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Background Scenario

• An electrician has received an 
electric shock from a signal pole. 
There are no signs of faults in the 
controller, with no fuses blown or 
circuit breakers tripped.

• What’s going on?



Pt1 
General Information/FAQ

• Why do we need effective earthing?
• What’s the issue?
• What are the consequences?
• How do we manage the risk and 

consequences?



Why do we need effective 
earthing?

• We use fuses and circuit breakers to 
detect and disconnect overloads and 
faults on our traffic signal sites.

• These devices rely for operation on 
sufficient current passing through a 
fault circuit (loop) which includes the 
earthing system.



What is the Issue?

• If the earthing system impedance 
restricts the amount of fault current, 
two issues arise: 

1.A fault may not be disconnected at all.
2.A fault may not be disconnected 

quickly.



What’s the consequence? Pt1

• If the fault is not disconnected at all, the 
exposed metalwork remains electrically 
alive and dangerous indefinitely (note this 
would normally be connected to earth and 
safe)

• “Slow” disconnection produces the same 
result until the process completes.



What’s the consequence? Pt2

• Members of the public exposed to a 
risk of possible lethal electric shock.

• Liability under the Health & Safety 
Act.

• Non-compliance with AS/NZS3000 
rules for electrical safety.



How do we manage it?

• Carry out testing at commissioning.
• Keep records of those tests!
• Periodically test your whole network.
• Any items that don’t comply go into 

your forward work programme.
• Above all document what is done.



Thank You
Any Questions?



Technical Pt 2

• What testing needs to be done?
• Why earth fault loop impedance?
• How is the testing done?
• How is the information from it 

analysed?
• Translating this to the FWP.



Earthing Tests

Types:

• Earth resistance test(main conductor)
• Earth resistance (bonding)
• Insulation resistance
• Earth fault loop impedance



Earth resistance test

• This is a required test in AS/NZS 
3000:2007

• It verifies that the main earth 
conductor has a resistance of less 
than 0.5Ω.



Earthing and Bonding

• Required by AS/NZS3000:2007
• Ensures that metal items such as 

poles are connected by low 
resistance conductors and are at the 
same earth potential.

• Done as a pre-commissioning and 
routine maintenance test.



Insulation Resistance

• Required by AS/NZS3000:2007
• Checks the insulation for breakdown using 

a 500V “megger” or similar device. 

• This proves that the insulation is intact and 
there are no short circuits or faults to earth. 

• This is normally a pre-commissioning test.



Earth Fault Loop Impedance

• An optional test in AS/NZS 3000:2000, but 
now required by AS/NZS 3000:2007.

• checking the resistance of the path through 
the earthing system to ensure that the fault 
current is high enough to operate the 
protective gear within 400ms, and: 

• the voltage on the exposed metal while the 
fault is present is less than 50V. 



This 
measures the 

“touch 
voltage” must 

be <50V



Getting Data for Testing

• Circuit breaker make, rating and type
• Controller group fuse make, rating 

and type. 
• Setting up a data collection form.



• Data collection 
form for on-site 
testing.

• Values were 
measured at 
each pole and 
the controller.

• Red values are 
non-compliant.



• Apply the fuse and 
circuit breaker 
curves.

• Read off from 400ms 
disconnect time.

• Result is the value of 
fault current 
required(125A).

• Divide 230V by this 
value to get the target 
earth fault loop 
impedance(1.85Ω)

Finding the target earth fault 
loop impedance value





Prioritising non-complying 
results

• WDC results had a target value of 
1.85Ω.

• >4Ω was defined as high priority 
(immediate action).

• 2-4Ω medium priority (as soon as 
possible)

• 1.85-2Ω general maintenance.



Comments on priority

• For a 16A type C circuit breaker and 
400ms disconnect time the maximum 
allowed is 1.92Ω(table 3.1, 
NZS3017:2007)

• For a 16A type B circuit breaker(same 
conditions) it is 3.59Ω



Further work

• Review the National Traffic Signal 
(NTTS) Specification in the light of this 
study

• Conduct a general review of the NTTS 
for compliance with AS/NZS 3000:2007



Thank You
Any Questions?
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