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Project Management and Financial Analysis (RXY¥ :§ =403%)

3.1 Project Planning and Scheduling

3.2 Project cycle, human resource planning and resource scheduling

3.3 Project monitoring and control

3.4 Capital Planning and Budgeting: Capital planning procedures, Preparation and

operating budgets, budgetary control

Page 2 of 7



g e e faties
AT AT ATRANF IAANTATCHS TUETRT AT TESTHH

R @ Afgeed, AT : gridfaed, THE : STANE, 8 © 5, U8 & Javdd (Fldedhd)

3.5

Financial analysis: Methods of financial analysis such as benefit cost ratio,
financial internal rate of return, economic internal rate of return, net present
value, payback period, minimum attractive rate of return and their application
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Network Analysis

1.1
1.2
1.3
14
1.5

1.6
1.7
1.8

Circuit elements: Resistor, Inductor and Capacitor

Dependent and Independent current source and voltage source

Ohm's Law, Kirchhoff's Law, Nodal and mesh analysis

Series and parallel circuit, delta-star and star-delta transformation

Network theorem: Thevenins theorem, Nortons theorem, Superposition theorem,
Reciprocity theorem and Maximum power transfer theorem

Resonance in series and parallel RLC circuit, bandwidth and effect of Q- factor
Transient response of RLC circuit excited by DC source

Two-port network: Z, Y, T and h parameters, T to m and & to T transformation,
two-port network connection

A.C Circuit Fundamental

2.1

2.2
2.3
2.4

2.5

AC fundamentals: Principle of generating an alternating voltage, frequency,
Amplitude, Phase and Phase difference, Average value, R.M.S. value, Form
factor, Peak Factor and Power Factor, R.M.S. value of sinusoidal current, Phasor
& Phasor Diagram drawings, Waveforms

Concept of complex Impedance and Admittance

RLC series and parallel circuits, Phaser algebra

3-phase AC circuits: Principle of generation of three phase alternating voltage,
Line and phase voltage, line and phase current, Differentiate between single and
three phase circuits, Phase sequence, Star and delta connection and relation of
current & voltage

Power in AC Circuits: Power triangle, Active, reactive and apparent power,
Lagging, leading power and unity power factor, Effects of poor power factor

Electrical Machines

3.1

3.2

3.3

3.4

Transformer: Constructional detail, Operating principle, Equivalent Circuit,
Losses and efficiency, Voltage regulation, Exciting current harmonics,
Transformer inrush current, Transformer tests, Auto transformer connections,
Three phase transformer connections, Parallel operation

D.C Machine : Constructional detail, Operating principle of DC generator,
Voltage build-up process, Types of DC generator, their characteristics and
applications, Losses and efficiency, Armature reaction and commutation,
Operating principle of DC motor, Black emf, Types of DC motor, their
characteristics and applications, DC motors starter, Speed control of dc motor
Induction machine: Constructional detail, Operating principle of three phase
induction motor, Equivalent circuit, Torque-speed characteristics, Losses and
efficiency, Starting methods, Speed control of three phase induction motor types,
Induction motor tests, Induction generator, Single phase induction motors- types,
characteristics and applications

Synchronous machine: Constructional detail, Operating principle of synchronous
generator, Armature reaction, Equivalent circuit, phasor diagram and power angle,
characteristics of cylindrical rotor machine and salient pole machine, Parallel
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operation of synchronous generators, Operating principle of synchronous motor,
Starting methods, Effect of excitation on performance of synchronous motors, V
and Inverted V curves

Instrumentation and Control System

4.1

4.2
4.3

4.4

4.5

Transducers: Measurement of electrical, mechanical, thermal, and hydraulic
variables, flow meter

Accuracy, Precision, sensitivity of measuring equipment

Electrical measurement: measurement of current, voltage, power, energy,
frequency, resistance, power factor, instrument transformer (CT and PT)
Operational amplifier and filters: Ideal Op-am, feedback Op-Am, Adder, Signal
Amplification, attenuation, differentiation, and integration

Digital instrumentation: analog to digital conversion, interfacing to the computers,
Microprocessor based instrumentation

Electrical Supply Systems

5.1

5.2

5.3

5.4

5.5

5.6

Power Generating Plants: Hydro power plant, working principle & component
(hydromechanical, electromechanical equipment), Steam power plants, working
principle & component ((turbine and generator), and diesel power plant and its
component; alternative power plants (solar PV, wind power technologies)

