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Notice

The information contained herein is, to our knowledge, accurate and reliable at the date of publication. 

Neither GTRC nor The Georgia Institute of Technology nor NEETRAC shall be responsible for any injury 

to or death of persons or damage to or destruction of property or for any other loss, damage or injury of 

any kind whatsoever resulting from the use of the project results and/or data.  

GTRC, GIT and NEETRAC disclaim any and all warranties, both express and implied, with respect to 

analysis or research or results contained in this report.

It is the user's responsibility to conduct the necessary assessments in order to satisfy themselves as to the 

suitability of the products or recommendations for the user's particular purpose.  No statement herein shall 

be construed as an endorsement of any product, process or provider. 
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What does a TPG do?

Provide an equipotential zone is a work zone in which the worker is protected from 

electric shock from differences in electric potential between objects in the work area

https://testguy.net/content/269-Applying-and-Removing-Protective-Grounds https://www.osha.gov/etools/electric-power/hazardous-energy-control/equipotential-zone
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Symmetric & Asymmetric Fault Tests

This is closer to what 

your system likely has

This is what is used to 

qualify all TPG hardware 

19-151: Survival Performance of New and Aged Temporary Protective Grounds

ASTM H-rating only
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Historical TPG Tests

• Review conducted of all TPG fault testing performed 

by NEETRAC and supportive members

– 14 projects in total

– Covers projects 1996 – 2021

– ≈470 separate fault tests

– Many different hardware and configurations tested

– Tests performed according to ASTM F855

– 80% of tests utilized asymmetric fault currents 
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ASTM F855 Symmetric & Asymmetric Fault Tests

Table 1

X/R = 1

Table 2

X/R = 30

Extracted from ASTM F855-2015: Standard Specifications for Temporary Protective Grounds to be Used on De-Energized Electric Power 

Lines and Equipment
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TPG Maintenance Practices
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Responses from 9 member 
utilities including 11 experts
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What happens to TPG's that Fail Testing?
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• Refurbish means repair/replacement of 

cable/ferrule/clamp and put back in service

• Retire means recycle or throw away
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TPG Lifetime Expectation
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Example – High Speed Camera

TPG Passes Test – upper clamp
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Example – High Speed Camera

TPG Fails Test – lower clamp

Screen Shot
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Aged TPGs – Most Common Failure Mode

Interface between 

Ferrule & Clamp
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Performance Assessment - Overall

Event Plot Best Case Scenario – Survival Samples consider as 

suspensions

Analysis considering only actual failures is being conducted
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Pre-diagnostics – dc Resistance

Micro-ohm meter

TPG

Ferrule

Ferrule

To be correlated with High 

Power Test Results
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Correlation Between Performance and Diagnosis
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Case Tcorr False + Err [%] False - Err [%]

New 0.75 2.5 7.5

Aged 0.07 38.0 11.0

Both 0.35 21.2 9.4
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Main Project Takeaways - Benchmarking

• All TPGs are visually inspected before each use – general 

indications only

• Approx. 80% of utilities perform an annual dc resistance test to 

diagnose their TPGs. Only ~15% also use the mechanical torque 

test annually

• According to expert opinion, the expected life of a TPG (B50) is 

approx. 8 years, 10% (B10) of TPGs are retired/refurbished in 2 

years while 80% (B80) are retired/refurbish in 12 years

• Approx. 90% of TPGs that fail the dc resistance or torque tests 

are refurbished for reuse
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Main Project Takeaways - Tests

• There are substantial differences between the energy (I2t) 

of the symmetrical and asymmetrical (ASTM H-rating) 

fault current tests for the same RMS target value

• Bronze flat clamps (regardless of TPG’s age condition) 

failed at higher failure events than the other clamp types

• Longer TPGs showed to have lower failure rates – this 

may be related to the additional inertia they pose to damp 

violent ferrule movements

• In median terms, New TPGs showed lower probability of 

failure (~ 1.5 times smaller) when compared with Aged 

TPGs
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Main Project Takeaways - Tests

• The dc resistance test as currently deployed may not be a 

good predictor for diagnosing Aged TPGs. It was better 

correlated with New TPG performance but exhibited 

considerable False+ and False- errors

• The weakest part of an aged TPG assembly seemed to 

be the galvanic interface between the clamp and the 

ferrule followed by interface between the ferrule and the 

cable
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Open Issues and Potential Future Work

• There are still open issues that remain and may be addressed by 

future work, such as:

– What are the forces or strength capabilities of the grounding assemblies 

during fault current conduction?

– Are there any applicable diagnostics tools with better prediction 

performance?

– What is the impact of installation torque? In the field? Is it a factor?

– What about dc applications?

– Understanding of contact resistances (ferrules to cable & ferrule to 

clamp) as assessment criteria – Why is Y (below) 16 mΩ?
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Thank you for your attention

Questions?


