
Electrical Equipment. 

Electrical equipment refers to devices and components that operate using electric energy 
to perform specific functions. These can range from household appliances to industrial 
machinery. 
Examples of Electrical Equipment include: 
- Lighting – Bulbs, lamps, and LED fixtures. 
- Major Appliances – Refrigerators, washing machines, and ovens. 
- Small Appliances – Electric kettles, toasters, and hairdryers. 
- IT Equipment – Computers, printers, and routers. 
- Motors & Pumps – Used in industrial and commercial applications. 
- HVAC Systems – Heating, ventilation, and air conditioning units. 
- Power Tools – Drills, saws, and welding machines. 
- Electrical Distribution Components – Circuit breakers, transformers, and switchboards. 
Would you like more details on a specific type of electrical equipment. 

 

Responsibilities for Equipment. 

The Act sets out specific duties for Employers, Manufacturers and Importers and 
Distributors of electrical equipment. 

 

Employers: 

Employers have a duty to ensure that their workplaces are safe for all employees, including 
ensuring the safe use of electrical equipment and complying with relevant regulations.  

Manufacturers and Importers: 

Manufacturers and importers have a duty to ensure that electrical equipment is designed 
and manufactured to meet safety standards and to provide adequate instructions for its 
safe use.  

Distributors: 

Distributors also have a role in ensuring that electrical equipment is handled and stored 
safely and that it is not modified or altered in a way that would compromise its safety.  

In essence, the regulations aim to ensure that electrical equipment is used safely and 
responsibly, protecting workers, consumers, and the public from the risks associated with 
electricity.  



Electrical equipment regulations in Ireland, primarily outlined in the Safety, Health and 
Welfare at Work (General Application) Regulations aim to ensure the safe design, 
installation, and use of electrical equipment to prevent accidents and protect workers and 
consumers. These regulations cover everything from the manufacturer's duties to the 
employer's responsibility for providing a safe workplace.  

Key Requirements for Electrical Equipment: 

Suitability and Safety: 

Electrical equipment must be suitable for its intended use and in good condition, free from 
damage, including visible damage to cables, plugs, or sockets.  

Competent Installation and Maintenance: 

Electrical installations and equipment must be installed and maintained by a competent 
person, ensuring that it's done safely and according to regulations.  

Protection Against Electric Shock: 

Precautions must be taken to prevent electric shock, including proper insulation, earthing, 
and the use of residual current devices (RCDs) in appropriate circuits, particularly for 
portable equipment.  

Overload Protection: 

Circuit breakers and fuses must be used to prevent overloads and ensure that the 
electrical system can handle the current drawn by connected devices.  

Electrical equipment should be clearly marked to indicate its intended use, voltage, and 
other relevant information.  

Working on Electrical Equipment: 

Specific procedures must be followed when working on or near electrical equipment, 
including shutting off power, using appropriate safety equipment, and ensuring that the 
equipment is isolated and made safe.  

Periodic Inspection and Testing: 

Portable equipment should be regularly inspected and tested by a competent person to 
ensure its safe condition, according to the Health and Safety Authority.  

Regulation 74 of S.I. 299 of 2007 (Safety, Health and Welfare at Work (General Application) 
Regulations 2007) provides definitions and interpretations for Part 3, which covers 
electricity in the workplace. 



In this context, portable equipment refers to electrical equipment that: 

- Is intended to be moved while in operation or between uses. 

- Is connected to an electrical supply via a plug and socket or similar means. 

- Includes items such as power tools, extension leads, and portable lighting. 

The regulation outlines requirements for inspection, maintenance, and safe use of such 
equipment to prevent electrical hazards in the workplace. 

Regulation 74 of S.I. 299 of 2007 (Safety, Health and Welfare at Work (General Application) 
Regulations 2007) provides definitions and interpretations for Part 3, which covers 
electricity in the workplace. 

In this context, portable equipment refers to electrical equipment that: 

- Is intended to be moved while in operation or between uses. 

- Is connected to an electrical supply via a plug and socket or similar means. 

- Includes items such as power tools, extension leads, and portable lighting. 

The regulation outlines requirements for inspection, maintenance, and safe use of such 
equipment to prevent electrical hazards in the workplace. 

Key Amendment in Regulation 81. 

Employers must ensure that portable equipment, excluding portable transformers and 
portable generators, that operates at a voltage exceeding 125 volts AC is not used in the 
following environments unless its rating exceeds 2 kilovolt amperes: 

- Construction Work – Electrical equipment used on construction sites must meet stricter 
safety standards due to the hazardous nature of the environment. 

- External Quarrying Activities – Equipment used in quarrying operations must be robust 
enough to withstand harsh conditions. 