Power plant operation: Plant use factor, Load sharing between base load and peak
load plants, economic operation of power plants

Power Transmission: Per unit system representation, Single line, lump ABCD
representation, efficiency & regulations calculations; real and reactive power flow
through transmission line; series and shunt compensations; Ferranti effect, surge
impedance loading; Over voltages in transmission lines, corona and its effect
Transmission system: component of transmission line (structure, insulator,
conductors); type of conductor, voltage selection; Overhead and underground
transmissions; EHV AC and HDVC Transmission

Power substations: generation substation, transmission substation and distribution
substations, power transformers, bus bar layout, substation automation,
accessories

Power Distribution System: primary and secondary distribution (voltage,
conductor, insulator, distribution transformers, support structure), radial and ring
mains distribution 3-ph and 1-ph distribution, rural electrification, service mains
and metering, use of capacitor and voltage regulation

Feedback Control System

6.1

6.2

6.3
6.4

6.5

Control Fundamental: differential equation and state space representation of
dynamic system, block diagram, transfer functions

Time response analysis: step resource analysis of a 1st and 2nd order systems,
overshoot and damping concepts, steady state error and error constants

Stability: Relative and absolute stability, Routh-Hurwitz criterion

Frequency response: Bode plots, stability in frequency domain, gain margin and
phase margins

Controllers: P, PD, Pl and PID controller, their applications.
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Switachgear and Protection

7.1
7.2
7.3
7.4
7.5

7.6

7.7
7.8

7.9

Fuse: Types, characteristics and operating principles

Magnetic Contactors: Types, construction and operating principles

Isolators (Disconnecting switches): types, construction and operating principles
MCB and MCCB: Construction, operating principles and characteristics

Relays: Electromagnetic and Static Relays, Over Current Relay, Impedance Relay,
Directional Relay

Circuit Breakers: ACB, OCB, ABCB, RCB and SF6 CB; construction, operating
principles and applications

Protection schemes: Over Current, under voltage, differential, distance protection
Grounding: System and equipment grounding, electric shock, safe value of current
and voltages, touch and step potentials, Ground Fault Current Interrupters
Lightning and surge protection

Power Electronics

8.1

8.2

8.3

8.4

8.5

Devices: Power Transistor, Power Diodes, Thyristor, Triac, MOSFET, UJT, GTO
- Construction and their characteristics

Rectifier: Rectifier using diodes-half wave, full wave, single phase, three phase,
capacitor and inductor filters, Controlled rectifier using thyristors - half wave , full
wave, single phase, three phase

Inverter: Single phase voltage inverter, three phase voltage inverter, current source
inverter

DC-DC conversion: different types of DC-DC converters, their working principle
and applications

Uninterrupted and switching power supply system

Utilization of Electrical Energy

9.1
9.2

9.3
9.4
9.5

9.6

9.7

9.8
9.9

Economic considerations: Cost classification; interest and depreciation

Load characteristics: load curves, load duration curve, demand factor; load factor
diversity factor, causes of low power factor and its disadvantages, power factor
improvement and its economics

Plant use factor; load sharing between base load and peak load plants

Tariff: objective, factors affecting tariff, types of tariff

[llumination: Illumination and luminance, radiant efficiency, plane and solid
angles, laws of illumination: polar curves, illumination requirement, design of
indoor and outdoor lighting scheme.

Lamps: Incandescent lamps, arc lamps, sodium discharge lamps, mercury
fluorescent lamps, high pressure mercury vapor lamps

Electric heating, cooking stoves

Industrial electrification

Battery technologies, electric vehicles and green hydron generation.

Operational Safety and Health
10.1 Effects of ionizing and non-ionizing electromagnetic fields on human body
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10.2

10.3

10.4

10.5
10.6

Physical effects of electric shocks

Safety rules against electric shock, potential explosions due to electric spark,
Safety tools and devices for fuel handling in storage premises and precautions to
be taken

Fire hazards due to high pressure & explosions, electic spark in inflammable
materials; fire fighting techniques and equipment

First aid in electric shock, primary treatment on fuel exposure

Safety protection, equipments for personnel and plant for various hazards, safety
procedures
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