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Unit I 

Chapter 1 : Wiring Components, Tools & Safety 

Devices 1-1 to 1-56 

Syllabus : IE rules of safety. 

Safety Tools used in wiring : Pliers, nose pliers, cutter cum 

insulation remover, screw driver, tester, test lamp, crimping tool, 

continuity tester, wire gauge, knife. 

Accessories : safety hand gloves, safety boots, safety goggles, 

safety rubber mats. 

Components with specifications used in wiring systems : different 

types of iron clad switches, DBs, switches, plugs, sockets, MCBs, 

RCBs, ELCBs, holders, wires, cables. 

1.1 IE Rules of Safety........................................................ 1-1 

1.1.1 Objectives of Safety  

 [Need for following Safety Rules] ................................. 1-3 

1.1.2 Precaution to be taken by every House Holder  

 using Electricity for Domestic Purpose and  

 for Domestic Appliances .............................................. 1-4 

1.2 Safety Tools used in Wiring ......................................... 1-5 

1.2.1 Precautions to be taken in Using / Handling Tools....... 1-5 

1.2.2 Detailed Study of Tools, Construction uses  

 and Care / Maintenance .............................................. 1-6 

1.3 Accessories ............................................................... 1-10 

1.4 Different Components with Specifications  

 used in Wiring System............................................... 1-14 

1.4.1 Symbols used in Electrical units ................................ 1-14 

1.4.2 Wires and Cables ...................................................... 1-21 

1.4.2.1 Wire Joining .............................................................. 1-23 

1.4.3 Different Types of Switches ....................................... 1-26 

1.4.3.1 Ceiling Roses ............................................................ 1-29 

1.4.3.2 Mounting Blocks ........................................................ 1-29 

1.4.3.3 Socket Out-lets .......................................................... 1-29 

1.4.4 Plugs ......................................................................... 1-30 

1.4.4.1 Distribution Fuse Boards and Boxes .......................... 1-30 

1.4.5 Main Switches (Iron Clad Switches) .......................... 1-31 

1.4.6 Lamp Holders ............................................................ 1-32 

1.4.7 Connectors / Adopters ............................................... 1-33 

1.5 MCB (Miniature Circuit Breaker) ................................ 1-34 

1.5.1 Functions of MCB ...................................................... 1-35 

1.5.2 Comparison between MCB and Switch ...................... 1-35 

1.5.3 Specification of MCB ................................................. 1-36 

1.5.4 Applications of MCB .................................................. 1-36 

1.5.5 Detailed MCB Specification ....................................... 1-36 

1.6 Cables ....................................................................... 1-36 

1.6.1 Requirements of Cables ............................................ 1-37 

1.6.1(A) Construction of Cables .............................................. 1-37 

1.6.1.1 Cable Conductor - Insulation Materials ...................... 1-38 

1.6.1.2 Classification of Cables ............................................. 1-39 

1.7 Molded Case Circuit Breaker (MCCB) ....................... 1-39 

1.7.1 Earth Leakage Circuit Breaker (ELCB) ...................... 1-42 

1.7.2 Residual Current Circuit Breaker (RCCB) .................. 1-44 

1.7.3 Tester used in Electric Circuits .................................. 1-45 

1.7.4 Comparison of MCB with Fuse .................................. 1-46 

1.7.5 How Electrical Accidents can be avoided ? ............... 1-46 

1.7.6 Safety Signs and Symbols Used in Industries ........... 1-47 

1.7.7 Design, Estimation and Costing of Earthing Pit,  

 and Earthing Connection for Electrical m/c Lab,  

 HT Substations .......................................................... 1-49 

1.7.8 Earthing for Small Capacity Equipments ................... 1-54 

1.7.9 Advantages of using MCB's over Kit-Kat Fuse Units . 1-55 

1.8 Exam Pack (Review Questions) ................................ 1-55 

1.9 MSBTE Question and Answers ................................. 1-56 

Unit II 

Chapter 2 : Conductors and Electromagnetic  

 Materials 2-1 to 2-26 

Syllabus :  Properties of conducting materials : Electrical, 

Mechanical and thermal properties of conducting  materials. 

Conducting materials and their applications : Copper, aluminium, 

tungsten, brass, bronze, mercury, silver, lead, nickel and tin. 

Types of magnetic materials :  Ferromagnetic, paramagnetic and 

diamagnetic materials. 

