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A Quick Review… 

SF6 

– An excellent dielectric gas  

 Insulates 2.5x better than air 

 100x better at arc quenching than air 

 Replaces PCB containing Oil 
– Non-toxic 

– Chemically neutral (non-reactive) 

– Non-flammable 

– Doesn’t deplete the ozone 
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If SF6 is so great, why are we concerned? 
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Global Warming Potential 

CO2 is the baseline 

(GWP = 1) 

SF6 is a potent 

greenhouse gas!  
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– In 1999, the EPA and members of 
the electric power industry created 
the “SF6 Emissions Reduction 
Partnership for Electric Power 
Systems” 

 

 

 

 

 

SF6 Emission Reduction Programs 



©
 F

L
IR

 S
y
s
te

m
s
 2

0
0
9
. 

A
ll 

R
ig

h
ts

 R
e
s
e
rv

e
d
. 

 

 

 

 

 

 

 

The EPA’s Greenhouse Gas Rule 
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How do you find these SF6 leaks? 
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Soap Testing 
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Hand-held Leak Detectors “Sniffers” 
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 It is DANGEROUS to use a “sniffer” on energized 
equipment. 

 Equipment must be De-Energized to inspect the 
areas most prone to leaking. 

 

 

 

 

 

Major Limitations … 
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A Better Technology… 

Optical Gas Imaging! 
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 A technology that allows us to “see” invisible gases 

– Gas looks like smoke 

 Term was coined by the US EPA in Spring of 2006 

 OGI Instrument definition 

 

 

 

 

 

 

What is Optical Gas Imaging? 
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 A technology that allows us to “see” invisible gases 

– Gas looks like smoke 

 Term was coined by the US EPA in Spring of 2006 

 OGI Instrument definition 

 “Instrument” refers to a thermal imaging camera 

– An Infrared Camera 

 

 

 

 

 

What is Optical Gas Imaging? 
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Visible:     0.4-0.7 m 
Mid wave:      3-5 m 
Long wave:  8-14 m 

1 µm 0.4  0.7  2 µm 5 µm 10 µm 13 µm 

MW LW 

Visible light 

X-ray Gamma Micro- 
waves UV IR-Infrared Radiowaves 

1 km 100 m 10 m 1m 100mm 10mm 1mm 100µm 10µm 1µm  0.1µm 0.01µm 10 Å 1 Å 0.1 Å 

What is Infrared? 
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What is an Infrared Image? 

• Image of varying colors or shades of B&W 

• Each color represents an amount of detected infrared 

energy. 

• Typically, brighter colors indicate more IR energy (hotter) 
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How Does an OGI Camera See Gas? 

 It’s a thermal camera 

 It must see the gas due to a temperature 
difference….Right? 
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 The camera employs a spectral filter designed to transmit in a region of the IR 
spectrum that is coincident in wavelength with vibrational/rotational energy 
transitions of VOC molecular bonds. 

 These transitions are typically strongly coupled to the field via dipole moment 
changes in the molecule, and are common to many types of gases and 
vapors. 

 With this in mind, the camera’s detection sensitivity to a wide variety of gases 
and vapors is extremely small. 

 Thermally, the camera’s sensitivity is <30mK when FLIR’s adaptive temporal 
filter is engaged. 

How Does an OGI Camera See Gas? 

Symmetric stretch  

Asymmetric stretch  

Scissoring 

Rocking Wagging 

Twisting 



©
 F

L
IR

 S
y
s
te

m
s
 2

0
0
9
. 

A
ll 

R
ig

h
ts

 R
e
s
e
rv

e
d
. 

 

Visual Light Verses Infrared 

Visual Light Image 

(White Trash Bag) 

Midwave Infrared Image 

(White Trash Bag) 
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Visual Light Verses Infrared 

Visual Light Image 

(Plate Glass) 

Midwave Infrared Image 

(Plate Glass) 
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Glass Example Again… 
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 First, we locate the “peak” 
spectral absorption of the 
gas! 

 Then we “match” the 
spectral response of the 
camera to that wavelength. 

How Do We Determine the Wavelength? 
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 Minimum Detectible Leak Rates (MDLR’s) 

– SF6 

 0.5 lb./year 

 2 ppm*m 

 

 

OGI Detection Limits 



©
 F

L
IR

 S
y
s
te

m
s
 2

0
0
9
. 

A
ll 

R
ig

h
ts

 R
e
s
e
rv

e
d
. 

 

SF6 Leak Examples 

Example Video Clip 

67 Seconds 
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SF6 Leak Example  

Example Video Clip 

35 Seconds 
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Questions? 


