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Importance of Safety in Electrical Work 

 Safety in electrical work is important to prevent accidents, injuries, and damage to 

property. Electricity is powerful and can be hazardous if not handled properly.  

 Ensuring safety reduces the risks of electric shocks, burns, fires, and fatalities.  

 It also helps in maintaining a safe working environment and complying with safety 

regulations. 

 

Proper Use of Personal Protective Equipment (PPE) 

PPE is essential for protecting workers from electrical hazards. Common PPE includes: 

 

Insulated gloves: Prevent electric shocks. 

Safety shoes: Protect against electrical conduction. 

Safety goggles: Shield eyes from sparks or debris. 

Fire-resistant clothing: Reduces burn injuries. 

Proper use of PPE involves wearing the right equipment for the task, regularly inspecting it for 

damage, and replacing worn-out items. 

 

Understanding Different Wiring Systems Used in Residential Settings 

Conduit Wiring: 

 



 

 Wires are enclosed in metal or plastic tubes (conduits). 

 Commonly used in commercial and residential buildings for safety and durability. 

Advantages and Disadvantages  

Advantages:  

 High durability,  

 fire resistance,  

 safety. 

Disadvantages: 

 Expensive and labor-intensive to install. 

 

Armored Cable (AC): 

 

 Wires are protected by a metal sheath. 

 Ideal for areas with potential physical damage. 

Advantages:  

 Strong protection against physical damage. 

Disadvantages: 

 Heavy and more difficult to handle. 



 

Non-Metallic Sheathed Cable (NM): 

 

 Plastic-sheathed wires often used in homes. 

 Lightweight, flexible, and easy to install. 

Advantages:  

 Affordable, 

  easy to install,  

 lightweight. 

Disadvantages: 

 Less durable,  

 prone to damage,  

 not suitable for outdoor use. 

Understanding these systems ensures better decision-making during installations and enhances 

safety and efficiency. 

 



Question bank 

Multiple choice questions for 1 mark each 

Q. 1. What is the standard color code for the live wire in a 220V electrical system? 

A) Blue   

B) Red   

C) Green   

D) Yellow 

 

Answer- B) Red 

Q. 2. Which material is commonly used for electrical wiring due to its good conductivity? 

A) Iron   

B) Copper   

C) Aluminum   

D) Steel 

 

Answer- B) Copper 

 

Q. 3. Which of the following is used to insulate electrical wires? 

A) Rubber   

B) Wood   

C) Glass   

D) Paper 

 

Answer-A) Rubber 

 



Q. 4. What is the purpose of a fuse in an electrical circuit? 

A) To increase the voltage   

B) To protect the circuit from overload   

C) To reduce resistance   

D) To store electrical energy 

 

Answer-B) To protect the circuit from overload 

 

Q. 5. Which wire is used for grounding in electrical wiring systems? 

A) Live wire   

B) Neutral wire   

C) Earth wire   

D) Both live and neutral 

 

Answer-C) Earth wire 

Q. 6. In a typical electrical installation, the neutral wire is color-coded: 

A) Red   

B) Blue   

C) Black   

D) Green 

 

Answer-B) Blue 

 

 



Q. 7. Which of the following is NOT a type of electrical cable commonly used in residential 

wiring? 

A) Twin and earth cable   

B) Coaxial cable   

C) Armoured cable   

D) Underground cable 

 

Answer-B) Coaxial cable 

 

Q. 8. What is the maximum current a 1.5mm² copper wire can safely carry? 

A) 10 Amps   

B) 15 Amps   

C) 20 Amps   

D) 30 Amps 

 

Answer-A) 10 Amps 

Q. 9. What type of circuit is most commonly used in household wiring? 

A) Series circuit   

B) Parallel circuit   

C) Open circuit   

D) Short circuit 

 

Answer-B) Parallel circuit 

 

 



Q. 10. When installing electrical outlets, which of the following safety measures is critical? 

A) Use of non-insulated wires   

B) Proper grounding of outlets   

C) Connecting the live wire to the ground   

D) Avoiding the use of fuses 

 

Answer-B) Proper grounding of outlets 

 

3 marks questions with answer 

1. What are the different types of electrical wires used in household wiring and 

what are their functions? 