- Damp or Confined Locations – Electrical equipment in wet or restricted spaces poses a 
higher risk of electric shock, requiring additional precautions. 

This amendment enhances workplace electrical safety by restricting the use of high-
voltage portable equipment in hazardous environments unless it meets specific power 
rating requirements. 

Employee Duties 



Employees should visually check portable electrically operated equipment before they use 
it. They 

should visually check for: 

• Obvious damage on the equipment enclosures and insulation, 

• Obvious damage to the cable or lead supplying the equipment or evidence of any 
temporary 

repairs such as taped connections, 

• Loose connections or loose cabling, 

• Damage to the plug tops or sockets being used, and, 

• Scorch or burn marks on the equipment, leads or plug tops. 

Employees discovering a defect in portable equipment during these checks should not use 
the equipment and should report the defect to their supervisor. Employees should be 
instructed in the carrying out of these checks. Workers must report defects and avoid using 
damaged equipment to prevent accidents. 

 

Regulation 89: Installations Testing & Inspection 

Regulation 89 outlines the requirements for testing and inspection of electrical 
installations to ensure workplace safety. Here are the key provisions: 

- Periodic Inspection: Employers must ensure that electrical installations are inspected at 
regular intervals by a competent person. 

- Testing Requirements: Electrical systems must be tested to verify compliance with safety 
standards and prevent hazards. 

- Defect Identification and Rectification: Any defects found during testing must be promptly 
addressed to eliminate risks. 

- Certification: A competent person must provide a report confirming whether the 
installation is safe and meets regulatory requirements. 

- Record Keeping: Employers must maintain records of inspections and tests to 
demonstrate compliance. 

Code of Practice for In-Service Inspection and Testing of Electrical equipment 



The Code of Practice for In-Service Inspection and Testing of Electrical Equipment provides 
guidance on maintaining electrical safety in workplaces. Here’s a breakdown of key 
aspects: 

- Equipment vs. Appliance – The Code distinguishes between electrical equipment (which 
includes all electrical devices) and appliances (which are specific types of equipment 
designed for consumer use). 

- Equipment Classification – Electrical equipment is categorized based on its design, 
usage, and risk level, helping determine appropriate inspection and testing procedures. 

- Residual Current Devices Testing – Residual Current Devices (RCDs) must be tested at 1x 
and 5x their rated current to ensure they function correctly in preventing electric shocks. 

- Old Equipment – Older electrical equipment must undergo additional scrutiny to verify its 
continued safety and compliance with modern standards. 

- Frequency of Testing – The Code outlines recommended intervals for testing based on 
equipment type, usage, and environmental conditions. 

- Competency – Inspections and testing must be conducted by competent persons with 
appropriate training and qualifications. 

Risk Assessment 

A Risk assessment is planned and systematic approach to identifying hazards and 
evaluating the extent of risk taking into account existing precautions 

Put simply it is, “Identifying hazards & controlling risk” 

Risk Assessments are completed to prevent injury and comply with the law.  

Risk Assessment. 

Section 19 of the Safety, Health and Welfare at Work Act 2005 outlines the responsibilities 
of employers and those in control of workplaces regarding hazard identification and risk 
assessment. Here’s a breakdown of the key requirements: 

- Hazard Identification: Employers must identify hazards in the workplace under their 
control that could pose risks to employees' safety, health, and welfare. 

- Risk Assessment: Employers must assess the risks associated with these hazards and 
maintain a written risk assessment. 

- Review and Update: Risk assessments must be reviewed and updated when there is a 
significant change in workplace conditions or if the assessment is no longer valid. 



- Implementation of Improvements: Employers must take steps to implement necessary 
improvements to ensure workplace safety. 

Risk Assessment Terms. 

Here are key terms associated with risk assessment: 

• Hazard – Something with the potential to cause harm, such as faulty machinery, exposure 
to chemicals, or unsafe working conditions. 

• Harm – The actual injury, illness, or damage caused by exposure to a hazard, which can 
range from minor injuries to serious health effects. 

• Risk – The likelihood that harm will occur from a hazard, considering both the probability 
and severity of the consequences. 

• Risk Factors – Conditions that increase the likelihood of harm occurring, such as lack of 
safety training, poor workplace maintenance, or high exposure levels. 

• Controls – Measures put in place to minimize or eliminate risks, including safety 
equipment, protective procedures, and workplace policies. 

• Electrical Equipment Hazards. 

• Electrical hazards pose serious risks, including electric shocks, burns, fires, and 
even fatalities. Here's a breakdown of the dangers associated with each issue: 

• - Electrical equipment that has not been properly grounded. 

