
CONCEPT Ground fault detection is a 
system designed to detect the presence of 
stray electrical currents in a circuit, which 
can occur when electrical current leaks to 
the ground or any other conductive surface. 
These stray currents, known as ground 
faults, can be dangerous and potentially 
cause electric shock or even fires. Ground 
fault detection systems work by monitoring 
the electrical current flowing in a circuit and 
quickly interrupting the circuit to prevent 
electric shock in the event of a ground fault.
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BACKGROUND 

Ground fault detection has been a concern since the early days of electricity. The first recorded instance 
of a ground fault occurred in 1879, just two years after the invention of the light bulb, when a worker was 
electrocuted while working on a live circuit. It wasn’t until the 1960s that ground fault circuit interrupters 
(GFCIs) were developed, which could detect and interrupt the circuit when a ground fault occurred. Since 
then, various types of ground fault detection systems have been developed, including residual current 
devices (RCDs), which are commonly used in industrial and commercial applications. Today, ground fault 
detection is a critical component of electrical safety, and regulations and standards require the use of 
ground fault detection systems in many applications.
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APPLICATION 
One example of an application that exemplifies ground fault detection is in the construction industry, where 
electrical safety is critical. In construction sites, workers are often exposed to electrical hazards due to the 
use of power tools and machinery, and the presence of water and other conductive materials.

Ground fault detection systems have been critical in improving electrical safety in the construction industry, 
reducing the risk of electrical accidents and injuries. As a result, many regulations and standards require 
the use of ground fault detection systems in construction sites and other industries to ensure the safety of 
workers and the public.
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EXAMPLES 

Some of the essential components/forms related to ground fault detection include:

GROUND FAULT CIRCUIT INTERRUPTERS (GFCIs): GFCIs can detect ground faults and quickly interrupt 
the circuit to prevent electric shock. They are commonly used in residential and commercial buildings 
to protect against electrical hazards.

RESIDUAL CURRENT DEVICES (RCDs): RCDs are another type of ground fault detection that can 
quickly detect and interrupt the circuit when a ground fault is detected. They are commonly used in 
industrial and commercial applications.

ELECTRICAL TESTERS: Electrical testers are used to test ground fault detection systems. They can 
simulate a ground fault and verify the system is working correctly.

CIRCUIT BREAKERS: Circuit breakers can detect and interrupt electrical circuits when an overload or 
short circuit occurs. Some circuit breakers can also detect ground faults and interrupt the circuit to 
prevent electric shock.

GROUND FAULT DETECTION FORMS: Ground fault detection forms are used to record and track ground 
fault detection activities, including testing, maintenance and repairs. These forms are important 
for ensuring the ground fault detection system is functioning correctly and complying with relevant 
regulations and standards.

REAL WORLD CONNECTIONS
Per the National Electric Code (NEC), ground fault protection is a mandatory requirement in certain areas of a home. 
Places like kitchens, bathrooms, mudrooms and garages are all high-moisture areas where water can be present. 
GFCI outlets add an extra layer of protection to safeguard lives should an electrical current find an alternative path 
to the ground. It is recommended to test all GFCI outlets monthly to ensure they work properly. If tested and the 
outlet fails, it should be replaced as soon as possible.

Every three years, the new code cycle is printed. Many states vote it into law the year it is released requiring all 
electrical contractors to meet the new requirements. While some of the code revisions can lead to increased 
installation costs for new construction or home remodels, it is important to remember why the code exists. The 
NEC’s main purpose is to safeguard people and property due to the risks associated with electricity.