Answer: 

In household wiring, the three primary types of wires are: 

 Live wire (or Phase wire): Typically colored red or brown, it carries the current to the 

appliance from the power source. 

 Neutral wire: Usually blue, it provides a return path for the current back to the power 

source, completing the circuit. 

 Earth (Ground) wire: Green or yellow-green, it provides safety by directing excess 

current to the ground in case of a fault, preventing electric shock. 

2. Explain the importance of grounding in electrical systems. 

Answer: 

 Grounding is essential in electrical systems for safety. 

  It directs any stray or excess electrical current safely to the earth, preventing electrical 

shocks to users and reducing the risk of electrical fires. 

  If a live wire touches any metal part of an appliance or system, grounding ensures the 

current flows to the ground instead of through the person using the device, providing a 

safe escape route for the current. 

 

 



3. What is the role of a fuse in an electrical circuit? 

Answer: 

 A fuse is a safety device that protects an electrical circuit from damage due to overload or 

short circuit.  

 It contains a thin wire that melts when the current exceeds a safe limit, breaking the 

circuit and preventing damage to the wiring or connected devices. 

 This prevents overheating, electrical fires, and potential damage to the appliances. 

4. Why is copper commonly used for electrical wiring? 

Answer: 

 Copper is commonly used for electrical wiring due to its excellent electrical conductivity, 

which allows for efficient current flow with minimal energy loss. 

  It is also relatively flexible, durable, and resistant to corrosion, making it ideal for long-

lasting and reliable electrical systems.  

 While more expensive than aluminum, copper offers better performance for most 

residential and commercial wiring needs. 

6. What is the color code for electrical wiring in a 230V system, and what do the 

different colors signify? 

Answer: 

In a typical 230V electrical system, the color code is as follows: 

 Live (Phase) wire: Red or brown, carries current to the appliance. 

 Neutral wire: Blue, provides a return path for the current to the power source. 

 Earth (Ground) wire: Green or yellow-green, provides a safety path to the ground in 

case of a fault. 

 



Unit 2: Understanding Switchgear and Distribution Panel Components 

Switchgear and distribution panels are used to control, protect, and distribute electrical power.   

Switchgear:  Includes circuit breakers, switches, and fuses to protect electrical circuits from 

overloads and short circuits.   

 

Distribution Panel:  A box that distributes electricity to different circuits through breakers. It also houses 

components like meters and busbars for power management. 

 

Installation and Maintenance Practices  

1. Installation:   

   - Follow the manufacturer’s guidelines and safety standards.   

   - Ensure proper grounding and wiring connections.   



   - Use appropriate tools and equipment.   

2. Maintenance:   

   - Regularly inspect for signs of wear, damage, or overheating.   

   - Tighten loose connections and clean components.   

   - Test protection devices like circuit breakers periodically.   

 

Installation of Lighting Systems, Power Outlets, and Other Commercial Electrical Devices 

Lighting Systems:   

  - Install fixtures securely with proper wiring.   

  - Use energy-efficient LED lights for savings.   

  - Ensure correct placement for adequate illumination.   

Power Outlets:   

  - Install outlets at convenient locations based on usage.   

  - Use proper wire gauges and grounding to ensure safety.   

 

Commercial Devices: 

  - Follow the device's specifications during installation.   

  - Check voltage compatibility and secure connections.   

 

Three-Phase Power Systems and Their Applications  

A three-phase power system consists of three alternating currents of the same frequency but with 

phase differences.   

- Advantages:   

  - Efficient power transmission over long distances.   

  - Provides stable and consistent power.   



  - Supports high-power machines and industrial equipment.   

 

-Applications   

  - Used in industries for running heavy machinery.   

  - Powering commercial buildings, hospitals, and data centers.   

  - Drives motors, pumps, and air conditioning systems.   