• Ungrounded equipment increases the risk of electric shock. Proper grounding 
ensures that excess electricity is safely diverted into the ground instead of 
passing through a person. 

• - Exposed electrical parts and wires. 

• Open or frayed wires can cause accidental contact, leading to shocks or burns. 
These exposed elements also increase the chance of electrical fires. 

• - Defective insulation. 

• Electrical wires need insulation to prevent unintended contact. If insulation is 
damaged or worn out, it can expose wires, increasing the likelihood of short 
circuits or shocks. 

• - Faulty, damaged, or poor-quality electrical goods. 

• Substandard electrical appliances may not meet safety standards, leading to 
overheating, malfunction, or electrical fires. 

• - Overloaded sockets. 

• Plugging too many devices into a single socket or extension cord can exceed its 
capacity, causing overheating and potentially leading to a fire. 

• - Improper wiring of plugs. 

• Incorrect wiring can cause electrical faults, leading to short circuits, sparks, or 
even electrocution when devices are plugged in. 



• - Working with electrical equipment in damp or wet conditions. 
• Water conducts electricity, meaning damp environments or wet clothing 
increase the risk of shock. High humidity can also corrode electrical components, 
making them more dangerous to handle. 

Electrical Equipment Harm 
Electrical equipment, while essential in our daily lives, can pose serious harm if not used or maintained properly. 

Here are some key harm to be aware of: 

- Electric Shock: Coming into direct contact with live electrical components can cause severe injuries or even be 

fatal. 

- Fire Hazard: Faulty wiring, overloaded circuits, or damaged electrical devices can spark fires.  

- Electrocution: Higher voltage equipment or exposure to water while using electrical devices increases the risk of 

lethal electrocution. 

- Burns: Short circuits or electrical surges can generate extreme heat, leading to burns if someone touches 

exposed wires or overheated equipment. 

- Explosions: In certain industrial settings, electrical equipment near flammable gases or dust can trigger 

explosions. 

- Equipment Damage: Power surges and electrical faults can damage machines, leading to costly repairs or 

replacements. 

 

Hierarchy of Controls for Portable Appliances 

The Hierarchy of Controls is a widely used framework for managing workplace hazards, including those related to 

portable appliances. It helps prioritize safety measures, ensuring the safest possible environment. Here’s how it 

applies to the selection and use of portable appliances: 

1. Elimination (Remove the Hazard). 

- Ask whether the appliance is necessary—if an alternative process can eliminate the need for a high-risk appliance, 

use it instead. 

- Example: Replace corded tools with battery-operated alternatives to reduce electrical risks. 

2. Substitution (Replace the Hazard) 

- Select safer appliances designed with enhanced safety features. 

- Example: Choose low-voltage equipment or appliances with automatic shut-off to reduce fire risks. 

3. Engineering Controls (Physical barriers or modifications) 

- Implement safety measures that minimize hazards at their source. 

- Example: Use residual current devices (RCDs) to prevent electric shocks and ensure proper grounding for Class I 

appliances. 

4. Administrative Controls (Workplace Practices & Training) 

- Establish protocols and training for the safe use of portable appliances. 

- Example: Conduct Portable Appliance Testing (PAT) at regular intervals, train employees on safe usage, and 

create clear maintenance schedules. 

5. Personal Protective Equipment (PPE). 

- Use protective gear when working with high-risk appliances. 

- Example: Wear insulated gloves when handling electrical equipment in hazardous environments.  

By following the Hierarchy of Controls, workplaces can significantly reduce the risk associated with portable 

appliances, ensuring both compliance with electrical safety regulations and the protection of individuals.  

 

Controls for Electrical Equipment 

 

The controls for electrical equipment are crucial for ensuring safety, efficiency, and proper operation. Here are the 

key types of controls required: 

- Circuit Protection Devices: These include circuit breakers and fuses, which protect against overloads and short 

circuits. 

- Safety Switches: Devices like emergency stop buttons and residual current devices (RCDs) help cut off electricity 

in dangerous situations. 

- Insulation & Grounding: Proper insulation prevents accidental contact, while grounding helps direct excess 

electricity safely into the earth. 



- Lockout/Tagout Systems: Used in industrial settings, these prevent unauthorized use or accidental activation of 

equipment during maintenance. 

- Overload Protection: Thermal relays and other mechanisms prevent damage by shutting down equipment if 

excessive current is detected. 

- Environmental Controls: Some equipment requires proper ventilation or cooling systems to prevent overheating.  

- Operational Controls: Start/stop buttons, speed regulators, and programmable logic controllers (PLCs) help users 

control how the equipment functions. 

Regular maintenance and adherence to safety guidelines ensure these controls remain effective. 

