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Chapter 3 

Protective Measures 

 

3.1. Introduction 

Protective measures are defensive strategies designed to reduce the severity of potential risks or 

threats. They are implemented to mitigate the impact of an event if it occurs, rather than preventing 

it from happening altogether. These measures can be found in various contexts, including 

workplace safety, security, and health.  

Key Aspects of Protective Measures: 

• Workplace Safety: Personal Protective Equipment (PPE) is a common example of 

protective measures used to safeguard employees from physical hazards such as chemical 

exposure or falling objects. 

• Security: Includes physical barriers like surveillance systems and secure doors to protect 

assets and personnel. 

• Health: Involves practices like using respirators or face masks to prevent the spread of 

infectious diseases 

 

3.2. Protection of persons 

Protecting individuals from electrical hazards is crucial for ensuring safety in both residential and 

industrial settings. Here are some key measures to safeguard people against electrical risks:  

Essential Protective Measures: 

1. Personal Protective Equipment (PPE):  

o Use safety glasses, face shields, helmets, insulating gloves with leather protectors, 

insulating sleeves, and flame-resistant clothing when working with electricity. 

o Ensure PPE is readily available near areas where it may be needed. 

2. Safe Installation and Maintenance:  

o Ensure proper grounding of electrical systems to prevent shocks. 

o Install high-quality electrical equipment and maintain it regularly through 

inspections by qualified electricians. 

3. Emergency Procedures:  
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o Implement emergency cutoff systems for high-voltage equipment to quickly stop 

power flow in emergencies. 

o Train personnel on how to respond safely during electrical incidents. 

4. Safety Devices:  

o Install Ground Fault Circuit Interrupters (GFCIs) to automatically cut off power if 

a ground fault is detected, preventing shocks and fires. 

5. Awareness and Training:  

o Educate workers on safe practices when handling electrical equipment, such as 

unplugging devices before maintenance and avoiding water near electricity sources. 

6. Clear Signage:  

o Use clear warning signs around high-voltage areas or during maintenance 

operations to alert others of potential dangers 

 

3.3. Working near electrical installations  

When working near electrical installations, it is crucial to adhere to strict safety protocols to 

prevent accidents and ensure the protection of individuals. Here are some key measures for safe 

operation:  

Essential Safety Measures: 

1. Disconnect and Secure Equipment:  

o Always disconnect the power supply completely before starting work on electrical 

equipment. 

o Use lock-out devices to prevent accidental reconnection. 

2. Verify Installation Status:  

o Use voltage detectors or other suitable equipment to confirm that the installation 

is dead before proceeding with work. 

3. Earthing and Short-Circuiting:  

o Ensure proper earthing of cables and use short-circuit-proof devices if necessary. 

4. Protect Against Adjacent Live Parts:  

o If nearby parts cannot be disconnected, use insulating protective shutters or 

covering materials. 
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5. Personal Protective Equipment (PPE):  

o Wear appropriate PPE such as safety glasses, face shields, helmets, insulating 

gloves with leather protectors, insulating sleeves, and flame-resistant clothing 

when working with electricity. 

6. Risk Assessment and Training:  

o Conduct thorough risk assessments for potential hazards in the area where work 

will be performed. 

o Train personnel on how to safely handle electrical equipment and respond during 

emergencies. 

7. Clear Signage and Communication:  

o Clearly label warning signs around high-voltage areas or during maintenance 

operations. 

8. Emergency Procedures:  

o Ensure emergency cutoff systems are accessible nearby high-voltage installations. 

9. Environmental Considerations:  

o Avoid working in wet conditions as they increase the risk of electric shock; install 

GFCIs where applicable. 

 

3.4. Earthing connection diagram (Earthing system) 

An earthing connection diagram, part of an earthing system, is crucial for ensuring electrical 

safety by connecting specific parts of an electric power system to the ground. This setup helps 

protect people and equipment from electrical shocks and faults. Here's a simplified overview of 

how these systems work:  

3.4.1. Earthing System Components: 

1. Earth Electrode: Establishes contact with the soil. 

2. Earthing Conductor: Connects the earth electrode to the installation's main earthing 

terminal. 

3. Main Earthing Terminal: Serves as a central point for all protective conductors in an 

installation. 

3.4.2. Types of Earthing Systems: 

• TT (Terra-Terra) System:  

o The supply transformer is connected to earth via its neutral point. 
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o The consumer’s exposed conductive parts are connected to a separate local earth 

electrode. 

o Advantages include reduced interference and safety in case of broken neutral 

conductors. 

• TN-S System:  

o The Electricity Supply Company provides an earth terminal at the incoming 

mains position. 

o Separate neutral (N) and protective earth (PE) conductors are used throughout. 

