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Electrical Circuits

Module-I: Introduction to Electrical Circuits

Circuit Concept: Basic definitions, Ohm’s law at constant temperature, classifications of elements,
R,L,C parameters, independent and dependent sources, voltage and current relationships for passive
elements (for different input signals like square,ramp, saw tooth, triangular and complex), tempera-
ture dependence of resistance, tolerance, source transformation, kirchhoff’s laws, equivalent resis-
tance of series, parallel and series parallel network.

Module-II: Analysis of Electrical Circuits

Circuit Analysis: Star to Delta and Delta to Star transformation, Mesh analysis and Nodal analysis by
Kirchhoff’s laws, inspection method, super mesh, super node analysis. Network Topology: Defini-
tions, Incidence Matrix, Basic Tie set and Basic cut set Matrices for Planar Networks, Duality and
Dual Networks.

Module-III: Single Phase AC Circuits

Single Phase AC Circuits:  Representation of alternating quantities, Instantaneous, peak, RMS, aver-
age, form factor and peak factor for different periodic waveforms, phase and phase difference, ‘j’
notation, Concept of reactance, impedance, susceptance and admittance, rectangular and polar form.
Concept of power,  real, reactive and complex power, power factor.

Steady state analysis: Steady state analysis of RL, RC and RLC circuits (in series, parallel and series
parallel combinations) with sinusoidal excitation; Resonance: series and parallel resonance, concept
of  band  width  and Q factor.

Module-IV: Magnetic Circuits and Three Phase Circuits

Magnetic Circuits: Faraday’s laws of electromagnetic induction, conpect of self and mutual induc-
tance, dot convention, coefficient of coupling, composite magnetic circuit, analysis of series and
parallel magnetic circuits. Theree Phase Circuits: Star and delta connections, phase sequence, rela-
tion between line and phase voltages and currents in balanced systems (both &Y ), three phase
three wire and three phase four wire systems, analysis of balanced and unbalanced three phase
circuits, measurement of active and reactive power.

Module-V: Components of Electrical Systems

Components of Electrical Systems: Switch Fuse Unit (SFU), MCB, ELCB, MCCB, types of wires
and cables, Earthing, Types of Batteries: Alkaline battery, Zinc-Carbon battery, dry cell battery, Nickel-
Cadmium battery, lead acid battery, lithium ion battery, nickel metal hydride battery, important char-
acteristics for batteries, applications, Elementary calculations for energy consumption.
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