 

Electricity 

Electricity is a form of energy resulting from the flow of electric charge. It powers our homes, devices, and 

industries.  

Key concepts include: 

Voltage: The potential difference that drives current. 

Current: The flow of electric charge, measured in amperes. 

Resistance: The opposition to current flow, measured in ohms. 

Power (P): The rate at which electrical energy is used or transferred. 

• Measured in watts (W) 

• Calculated using the formula: 𝑃=𝑉×𝐼. 

• Understanding these principles is essential for harnessing electricity safely and effectively. 

 

What Can Electricity Do to the Body? 

Electricity can have severe effects on the human body, depending on the amount of current that passes through it. 

Even relatively low levels can be harmful, and higher currents can be fatal. Here's how different current levels 

affect the body: 

- 20 mA – Heart disturbances: At this level, electrical shock can interfere with the heart's normal rhythm, potentially 

causing arrhythmias or palpitations. 

- 30 mA – Dangerous level: Currents at or above this threshold can cause respiratory paralysis, muscle contractions 

strong enough to prevent escape, and severe burns. 

- 30 mA – Ventricular fibrillation: At this point, the electrical current can disrupt the heart’s normal rhythm, leading to 

ventricular fibrillation—a life-threatening condition where the heart quivers instead of pumping blood effectively. 

- ~40 mA – Unconsciousness: A current near this range can cause loss of consciousness due to the severe impact 

on the nervous system and circulatory function. 

- ~50 mA – Likely death: Currents at this level are often fatal due to prolonged ventricular fibrillation, cessation of 

breathing, or other catastrophic bodily failures. 

 

Electric shocks can also cause deep tissue burns, nerve damage, and other serious injuries beyond these 

immediate cardiac effects. The danger increases with higher voltage, prolonged exposure, and pathways through 

vital organs such as the heart. 

 

Different Types of Current 

Types of Electrical Current: Direct Current (DC) vs. Alternating Current (AC)  

Electrical current refers to the flow of electric charge through a conductor. The two primary types of current are 

Direct Current (DC) and Alternating Current (AC), each with distinct characteristics and applications.  

Direct Current (DC). 

- Flow Direction: DC flows in one direction only, maintaining a constant polarity. 

- Source: Common sources include batteries, solar panels, and fuel cells.  

- Usage: DC is used in electronic devices, battery-powered equipment, and automotive systems. 

- Graph Representation: When plotted on a graph, DC appears as a straight line, indicating a steady voltage level.  

Alternating Current (AC). 

- Flow Direction: AC changes direction periodically, meaning the voltage alternates between positive and negative.  

- Source: Generated by power stations using alternators. 

- Usage: AC is used for power distribution in homes, offices, and industries due to its ability to travel long distances 

efficiently. 

- Graph Representation: AC is represented as a waveform, typically a sine wave, showing periodic voltage 

changes. 



 
 

Components of Electrical Equipment 

 

Electrical equipment consists of various components that work together to ensure proper function, safety, and 

efficiency.  

- Power Supply: : Provides electrical energy to the device, often from a wall outlet, battery, or generator. 

- Conductors & Wires: These transport electricity throughout the equipment, connecting different components.  

- Insulation: Surrounds conductive parts to prevent unintended contact and reduce the risk of electric shocks.  

- Switches & Controls: Allow users to turn the equipment on/off and adjust its settings.  

- Circuit Protection: Includes fuses, circuit breakers, and surge protectors that prevent overloads or short circuits.  

- Transformers & Regulators: Help control voltage levels, ensuring stable operation and preventing damage to 

components. 

- Motors or Actuators: Convert electrical energy into mechanical movement, found in fans, pumps, and industrial 

machines. 

- Connectors & Terminals: Facilitate secure connections between power sources, wires, and different electrical 

components. 

- Cooling Systems: Some equipment has heat sinks or fans to dissipate heat and maintain safe operating 

temperatures. 

Each type of electrical equipment may have additional specialized components based on its function.  

 

Power Supply Units (PSUs) 

 

Power Supply Units (PSUs) explained, 

A Power Supply Unit (PSU) is a device that converts electrical power from a source into the appropriate voltage 

and current needed to operate electronic equipment. There are different types of PSUs, each serving specific 

purposes: 

1. Internal PSU. 

- These are found inside devices such as desktop computers, servers, and industrial equipment.  

- They convert AC power from the mains into DC power required by internal components.  

- They are integrated within the device, reducing cable clutter and improving heat dissipation.  

- They are harder to replace or repair compared to external PSUs. 

2. External PSU. 

- These are a separate unit that supplies power outside the main enclosure of an electronic device.  

- These are commonly used in laptops, gaming consoles, and medical equipment.  