Properties and applications of magnetic materials : Magnetization 

curve, hysteresis, hysteresis loss, magneto-striction materials, 

C.R.G.O. silicon Steel, H.R.G.O. silicon steel, typical hysteresis 

loops for different ferromagnetic materials (hard steel, wrought iron 

and alloyed  steel), Loss of magnetism. 
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2.1 Classification of Electrical Materials ............................ 2-1 

2.2 Conducting Materials ................................................... 2-2 

2.2.1 Properties Expected for Conducting Materials ............. 2-2 

2.3 Conducting Materials and their Applications ................ 2-3 

2.3.1 Classification of Conductors according to 

Conductivity ................................................................. 2-3 

2.3.2 Different Conducting Materials .................................... 2-3 

2.3.2.1 Copper ........................................................................ 2-4 

2.3.2.2 Aluminium ................................................................... 2-5 

2.3.2.3 Silver ........................................................................... 2-6 

2.3.2.4 Steel ............................................................................ 2-6 

2.3.2.5 Brass ........................................................................... 2-6 

2.3.2.6 Bronze ......................................................................... 2-7 

2.3.2.7 Tungsten ..................................................................... 2-7 

2.3.2.8 Mercury (Hg) ............................................................... 2-8 

2.3.2.9 Lead ............................................................................ 2-8 

2.3.2.10 Nickel .......................................................................... 2-9 

2.3.2.11 Tin ............................................................................... 2-9 

2.3.3 Comparison of Copper and Aluminium  

 as Conductor ............................................................. 2-10 

2.3.4 Types of Conductors according to shape  

 of conductor .............................................................. 2-10 

2.3.5 Introduction ............................................................... 2-11 

2.3.6 Magnetic Properties of Materials ............................... 2-11 

2.3.7 Classification of Magnetic Materials........................... 2-12 

2.3.7.1 Paramagnetic Materials ............................................. 2-12 

2.3.7.2 Diamagnetic Materials ............................................... 2-13 

2.3.7.3 Ferromagnetic Materials ............................................ 2-13 

2.3.7.4 Arrangements of Dipoles in Different Materials .......... 2-15 

2.3.8 Comparison of Paramagnetic, Diamagnetic, 

Ferromagnetic Materials ............................................ 2-15 

2.3.9 Magnetically Soft and Hard Materials ........................ 2-16 

2.3.9.1 Magnetically Soft Materials ........................................ 2-16 

2.3.9.2 Magnetically Hard Materials ...................................... 2-17 

2.3.10 About Antiferro Materials ........................................... 2-17 

2.3.10.1 Super Paramagnetic Materials .................................. 2-17 

2.4 Types of Magnetic Materials, their Susceptibility and 

Examples .................................................................. 2-18 

2.5 C.R.G.O. Sheets ....................................................... 2-18 

2.5.1 H.R.G.O .................................................................... 2-19 

2.6 Amorphous Metal ...................................................... 2-19 

2.6.1 Crystalline Structures of Alloy Metal  

 and Amorphous Metal ............................................... 2-19 

2.6.2 Preparing an Amorphous Material ............................. 2-19 

2.6.3 Examples of Amorphous Materials ............................ 2-20 

2.6.4 Magnetisation Curve .................................................. 2-20 

2.6.4.1 Magnetic Hysteresis .................................................. 2-20 

2.6.4.2 Hysteresis Loop for Different Materials ...................... 2-21 

2.6.5 Magneto Striction ...................................................... 2-22 

2.6.6 Effect of addition of other Metals  

 in Ferromagnetic Materials ........................................ 2-23 

2.7 Some important Magnetic Materials  

 used in Electric Fields ............................................... 2-23 

2.7.1 Silicon Steel .............................................................. 2-23 
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Unit III 

Chapter 3 : Electric Insulating Materials 3-1 to 3-29 

Syllabus : Significance and properties of electrical insulating 

materials : electrical, mechanical and thermal properties. Thermal 

classification of insulators, classes of insulators.Dielectric failure of 

insulating materials. (Gaseous, Liquid and Solid state) 

Applications of insulating materials in electrical machines and 

devices. 

3.1 Introduction ................................................................. 3-1 

3.2 Properties of Insulating Materials ................................ 3-1 

3.2.1 Electrical properties ..................................................... 3-2 

3.2.2 Mechanical Properties ................................................. 3-3 

3.2.3 Thermal Properties ...................................................... 3-3 

3.2.4  Chemical properties .................................................... 3-3 

3.3 Classification of Insulating Materials ............................ 3-4 

3.3.1 Insulating materials according to Thermal  

 (temperatures) With-Standing Capacity ....................... 3-4 


