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• Context 

• Test setup & Measuring system

• Results 
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• Two alternative gases will be investigated and will be compared with SF6

• Fluoronitrile (NOVECTM 4710)–CO2 mixtures   

PROMOTioN WP15.2.4

Context 
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80% of all SF6 is used in the 

transmissions industry 

• SF6 has a GWP 23500 higher than CO2 and it has been included in the 
Kyoto Protocol list 

• Different alternative gas mixtures are today proposed as substitute of 
SF6. As they could be used in replacement of SF6 in future DC GIS their 
electrical properties and principally partial discharge sensitivity and 
behavior need to be investigated

• Fluoroketones (NOVECTM 5110) – Air mixtures
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Gas mixture under study 
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Gas Pressure (bar abs) Equivalent 

pressure to 

SF6

(bar abs)

SF6 5

6

6.8

Air Plus Novec 5110 Technic Air Mixture

0.5 7 7.5 5

0.5 8.9 9.4 6

0.5 10.5 11 6.8

FN-CO2 mixture

Mixture 4%

Mixture 10%

Novec 4710 CO2 Mixture

0.32 7.68 8 5

0.65 5.85 6.5 5

Performed test
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Test setup and Measuring systems
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HV busbar

Protrusion

L=2 cm 

Optical fiber
UHF antenna

HFCT measurement is under progress

Optical
Photomultiplier
(185-700 nm)
Keithley
picoammeter

UHF
High-pass filter
(300-2000MHz)
Pre-amplifier 36 dB
Spectrum analyser

Conventional
measurement
100 kHz 400 kHz
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Results – SF6 as reference 5bar
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PD behavior with 2cm protrusion in SF6 under negative DC voltage

120kV

80kV

60pC

Conventional measurement
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Light emission measurement

5 minutes for each voltage step
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Results – SF6 as reference 5bar
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Influence of DC voltage 

• With the increase of DC voltage
• Discharge amplitude increases

• Time between discharges decreases

Example for SF6@5b with negative polarity
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Results – SF6 as reference 5b
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Influence of DC polarity

Negative polarity

• Higher discharge amplitude and lower time between discharge for negative polarity
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Results – Comparison SF6, FN-CO2 10% and AirPlus
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PD inception voltages for 5b SF6 equivalent dielectric strength 

Gas type SF6

at 5 bar abs 

FN-CO2 mixture 10% 

at 6.5 bar abs 

AirPLUS

at 7.5 bar abs 

Polarity 
POS NEG POS NEG POS NEG 

Vi [kV] 60 kV - 55 kV 65 kV - 50 kV 45 kV -40 kV 

• Higher inception voltage with positive polarity for all gases

• Same inception voltages for SF6 and FN-CO2 10% for both positive and negative polarities

• Lower inception voltage for AirPlus
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Results – Comparison SF6, FN-CO2 10% and AirPlus
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Lower time between PD impulses for alternative gases compared to SF6

Higher PD level observed for SF6 under negative polarity while it is observed for alternative gases 
under positive polarity

Negative polarity Positive polarity100kV
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• Measurements with protrusion defect with the remaining gases 

• Measurements with the other type of defect (metallic particle on insulator) 

PROMOTioN WP15.2.4

Planning 
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