- They convert AC power from a wall outlet into DC voltage required by the device.  

- They are easier to replace and repair but may add cable clutter. 

3. AC Adaptor 

- This is a type of external PSU that converts Alternating Current (AC) into Direct Current (DC).  

 

Plugs.  



A plug is a device that connects an electrical appliance to a power source through a socket. It consists of several 

key components: Live Terminal – This carries current from the electrical source.  

Neutral Terminal – This completes the circuit back to the power supply.  

Earth Terminal – Provides safety by directing excess current safely into the ground. Fuse – This protects against 

electrical overload, preventing fires or damage.  

Cord Grip – This secures the cable in place to avoid strain on connections.  

 

ATEX Plugs. 

ATEX stands for Atmosphere Explosible, referring to equipment designed for use in hazardous environments 

where explosive gases or dust may be present. ATEX plugs are specially engineered to ensure safe electrical 

connections in such areas. 

Key features of ATEX plugs. 

• Explosion Protection – They are designed to prevent sparks or overheating that could ignite flammable substances.  

• Ingress Protection (IP Rating) – They are typically rated IP66 or IP67, meaning they are highly resistant to dust and 

water. 

• Durability – They are made from robust materials to withstand extreme conditions.  

• Zone Classification – They are suitable for Zone 1 & 2 (gas) and Zone 21 & 22 (dust) environments. 

Types of ATEX Plugs 

• Industrial ATEX Plugs – They are used in oil refineries, chemical plants, and mining operations.  

• Portable ATEX Plugs – They are designed for temporary electrical connections in hazardous areas. 

• Heavy-Duty ATEX Plugs – They are built for high-power applications requiring maximum safety. 

Commando type plugs. 

Commando plugs are heavy-duty industrial electrical connectors designed for high-current applications. They are commonly 

used in construction sites, factories, events, and outdoor environments where standard domestic plugs would not be 

suitable. 

Key features of commando plugs. 

• Durability – They are made from tough materials to withstand harsh conditions.  

• High Current Capacity – They are available in 16A, 32A, 63A, and 125A ratings. 

• Water & Dust Resistance – They are typically rated IP44 to IP67, ensuring protection against moisture and debris. 

• Locking Mechanism – This prevents accidental disconnection. 

• Color Coding – Different colors indicate voltage levels: 

• Yellow (110V) – Used for site tools and temporary power. 

• Blue (230V) – Standard single-phase power. 

• Red (400V) – Three-phase power for industrial machinery. 

3-Phase 16/32/63/125A commando plugs & sockets explained. 

3-phase Commando plugs and sockets are industrial-grade electrical connectors designed for high-power applications. They 

are commonly used in factories, construction sites, events, and workshops where robust and reliable electrical connections 

are required. 

Key Features 

• Three-Phase Power – They support three live wires (L1, L2, L3), neutral (N), and earth (E). 

• High Current Ratings – They are available in 16A, 32A, 63A, and 125A versions. 

• Durability – They are made from impact-resistant materials to withstand harsh environments. 

• Water & Dust Resistance – Typically rated IP44 to IP67, ensuring protection against moisture and debris. 

• Locking Mechanism –  They prevent accidental disconnection. 



• Color Coding – Red plugs and sockets indicate 400V three-phase power. 

Transformers.  

• A transformer is an electrical device used to change the voltage level of an alternating current (AC) supply. It works 

on the principle of electromagnetic induction, transferring energy between two or more coils of wire. 

• A step-up transformer increases voltage for example from 230V to higher level. A step-down transformer reduces 

voltage for example from 415V to 110V. 

• A portable Site Transformer used on construction sites to safely lower voltage levels.  

• A construction Site Transformer is specifically designed for tools and equipment used on-site. 

Fuses 

A fuse is a safety device designed to protect electrical circuits from excessive current. If the current flowing through a circuit 

exceeds a safe level, the fuse melts and breaks the circuit, preventing overheating and potential fires. 

• How It Works: A thin wire inside the fuse heats up and melts when too much current flows through it.  

• Fuse Ratings: The fuse should be rated slightly higher than the normal working current of the appliance.  

• Common Fuse Ratings: 

• 3A – These are used for low-power devices like IT equipment. 

• 5A & 10A – These are suitable for motor-powered equipment. 

• 13A – These are used for heating appliances like kettles and irons. 

Residual Current Device (RCD) 

An RCD is a life-saving device that detects leakage current and automatically disconnects the circuit to prevent electric 

shocks and fires. 

• How It Works: An RCD constantly monitors the flow of electricity. If it detects an imbalance (such as current flowing 

through a person), it trips the circuit within milliseconds. 