• TN-C-S System:  

o Uses a combined neutral and protective conductor (PEN or CNE) from the supply 

but separates them within the installation. 

3.4.3. Diagram Explanation 

A typical diagram would show these components interconnected as follows:  

1. Supply Transformer: Neutral point connected to Earth via an Earth Electrode.  

2. Main Earthing Terminal: Central connection point for all PE wires within an installation.  

3. Protective Conductors (PE): Connect exposed metal parts back to the Main Earthing 

Terminal, ensuring they remain at ground potential during normal operation.  

4. Earth Electrodes: These can be rods or plates buried in soil, providing a path for fault 

currents back into Earth.  

5. RCDs or Fuses: Protective devices that disconnect power if excessive current flows 

through PE wires due to faults, protecting against shock hazards. 

 

Table 3.1 a simple representation using Markdown format 

Component Function 

Earth Electrode Contacts Soil 

Earthing Conductor Connects Earth Electrode to Main Earthing Terminal 

Main Earthing Terminal Central Connection Point for Protective Conductors 

RDC / Fuse Disconnects Power During Fault Conditions 
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3.5. Protection of equipment 

Protecting electrical equipment is crucial for ensuring both operational safety and reliability. 

Here are some key methods used to safeguard equipment against various hazards:  

3.5.1. Methods of Protection: 

1. Circuit Protection:  

o Devices like fuses, circuit breakers, and surge protectors help prevent damage from 

overcurrent conditions or voltage surges. 

2. Emergency Switches:  

o Allow for quick disconnection of power during emergencies, reducing the risk of 

injury or damage. 

3. Regular Maintenance:  

o Regular inspections and maintenance can identify potential issues before they 

become serious problems. 

4. Cleanliness:  

o Keeping equipment clean helps prevent overheating and reduces the risk of faults 

due to dust accumulation. 

5. Protective Barriers and Shields:  

o Use protective shields or barriers to prevent accidental contact with live parts, 

protecting against shock hazards. 
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6. Hazardous Area Protection Techniques (for environments with explosive 

atmospheres):  

o Techniques include explosion-proof enclosures, intrinsic safety systems, increased 

safety measures, pressurization systems, and encapsulation methods to prevent 

ignition sources from causing explosions in hazardous areas. 

3.5.2. Types of Protective Devices 

• Lightning Arresters: Protect against high-voltage surges caused by lightning strikes. 

• Relays: Automatically disconnect power under fault conditions. 

• Reclosers: Automatically restore power after a temporary fault clears. 

These methods ensure that electrical equipment operates safely while minimizing downtime due 

to faults or maintenance needs. For specific applications in hazardous environments or high-

voltage settings, consulting local regulations (e.g., NEC for North America) or international 

standards (e.g., IEC) is recommended for compliance with legal requirements. 

3.5. Protection devices (types and reliability of devices) 

Protection devices are essential for safeguarding electrical systems from hazards such as 

overcurrent, surges, and ground faults. Here's an overview of common types of protection devices 

and their reliability:  

3.5.1. Types of Protection Devices: 

1. Fuses:  

o Function: Protect against overcurrent conditions by melting a metal strip when 

current exceeds a predetermined limit. 

o Reliability: Simple but effective; however, they require replacement after tripping. 

2. Circuit Breakers (CBs):  

o Include Miniature Circuit Breakers (MCBs) and Moulded Case Circuit Breakers 

(MCCBs). 

o Function: Automatically interrupt power during faults like overloads or short 

circuits. 

o Reliability: Highly reliable with adjustable settings for different applications; can 

be reset after tripping. 

3. Residual Current Devices (RCDs)/Residual Current Circuit Breakers (RCCBs):  

o Detect leakage currents to prevent electric shocks. 

o Can protect multiple circuits or individual ones with RCBOs. 

o Reliability: Very reliable in detecting ground faults quickly; resettable. 

4. Surge Protection Devices (SPDs):  

o Protect against voltage spikes caused by lightning strikes or grid fluctuations. 

5. PolySwitches/Resettable Fuses:  

o Resettable devices that protect against overcurrent conditions without needing 

replacement. 

6. Metal Oxide Varistors (MOVs):  

o Used to absorb voltage spikes by changing resistance based on voltage levels. 
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7. Inrush Current Limiters:  

o Prevent excessive current flow during startup phases in electronic devices. 

8. Lightning Arresters:  

o Specialized SPDs designed to handle high-voltage surges from lightning strikes. 

3.5.2. Reliability Considerations 

• The reliability of these devices depends on proper installation, regular maintenance, and 

adherence to manufacturer specifications. 

• Factors affecting reliability include environmental conditions, quality of components 

used in the device, and compliance with local electrical standards. 

For optimal performance and safety, it is essential to select the appropriate protection device 

based on the specific requirements of your electrical system.  

 
 

 


