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• Advanced Diagnostics
• Source identification
• Source resistance
• Fault, Induced or NEV?
• Review last years Evals at Lenox
• Discuss the advanced early detection ideas
• Discuss the case study options
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Developmental Measurement Devices

• Testing covered frequency 
range from 60Hz to 400 
MHz

• 10 different test and 
measurement devices were 
evaluated
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Energized Object Testing
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Simulated Residences
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Options for Shared Water
Main
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Electrical Configurations for Testing

FarmOptions for 
Farms and 
Residential

Pool 
Water
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Three ground rings will be connectable or disconnect able

Pool will have #8 copper
conductor surrounding shell

= Underwater Light = Metal Handrail = Ladder

Fiberglass deck sectionRebar deck section

Tile deck section

Water 
Pump 
and 
Sub 
Panel
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NNC Device
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Question 1

• How does the actual soil moisture and content impact 
voltage measurements during steady state fault 
conditions?
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Direct Contact Measurement

• Wet and Dry Samples
– Sample 1

• 50% Clay
• 25% Sand
• 25% Salt

– Sample 2
• 75% Sand
• 25% Salt

– Sample 3
• 50% Sand
• 50% Salt

– Sample 4
• 100% Sand
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For Dry Samples – Resistor is Important

Sample 1 – (50% Clay 25% Sand 25% Salt) Sample 2 – (75% Sand 25% Salt) Sample 3 – (50% Sand 50% Salt) Sample 4 – (100% Sand)
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Accuracy Better with Wet Samples

Sample 1 – (50% Clay 25% Sand 25% Salt) Sample 2 – (75% Sand 25% Salt) Sample 3 – (50% Sand 50% Salt) Sample 4 – (100% Sand)

Typical Clay and Sand Mix, Model 
Reads Closer to Actual Voltage

High Sand Content 
Soil, the Model does 
not Read Close to 

Actual Voltage
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Dry vs Wet with Human Model

• When the soil is highly conductive with salt or moisture -
the voltage measured with the Human Model may be 
close to the actual fault voltage

• When the soil is a poor conductor (or dry) the actual fault 
voltage reading may be very very low - but if 60 Hz is 
measured then it ‘may represent’ a fault condition
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Question 2

• How does the actual resistance value selected for the 
measurement impact the reading?
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Different Burden Resistance
Following Examples, Direct Meter is Source Voltage

Sample 1 (DRY)
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Different Burden Resistance

Sample 1 (WET)
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Different Burden Resistance

Sample 2 (DRY)
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Different Burden Resistance

Sample 2 (WET)
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Different Burden Resistance

Sample 3 (DRY)
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Different Burden Resistance

Sample 3 (WET)
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Different Burden Resistance

Sample 4 (DRY)
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Different Burden Resistance

Sample 4 (WET)
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