• RCD Ratings: 

• 30mA – This is the standard rating for personal protection. 

• Higher Ratings – These are used for industrial applications. 

Extension Leads  

An extension lead is a flexible electrical cable with a plug on one end and one or more sockets on the other. It allows multiple 

devices to be powered from a single outlet, providing convenience in homes, offices, and industrial settings.  

Key safety considerations. 

• Proper Grounding – Ensure the lead is properly grounded; 2-core extension leads should never be used. 

• Cable Length Limits – The maximum allowable cable lengths depend on the cross-sectional area (CSA) of the 

cable. 

• 110V Leads: 

• 1.5mm² → 15m max 

• 2.5mm² → 25m max 

• 4.0mm² → 40m max 

• 6.0mm² → 32m max 



• 230V/400V Leads: 

• 1.5mm² (13A Plugtop) → 15m max 

• 1.5mm² (RCD Protected) → 30m max 

• 2.5mm² (RCD Protected) → 50m max 

• 2.5mm² (16A Extension Lead) → 25m max 

Cable Length Limits 

• Maximum allowable cable lengths depend on the cross-sectional area (CSA) of the cable: 

• 110V Leads: 

• 1.5mm² → 15m max 

• 2.5mm² → 25m max 

• 4.0mm² → 40m max 

• 6.0mm² → 32m max 

• 230V/400V Leads: 

• 1.5mm² (13A Plugtop) → 15m max 

• 1.5mm² (RCD Protected) → 30m max 

• 2.5mm² (RCD Protected) → 50m max 

• 2.5mm² (16A Extension Lead) → 25m max 

Safe usage guidelines for extension leads. 

• Avoid overloading – Multi-block extension leads have a maximum current rating, which varies when wound or 

unwound. 

• Check for heat – If the plug, cable, or sockets feel hot, remove them from service immediately. 

• Placement matters – Do not run extension leads under floor coverings or doors. 

• No daisy-chaining – Never link multiple extension leads together. 

• Outdoor use – Ensure the lead is rated for outdoor use if used outside. 

• Trip hazard prevention – Use cable protectors if necessary. 

 

Cable Resistance. 

Cable resistance refers to the opposition that a cable presents to the flow of electric current. It is an important factor 

in electrical systems, as excessive resistance can lead to voltage drops, power loss, and heat buildup. 

Factors Affecting Cable Resistance 

1. Cross-Sectional Area (CSA) – Thicker cables have lower resistance because they provide more pathways for 

electrons to flow. 

2. Cable Length – Longer cables have higher resistance since electrons travel a greater distance. 

3. Material – Copper and aluminum are commonly used conductors, with copper having lower resistance.  

4. Temperature – Resistance increases as temperature rises due to increased atomic vibrations.  



5. Cable Type – Stranded cables have slightly higher resistance than solid-core cables due to air gaps between 

strands. 

Inspection & Testing 

On completion of this session, you will be able to: 

• List what equipment needs to be tested, 

• Explain why equipment needs to be tested 

• State the frequency of tests 

• Carry out PAT Testing. 

• What Equipment Requires Testing? 

• Portable and movable equipment includes the following: 

•  ■ electrical equipment that can be easily moved around, such as kettles, 
vacuum cleaners, floor polishers, portable heaters, fans, desk lamps, some TVs, 
radios, some small electric cookers, PC projectors, small appliances such as 
irons, hair  

• dryers and kitchen equipment including food mixers, toasters etc; 

•  ■ larger items that could be moved (but only rarely), eg water chillers, fridges, 
microwaves, photocopiers, vending machines, washing machines, electric 
cookers, fax machines, desktop computers, electric beds etc are considered to 
be movable items;  

• ■ hand-held items, such as hairdryers, that do not have a plug but have been 
wired in (or fixed) are still considered to be portable appliances, but large 
electrical items, such as water boilers that are wired in, are not portable  

• appliances as they are not designed to be moved and would come under the 
scope of fixed installation maintenance;  

• ■ mobile phone and other battery-charging equipment that is plugged into the 
mains (but the phones themselves and any other battery-operated equipment 
would not be included); and, 
• Extension leads, multi-way adaptors and connection leads.  
 
 
Why inspect portable equipment? 

Portable equipment should be regularly inspected because it faces unique risks compared to fixed electrical 

equipment. Here’s why: 

- Higher susceptibility to damage – Unlike fixed electrical systems, portable tools and devices experience frequent 

movement, handling, and transportation. This constant use increases the chances of wear and tear, leading to 

frayed cables, loose connections, or casing damage. 



