
Manufacturer’s Guaranteed Leak Rate


•	 Leak rate limit in USA-before Kyoto 
•	 Leak rate limit in Japan 
•	 NEMA SF6 Use Guidelines-after Kyoto


•	 Continuing work—to establish leak rate 
limit of less than 0.1% per year as the 
guaranteed and expected limit (means 
at least 50 years to first alarm) 
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Leak rate limit in USA Before Kyoto


Dielectric and interrupting ratings met at

moderate pressures of 30 to 70 psig


•	 Convenient add 10% to 20 % extra gas 
to allow for leakage and ease of density
monitoring 

•	 SF6 gas was inexpensive and readily 
available 

•	 Limit set at 1% overall, 2% per 
compartment 
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IEC Leakage Limits : Pre-Kyoto
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Leakage was expected and tolerated in USA


•	 No impact on ozone layer, non-toxic, 
colorless, odorless—so no reason to 
notice the leakage 

• Less costly to add gas when energized 

than to take an outage to repair leak


•	 Difficult to find all leaks in the field (wind, 
cold) 
– With a 5% to 10% first alarm level, should be 


2.5 to 5 years between refilling
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Adding SF6 to Energized Equipment
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Actual Leak Rate in USA


EEI and EPA data—10% per year


Why 10 times the guaranteed level?????


Inadequate seal techniques—pipe threads 
Quality of seal materials—”0” Rings 
Corrosion—Asbestos Stop Gasket 
No enforcement of guarantee 
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Example of corrosion causing a leak
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Leak Checking Techniques
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Laser Leak Check


•	 Makes leaks visible 
•	 Efficient survey of overall equipment

•	 Identifies the worst leaks quickly 
•	 Available as a service 
•	 Not sensitive enough for factory testing 

and not needed for equipment that is 
not leaking 

•	 Useful for old equipment in the USA


March 2004 
9/11 



Dealing with high leak rate in USA


• Manual density measurement difficult

• Microprocessor based density monitor 


predicts when refilling will be needed


• Efficient scheduling of refill crews 
• Repair by adding external sealants 
• Repair by welding over flange seals 
• Automatic refill with pressure regulators
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Injection of Sealant to Stop SF6 Leaks
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Leak Repair with External Sealant
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Manual Density Monitoring
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Microprocessor Density Tracking
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Microprocessor Density Monitoring
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Japan Task Force on SF6
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SF6 in Electrical Equipment in Japan 
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Emission of SF6 in Japan
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SF6 Gas Seal of Mitsubishi GIS
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Deformation of “O” Rings in Use
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Aging of “O” Rings
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Japan-Leak Rate Witness Test
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Routine Factory Test for Leakage
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Enclosure Mounted Temperature 

Compensated Pressure Switch


March 2004 
24/11 



Enclosure Mounted Gas Density Monitor
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Continuing Work


•	 As a manufacturer, back up guarantee of less than 
0.1% annual leak rate by effective action—fix any 
detected leak 

•	 Continue to emphasize best practices for 
containment of SF6 

•	 Support tighter leak rate limits in standards (IEEE, 
IEC) and user specifications 

• Cooperate with US EPA in reductions in SF6 

emissions from electric power equipment
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IEC SF6 Leakage Limits : Post-Kyoto
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NEMA SF6 Management Guidelines
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NEMA Leakage Limit : Post-Kyoto
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ABB World Leak Rate Data
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