines are commonly directionally bored under the waterway.  High 
voltage lines are rarely constructed underground due to the substantial engineering, costs, and 
operational hurdles that would need to be overcome for it to be a feasible alternative to overhead 
construction.  Directionally boring a line underground will minimize construction and aesthetic 
impacts to the resource; however it does require potentially large construction entrance and exit pits 
on either side of the resource.  There are also concerns about the potential for frac-outs which can 
release drilling fluids into the waterbody and subsurface environment. 

The use of properly designed temporary bridge structures avoids the necessity of driving 
construction equipment through streams (Figure 5).  Temporary bridges generally consist of timber 
mats that can allow heavy construction traffic to cross streams, creeks, and other drainage features 
without damaging the banks or increasing the potential for soil erosion.  Temporary bridges should 
be located to avoid unique or sensitive portions of these waterways, i.e., bends, riffles, pools, 
spawning beds, etc.  They span from top-of-bank to top-of-bank and rarely require a support 
structure under the bridge, placed on the bed of the waterway, to support heavy vehicle use. 

Figure 5   Temporary Bridge Structure Spanning a Waterway 
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Proper WDNR-approved erosion control is necessary for all construction activities, especially those 
that may affect water resources.  WDNR Best Management Practices (BMP) should be employed 
before, during, and immediately after construction of the project to reduce the risk of excess 
siltation into streams.  Erosion controls must be regularly inspected and maintained throughout the 
construction phase of a project until exposed soil has been stabilized.   

Woodlands and shrub/scrub areas along streams are a valuable buffer between adjacent land uses 
such as farm fields and corridors of natural habitats.  The vegetation protects water quality, 
maintains soil moisture levels in stream banks, helps stabilize the banks, filters nutrient-laden 
sediments and other runoff, maintains cooler water temperatures, and encourages a diversity of 
vegetation and wildlife habitats.  The removal of vegetative buffers from ASNRI-designated 
shoreland zones could raise the temperature of the water temperature.  Cool water temperatures are 
necessary for good trout stream habitat.  Existing vegetative buffers should be left undisturbed or 
minimally disturbed, whenever possible.  For areas where construction impacts cannot be avoided, 
low-growing native tree and shrub buffers along these streams should be allowed to regrow and/or 
should be replanted so as to maintain the pre-construction water quality in the streams (Figure 6).  

Figure 6   Restored River Bank Following Construction 

 

Wetlands 
Potential Impacts to Wetlands 
Wetlands occur in many different forms and serve vital functions including storing runoff, 
regenerating groundwater, filtering sediments and pollutants, and providing habitat for aquatic 
species and wildlife.  The construction and maintenance of transmission lines can damage wetlands 
in several ways including the following: 

• Heavy machinery can crush wetland vegetation; 
• Wetland soils, especially very peaty soils can be easily compacted, increasing runoff, blocking 

flows, and greatly reducing the wetland’s water holding capacity; 
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USDA Wetland Reserve Program Lands 
Some properties in Wisconsin are enrolled in the Wetlands Reserve Program (WRP), a voluntary 

program overseen by the National Resource Conservation Service (NRCS) of the USDA.  Farmers 

are provided the opportunity to retire marginal agricultural lands, and reap the economic and social 

benefits of having wetlands on their property.  The program offers a landowner payment for 

restoring, protecting, or enhancing wetlands on the property in consultation with NRCS, USFWS, 

WNDR, and local conservation districts.   

WRP easements or cost-share agreements do not necessarily prohibit the construction of a 

transmission line across a wetland.  A biologist or the central NRCS office in Washington would 

likely decide if a proposed line or access road were a “compatible” use.  Landowners can make 

“compatible use” requests throughout the life of the easement or agreement. 

Figure 7   Mats Used in a Wet Meadow Figure 8   Mats Used in a Wooded Wetland 

       

Woodlands 
Potential Impacts to Woodlands 
Wisconsin forests provide recreational opportunities, wildlife and plant habitats, and timber.  

Building a transmission line through woodlands requires that all trees and brush be cleared from the 

ROW.  One mile of 100-foot ROW through a forest results in the loss of approximately 12 acres of 

trees.  Transmission construction impacts can include forest fragmentation and the loss and 

degradation of wooded habitat, aesthetic enjoyment of the resource, and/or the loss of income. 

Different machines and techniques are used to remove trees from the transmission ROW depending 

on whether the woodlands consist of mature trees, have large quantities of understory trees, or are 

considered a sensitive environment, such as a wooded wetland.  The clearing techniques can range 

from large whole tree processors which can cause rutting and compaction of the forest floor to hand 

clearing with chainsaws in more sensitive environments.  These activities are shown in Figures 9  

and 10. 
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program overseen by the National Resource Conservation Service (NRCS) of the USDA.  Farmers 

are provided the opportunity to retire marginal agricultural lands, and reap the economic and social 

benefits of having wetlands on their property.  The program offers a landowner payment for 

restoring, protecting, or enhancing wetlands on the property in consultation with NRCS, USFWS, 

WNDR, and local conservation districts.   