- Varied environmental conditions – Portable equipment is often used in multiple locations, including outdoor sites, 

construction areas, and damp environments. Exposure to moisture, dust, extreme temperatures, and rough 

surfaces can accelerate deterioration, making regular inspections essential. 

• Direct contact with users – Many portable electrical tools (such as power drills or extension leads) are directly 

handled by employees. Any faults—such as exposed wiring or malfunctioning parts—can pose an immediate risk of 

electric shock, burns, or even fires, making inspection vital for user safety. 

Regulatory compliance. 

-– Workplace safety laws, such as S.I. 299 of 2007, require employers to inspect, test, and maintain portable 

equipment to reduce the risk of electrical hazards. 

- Preventing accidents and downtime – Regular checks help identify potential faults before they become dangerous, 

ensuring operational efficiency and preventing costly workplace incidents or equipment failures.  

 

Guidelines for Portable Appliance Testing 

 

Here are the key guidelines for Portable Appliance Testing (PAT) to ensure electrical safety in workplaces: 

• Maintenance of Equipment – All electrical equipment must be properly maintained to prevent hazards such as 

electric shock or fire. 

• Visual Inspections & Electrical Testing – Employers should implement a systematic approach to visual 

inspections and electrical safety testing to identify faults early. 

• Testing of All Equipment – Every portable appliance should be tested periodically to verify its safety and 

compliance with regulations. 

• Retention of Test Results – Test results must be recorded and retained to ensure traceability and compliance with 

safety standards. 

• Competent Personnel – PAT testing must be conducted by trained and qualified individuals who understand 

electrical safety requirements. 

• User Responsibility – Employees and users should report any damage or defects they notice to prevent potential 

hazards. 

 

 

Key requirements for inspection and testing. 

To carry out Portable Appliance Testing (PAT) effectively, several key requirements must be met: 

• The Right Equipment – A Portable Appliance Tester (PAT) is essential for conducting electrical safety tests. 

Different types of PAT testers are available, ranging from basic pass/fail testers to advanced models that provide 

detailed readings. 

• Proper Use of Test Equipment – The tester must be used correctly to perform checks such as earth continuity, 

insulation resistance, and leakage current tests. Understanding how to operate the device ensures accurate 

results. 

• Understanding Test Results – The person conducting PAT testing must be able to interpret readings and 

determine whether an appliance is safe for use. This includes recognizing acceptable resistance levels, insulation 

values, and identifying faults. 

 

Classification of Portable Appliances 

Portable appliances are categorized based on their electrical safety features: 

Class I Appliances: 

- These appliances rely on earthing (grounding) for safety. 

- They have a metallic casing and an earth wire in the plug to prevent electric shocks. 

- Examples include washing machines, refrigerators, and electric irons.  

Class II Appliances: 

- These appliances have double insulation and do not require an earth connection. 

- They are designed with extra insulation layers to protect users from electrical faults. 

- Examples include hairdryers, electric drills, and televisions. 

Proper testing and maintenance of portable appliances are crucial to ensuring electrical safety, especially in work 

environments where regular inspections are required.  

 

Process of Portable Appliance Testing  

The Process of Portable Appliance Testing (PAT) ensures electrical equipment is safe for use in workplaces. 

Here’s a step-by-step breakdown: 



1.Identify Electrical Equipment on Site – Determine what portable electrical appliances are present, including 

computers, power tools, kitchen appliances, and extension leads. 

2.Assess Who, Where, and Equipment Type – Identify who uses the equipment, where it is located, and its 

classification (Class I or Class II) to determine testing requirements. 

3.Evaluate Risks and Management Strategies – Assess potential hazards such as electrical faults, overheating, or 

damaged cables, and implement preventative measures. 

4.Define Testing Frequency – Establish how often equipment should be tested based on usage, environment, and 

risk level. 

5.Compile an Asset Register – Maintain a detailed inventory of all electrical equipment, including serial numbers 

and locations. 

6.Perform Inspections and Testing – Conduct visual inspections for damage, followed by electrical tests such as 

earth continuity, insulation resistance, and RCD functionality. 

7.Record Test Results – Document findings to ensure traceability and compliance with safety regulations. 

8.Label Tested Equipment – Apply pass/fail labels to indicate whether equipment is safe for use. 

9.Maintain Records – Keep detailed logs of inspections, test results, and maintenance actions for future reference. 

 

Who Can Carry Out PAT Testing? 

To ensure Portable Appliance Testing (PAT) is conducted safely and effectively, individuals performing the tests 

must meet certain competency requirements: 

• Sufficient Training – The tester must have undergone appropriate training in PAT procedures, including the use of 

testing equipment and interpretation of results and record keeping. 

