


The Dangers 

of Broken 

Neutrals and 

Stray Voltages 



WHAT ARE THE DANGERS OF  A

 BROKEN NEUTRAL? ?

Bad connections or breakages in the Neutral conductor can cause 

excessive voltages in the electricity supply which can lead to



HIGH AND LOW L INE  TO NEUTRAL VOLTAGES



The hairdryer moment 



• OVER H EATI N G YOU R  ELEC TR I C A L 

I NSTALLAT I ON AND APPL I ANCES.

• C A U SI N G SER I OU S D A M A GE OR  

D ESTR U C TI ON  TO C ON N EC TED  LOA D S

• R ESU LT I N G I N  PR EM ATU R E EQU I PM EN T 

FA I LU R E

•  C R EAT I N G A POTEN TI A L F I R E  H A ZA R D



BUILDING FIRES



Broken Neutrals on the supplier's network or internally on 

sub supplies cause a real risk of electric shock. 

Standard RCDs and MCBs WILL NOT detect the fault. 
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It should be remembered that NCD can cause hazardous touch voltages to appear on the extraneous-conductive-parts and exposed-conductive-parts of the installation, as well 
as fire, explosion and damage to electrical equipment. Therefore, the IET and our industry partners strongly advise anyone who suspects NCD is present to report without delay 
to their local DNO. 

Neutral current diversion (NCD) – industry research update

Last year, the IET set out to gain information on ‘neutral current diversion’, working with industry partners NICEIC, ECA, Electrical Safety First, NAPIT, and SELECT and asked 
electrical installers and inspectors to answer a series of questions upon discovery of ‘neutral current diversion’.

One respondent reported they were first alerted to the possibility of current diversion due to sparks on the gas service installation pipework when verifying the continuity of 
conductors with the installation isolated.

Within older electrical installations, extraneous-conductive-parts often take the form of metallic water and gas installation pipework. In the case of an open PEN conductor, 
the path the current takes is effectively determined by the load and impedance on the network. Metallic gas and water pipe work offer low impedance paths for neutral 
current to flow, potentially resulting in a significant heat build-up that can lead to fires and gas explosions.

Another respondent reported that the current recorded at the installation they were working at was subsequently found to have originated from an adjoining installation. 
This is a general theme of the comments and highlights that NCD can affect multiple installations at a time.

In 67 % of cases, respondents found an unexpected voltage that first highlighted NCD. The average current measured through the earthing conductor and/or extraneous-
conductive-parts was 12 A, while the highest current recorded was 67A!



Real life examples of diverted neutral currents causing water and gas pipe work to glow causing a real potential fire risk.  



Global Evidence of the Dangers from a Broken Neutral



The residents of Grenfell Tower were alarmed to 

discover smoke pouring from their electrical 

appliances in May 2013. Laptops, televisions, 

washing machines and fridges were damaged by 

an unexplained series of power surges that 

prompted the frightened occupants of the                      

24-storey tower in west London to descend on 

their estate office, demanding action and answers.





ELECTROCUTION FROM TOUCHING OUTSIDE WATER TAPS.



Boy killed by stray voltage 



ELECTROCUTION THROUGH STRAY VOLTAGES ON METAL STREET FURNITURE 



LAW FIRMS OFFERING ADVICE



ACCIDENTAL ELECTROCUTION CAUSED THE 

DEATH OF TWO RACEHORSES 



Sub station Neutral faults causing widescale damage to properties 



Please right click on the image below and open the link to watch our short product video and see how the Guardian can 

help detect and protect your building from faults that may occur on the electrical infrastructure

https://www.youtube.com/watch?v=Mxo5VVx7C1g

https://www.youtube.com/watch?v=Mxo5VVx7C1g
https://www.youtube.com/watch?v=Mxo5VVx7C1g


THE GUARDIAN, 

POWER AND PROTECTIVE CONDUCTOR MONITORING .

Installing Guardian to monitor the 

incoming mains supply and at each 

sub distribution board will help limit 

the risks caused by broken neutrals 

and help detect stray voltages on 

bonded services.

Helping to detect faults and safely 

isolate or warn the building owner of 

any potential fault before catastrophic 

failure occurs. 



Guardian can detect stray voltages on any conductive services and 

surfaces, gas pipe work, metal fences etc.                   

That should not normally be live.



The Guardian can connect to the cloud-based portal or the customers own building 

management system where each device can be viewed remotely. 

R E M O T E  M O N I TO R I N G



Alarms can be sent to help alert the building user or maintenance 

company of a detected fault before catastrophic failure occurs. 

E A R LY WA R N I N G  A L A R M S



The Guardian provides safe, resilient, and cost-efficient power and protective 

conductor monitoring solutions, applicable in all buildings with a 3-phase supply, 

including but not limited to:  

• Power utilities 

• Data centers

• Commercial Buildings 

• Schools

• Hospitals 

• Rail Network 

• Smart buildings

• Supermarkets

an ideal solution for fire alarm designers, consultants, and facility management companies. 

• E-mobility

• Energy storage

• Renewable energy

• Hotels

• Hospitality Industry

• Highrise apartments

• Care homes

• Marinas and swimming pools

TA R G E T  M A R K E T S



“The Guardian is excellent; it’s got legs is the phrase.

I can see this absolutely being at every single commercial and industrial 

installation in the future. The unit really does have legs!”

Quoted on FIX Radio The Electrical Show, 11th January 2024.

 

Paul Meenan

 

 

AWARDS AND TESTIMONIALS

Chairman - Workplace Safety Chairman - Workplace Safety

Electrical Safety Roundtable

c2c Head of M&E

Radio Co-Presenter - The Electrical Show



Thank you. 
We look forward to answering 
any questions you may have. 
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