WRP easements or cost-share agreements do not necessarily prohibit the construction of a 

transmission line across a wetland.  A biologist or the central NRCS office in Washington would 

likely decide if a proposed line or access road were a “compatible” use.  Landowners can make 

“compatible use” requests throughout the life of the easement or agreement. 

Figure 7   Mats Used in a Wet Meadow Figure 8   Mats Used in a Wooded Wetland 

       

Woodlands 
Potential Impacts to Woodlands 
Wisconsin forests provide recreational opportunities, wildlife and plant habitats, and timber.  

Building a transmission line through woodlands requires that all trees and brush be cleared from the 

ROW.  One mile of 100-foot ROW through a forest results in the loss of approximately 12 acres of 

trees.  Transmission construction impacts can include forest fragmentation and the loss and 

degradation of wooded habitat, aesthetic enjoyment of the resource, and/or the loss of income. 

Different machines and techniques are used to remove trees from the transmission ROW depending 

on whether the woodlands consist of mature trees, have large quantities of understory trees, or are 

considered a sensitive environment, such as a wooded wetland.  The clearing techniques can range 

from large whole tree processors which can cause rutting and compaction of the forest floor to hand 

clearing with chainsaws in more sensitive environments.  These activities are shown in Figures 9  

and 10. 

Source: Environmental Impacts of Transmission Lines - Public Service Commission of Wisconsin  
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BBC News
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SF6

Wikipedia says :


Sulfur hexafluoride (SF6) is an inorganic, colorless, odorless, 
non-flammable, non-toxic but extremely potent greenhouse gas, 
and an excellent electrical insulator. 

More than 10,000 tons of SF6 are produced per year, most of 
which (over 8,000 tons) is used as a gaseous dielectric medium in 
the electrical industry. 

Global warming potential: about 23k times that of CO2.

https://en.wikipedia.org/wiki/Inorganic_compound
https://en.wikipedia.org/wiki/Flammable
https://en.wikipedia.org/wiki/Greenhouse_gas
https://en.wikipedia.org/wiki/Insulator_(electricity)
https://en.wikipedia.org/wiki/Dielectric_gas
https://en.wikipedia.org/wiki/Electrical_power_industry


Should we worry?
Concentrations in the atmosphere are very small 
right now, but the global installed base of SF6 is 
expected to grow by 75% by 2030 and the most 
important means by which SF6 gets into the 
atmosphere is from leaks in the electricity 
industry. Also,  SF6 is a synthetic gas -> not 
absorbed or destroyed naturally. It will then have 
to be replaced and destroyed.




SF6: alternatives?
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SUMMARY 
The modern transmission and distribution network relies on SF6 technology because of its 
remarkable arc quenching properties and dielectric insulation (approximately 3 times greater than 
air). Moreover, as SF6 is stable, nontoxic and nonflammable, it allows manufacturers to design 
switchgears that are compact, insensitive to environmental conditions, require little maintenance 
and have limited environmental impacts. However, even if SF6 Switchgears are safe for the 
environment, the SF6 insulating gas has potential significant environmental impacts if it leaks into 
the atmosphere.  
SF6 is one of the six gases included in the Kyoto Protocol, with a global warming potential that is 
22800 times greater than CO2. Therefore, 1kg of SF6 released into the atmosphere has the 
equivalent global warming impact as 22.8 tons of CO2.  
Alternative solutions to SF6 have been researched for a long time. Up to now, no significant 
success has been achieved in solutions for the transmission network.  
This paper presents the research conducted with fluorinated compounds over the past few years 
and the methodology used to develop new fluorinated molecules to be used into high voltage 
equipment as SF6 alternatives with properties significantly improved with respect to typical 
SF6/N2 mixtures already in use. In addition to a low global warming potential the new candidate 
has to comply with the stringent specifications of switchgears such as a high dielectric strength, 
high thermal dissipation, low boiling point, low toxicity, arc switching capability, compatibility 
with materials used in the switchgear, high stability versus temperature and time and to be easily 
handled on site for gas filling or topping up. New fluorinated chemicals having very high 
dielectric strength are listed and pros and cons of each of them are reported.  
Potential application of SF6-free gas mixtures for dielectric insulation and arc switching into high 
voltage apparatuses are reported with the aim to be low in toxicity and to reduce the global 
warming potential of the new mixture to typically 2 to 3% of the SF6 equivalent with no or minor 
design modification by respect to typical SF6 design. Research in progress on arc interrupting 
capability of this new gas mixture has shown promising results that are not described in this 
publication. We expect this new gas mixture to allow a major move towards a new generation of 
environmentally friendly switchgears. 
 
KEYWORDS: SF6-free, environmentally friendly switchgears, gas mixtures, dielectric strength. 
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