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1. Basic Electrical Engineering Concepts: 

Concepts of current, voltage, resistance and power; Ohm’s Law and Kirchhoff’s Law; 
series and parallel connection of resistors; Network analysis techniques- Loop current 
method, Node volatge method, Thevenin’s theorem and Norton’s theorem; Simple voltaic 
cell, concepts of electrostatics and electromangentism; Relation between electrical power 
and energy, heat energy and electrical energy. AC and DC circuits. AC circuit analysis: 
generation of ac voltage and currents; sine wave and other waves; instanteneous, average 
and rms values of current and voltages; concepts of phase angle; Series and parallel RLC 
circuits, resonance phenomenon: Maximum power transfer theorem. 
 

2. Electrical Machines: 

Transformer: Construction, operating principle, equivalent circuits, operating 
characteristics, types, open circuit and short circuit tests, polarity test, losses, voltage 
regulation, efficiency, connection groups, parallel operation, overloading capacity, 
transformer oil and its role, star/delta connection and voltage and current relationships 
 

DC Machine: Construction, operating principles, types, emf and terminal voltage equation, 
armature reaction, torque-speed relationship, starting methods, applications. 
 

Synchronous machines: Construction, operating principles, salient pole and cylindrical 
rotor machines, excitation systems, parallel operation, equivalent circuits. 
 

Induction machines: Construction and operation principles, single and three phase 
machines, equivalent circuits, speed control methods, starting methods, applications. 
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3. Measuring instruments: 

Principle of measurement of current, voltage and resistance. Moving coil and moving iron 
instruments, their construction and operating principles, applications as ammeter, 
voltmeter and ohmmeter, Multimeter. Construction and operating principle of wattmeter; 
Megger and power factor meter. Measurement of three phase power by single phase 
wattmeters. Measurement of energy and frequency. Construction and operating principles 
of CTs and PTs, their applications in measurements of power and energy in high voltage 
circuits. Electronic meters, their construction and operating principles, applications. 
 

4. Power Systems: 

Concept of interconnected power system, Nepal’s power scenario, different types of 
generating plants, types of hydropower plants. 
Transmission and distribution: Selection of conductor size and voltage level, sag and 
tension calculation, skin effect, proximity effect. Corona phenomenon. Underground cable 
for transmission and distribution, their advantages and disadvantages, limitations. 
Different configuration of distribution system, Kelvin’s law. Voltage control  in 
distribution system, power factor correction techniques. Substation for generating station 
and grid, area substation. Layout of grid substation and area substation. 

 
5. Control and Protection: Protection philosophy, elements of protection systems: relays, 

fuse, circuit breakers, isolators (disconnect switches)- their types, construction principles, 

operations and applications; lightning arrestors. Protection schemes for power and 

distribution transformers, transmission lines, generators. Principles of earthing of 

transmission lines, generators and power transformers. Protection of residential and 

industrial electric circuits: MCCB, ELCB, MCB, contactors, isolators and fuses. Concepts of 

distribution board and control panel. Symmetrical faults in power systems and their 

calculation techniques. 

 

6. Operation, Maintenance and Safety:  

Need for balanced load in electric power system; power factor correction methods and its 
economical cost and benefit analysis; Maintenance of electricity supply system: Routine, 
preventive and corrective maintenance philosophies; Fault detection methods and 
equipment.  
Electrical safety rules for personnel in industrial plants; electric shock; concept of step and 
touch potential, safety tools and devices; live maintenance and safety rules; chemical 
hazards, ionizing and non-ionizing radiation and their limits of exposure; first aid and 
CPR 
 

7. Basic Electronics and computer: 

Diodes, thyristors and capacitors; resistors and their color codes. Current voltage 
relationships in diodes.  
Basic computer terminologies,  Office handling packages like Windows, Word, Excel sheet, 
power point etc. 

  

b|i6JoM 

!_ a:t'ut ax'a}slNks k|Zg k|0ffnLdf uNtL u/]sf] pQ/jfkt k|fKtf°af6 @) k|ltzt c+s s6[f ul/g]5 .  

@_ k|To]s kqdf sDtLdf $) k|ltzt c+snfO{ ptL0ff{° dflgg]5 .  

#_ lnlvt k/LIffsf] efiff g]kfnL jf c+u|]hL cyjf g]kfnL / c+u|]hL b'j} x'g]5 . 

$_ o; kf7\oqmddf h];'s} n]lvPsf] eP tfklg kf7\oqmddf k/]sf] P]g, lgodx? k/LIffsf] ldlteGbf # dlxgf 

cuf8L ;+zf]wg ePdf ;+zf]lwt eO{ sfod /x]sf]nfO{ o; kf7\oqmddf k/]sf] ;Demg' k5{ . 