• Experience – They should have practical experience in electrical safety and appliance testing is essential to 

identify faults and ensure compliance with regulations. They should have the ability to recognise at all times 

whether it is safe for work to continue, the ability to identify equipment types to determine the test procedures and  

• frequency of inspection and testing and the ability to create test records. 

• Knowledge– The tester must understand electrical hazards, testing methods, and workplace safety requirements 

relevant to the environment in which the equipment is used. Testers should clear understanding of precautions 

required to avoid danger. Knowledge should include how to perform the inspection and testing without putting 

him/herself or others at risk, an understanding of the operating principles of both the test equipment and the 

equipment under test (EUT) and an understanding of the required safety standards. 

 

Suggested Initial Intervals for Checking 

 



 
HSE Guidance on Inspection & Testing  

 

The Health and Safety Executive (HSE) provides guidance on maintaining portable electrical equipment to prevent 

electrical hazards and ensure workplace safety. Their recommendations focus on inspection, testing, and 

maintenance. 

Key Aspects of Maintaining Portable Electrical Equipment include: 

- User Checks: 

- Employees should visually inspect appliances before use. 

- Look for damaged cables, loose plugs, exposed wires, or overheating. 

- Formal visual inspection: 

- This is conducted by a competent person trained in electrical safety. 

- This is includes checking plug wiring, casing integrity, and signs of wear. 

- Portable Appliance Testing (PAT) 

- Use a PAT tester to measure earth continuity, insulation resistance, and leakage current. 

- This is required at regular intervals based on the appliance type and usage environment. 

- Maintenance & Record-Keeping 

- Employers must maintain records of inspections and PAT tests. 

- Appliances should be labelled after testing to indicate their safety status. 

- Risk-Based Approach. 

- The HSE emphasizes a risk-based approach rather than fixed testing intervals. 

- High-risk environments like construction sites require more frequent testing than low-risk areas like, offices. 

For more details, you can refer to the official HSE guidance on maintaining portable electrical equipment here. 

Would you like help setting up a PAT testing schedule for your workplace. 

 

Steps to Carry Out PAT Testing 

Portable Appliance Testing (PAT) is a process used to ensure that electrical appliances are safe to use. It involves 

both visual inspections and electrical testing to identify faults that could lead to hazards such as electric shocks or 

fires. 

Steps to Carry Out PAT Testing 

- Visual Inspection. 

- This is a check for damaged cables, loose plugs, exposed wires, or signs of overheating. 

- Ensure the appliance has the correct fuse rating and that the plug wiring is secure.  



- Look for safety labels and previous test records. 

- Earth Continuity Test (For Class I Appliances). 

- This measures the effectiveness of the earth connection to prevent electric shocks. 

- Use a PAT tester to check if the appliance is properly grounded. 

- Insulation Resistance Test. 

- This ensures that the appliance’s insulation is intact and prevents electrical leakage.  

- A PAT tester applies voltage to measure resistance levels. 

- Leakage Current Test. 

- This detects any unwanted electrical current escaping from the appliance.  

- It helps identify faults that could lead to electric shocks. 

- Functional Check. 

- This ensures the appliance operates correctly after testing. 

- It confirms that switches, buttons, and power functions work as expected.  

- Labelling & Record-Keeping. 

- Appliances that pass the test should be labelled with a safety sticker. 

- Maintain records of test results for compliance and future reference.  

 

Plug Inspection.. 

The following are items to check plugs for: 

Is the plug in good condition? 

 ❖ Is the cord grip present and tightly secured? 

 ❖ Are all the wires present and correctly fitted? 

 ❖ Are the terminal screws tight? 

 ❖ Are there any bare wires? 

 ❖ Is the correct fuse fitted? 

Are the pins of the correct size? 

 

Cable Inspection. 

The following are items to check cables for: 

 Is there any damage or cuts? 

 Are there any bare wires? 

 Is there any insulation tape on the cable? 

 Are there any lumps, bumps, hard or soft spots? 

 Any connection blocks or joints? 

 Is the length & CSA adequate? 

 

Extension Leads 

The following are items to check extension leads for: 

Ensure it is used as intended 

 Extension leads should ideally only be used as a temporary solution.  

 Is it protected from damage? 

 Is it walked on? 

 Is it driven over? 

Does it have protection against overloading and overheating? 

 Is it uncoiled before use? 

 Is it overloaded? 

 

Equipment Inspection 

 

The following are items to check equipment for: 

Is there any damage to the enclosure? 

 ❖ If there is a switch is it in good condition? 

 ❖ What class is the equipment? 

 ❖ What is the equipment rating? (Amps - Watts) 

 ❖ It the equipment suitable for the environment? 

 ❖ If it has a CE mark is it authentic? 



 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 