 

Switchgear and Distribution Panel Components 

1. Which of the following is a primary function of switchgear? 
a) Generation of power 

b) Protection and control of electrical circuits 

c) Conversion of AC to DC 

d) Reduction of voltage 

Answer: b) Protection and control of electrical circuits 

 

2. What device in a distribution panel is used to prevent over current? 
a) Relay 

b) Circuit breaker 

c) Transformer 

d) Capacitor 

Answer: b) Circuit breaker 

 

3. Which component is responsible for isolating a circuit for maintenance in a 

switchgear assembly? 
a) Fuse 

b) Isolator 

c) Contactor 

d) Relay 

Answer: b) Isolator 

 

4. Which type of circuit breaker is typically used in medium-voltage switchgear? 
a) Miniature Circuit Breaker (MCB) 

b) Air Circuit Breaker (ACB) 



c) Vacuum Circuit Breaker (VCB) 

d) Residual Current Circuit Breaker (RCCB) 

Answer: c) Vacuum Circuit Breaker (VCB) 

Installation and Maintenance Practices: 

5. What is the primary safety measure before beginning electrical maintenance work? 
a) Wearing gloves 

b) Disconnecting the power supply 

c) Using insulated tools 

d) Labeling the equipment 

Answer: b) Disconnecting the power supply 

 

6. Which of the following tests is conducted to ensure the insulation quality of 

electrical equipment? 
a) Earth resistance test 

b) Insulation resistance test 

c) Continuity test 

d) Load test 

Answer: b) Insulation resistance test 

 

7. Which of these is not part of routine maintenance for electrical systems? 
a) Cleaning contacts 

b) Checking torque on connections 

c) Upgrading software 

d) Verifying breaker trip settings 

Answer: c) Upgrading software 

Installation of Lighting Systems, Power Outlets, and Other Commercial Electrical Devices 

8. What is the standard height for installing power outlets in residential spaces? 
a) 1 foot from the floor 

b) 2 feet from the floor 

c) 5 feet from the floor 

d) 6 feet from the floor 

Answer: b) 2 feet from the floor 

 

9. Which type of lighting system is commonly used in commercial spaces for energy 

efficiency? 
a) Incandescent bulbs 



b) CFL lights 

c) LED lights 

d) Halogen lights 

Answer: c) LED lights 

Three-Phase Power Systems and Applications 

10. In a three-phase system, how many electrical degrees apart are the phases? 
a) 60° 

b) 90° 

c) 120° 

d) 180° 

Answer: c) 120° 

 

11. Which of the following is a common application of three-phase power? 
a) Domestic lighting 

b) Industrial machinery 

c) Small kitchen appliances 

d) Portable generators 

Answer: b) Industrial machinery 

 

12. What is the advantage of a three-phase power system over a single-phase system? 
a) Reduced voltage 

b) Higher power transmission efficiency 

c) Simple wiring 

d) Lower cost of components 

Answer: b) Higher power transmission efficiency 

 

Short answer Questions 

 

1. Question: What is the main function of switchgear in an electrical system? 

Answer: The main function of switchgear is to protect, control, and isolate electrical 

circuits and equipment during faults or maintenance. 

 



2. Question: Name any two common components of a distribution panel and their 

functions. 

Answer: 
o Circuit Breaker: Protects the circuit from over current or short circuits. 

o Bus bar: Distributes electrical power to various outgoing circuits. 

 

3. Question: What is the purpose of conducting an insulation resistance test during 

electrical maintenance? 

Answer: The insulation resistance test checks the quality of insulation in electrical 

equipment to prevent leakage currents and ensure safety. 

 

4. Question: List two advantages of LED lights over traditional incandescent bulbs. 

Answer: 
o LED lights are more energy-efficient. 

o They have a longer lifespan compared to incandescent bulbs. 

 

5. Question: Why are three-phase power systems preferred for industrial applications? 

Answer: Three-phase power systems are preferred because they provide higher power 

efficiency, better load balancing, and the ability to run heavy machinery. 

 

6. Question: How does an isolator differ from a circuit breaker in switchgear systems? 

Answer: An isolator is used to disconnect circuits during maintenance without load, 

while a circuit breaker interrupts current flow under fault conditions. 

 


