HIGH VOLTAGE ENGINEERING

VIl Semester: EEE

Course Code Category Hours / Week Credits Maximum Marks
L T P C CIA | SEE | Total
AEEOQ015 Core
3 1 - 4 30 70 100
Contact Classes: 45 | Tutorial Classes: 15 Practical Classes: Nil Total Classes: 60

I. COURSE OVERVIEW:

This course enables Planning, operation and Testing of High voltage Electrical devices. High voltage
engineering deals with different mediums of insulation and break down Phenomenon, generation of high DC
and AC voltage, measurement Techniques of high AC and DC voltages, testing of insulation under all
types of conditions using generated high DC and AC voltages.

I1. OBJECTIVES:
The course should enable the students to:
I The breakdown phenomena in gas, liquid and solid dielectric materials used in the high voltage
devices.

Il The circuit design and operation for generation of high DC, AC and impulsevoltages.
111 The different methods for measurement and testing of equipments used in the highvoltage engineering.

I1l. COURSE OUTCOMES:
After successful completion of the course, students should be able to:
CO 1 Infer the protection methods against over voltages and working of lightning  Understand
arrester for protecting various equipments in power system.
CO 2 lllustarte the breakdown phenomena of various types of dielectric materials to  Understand
measure their strength in an insulating medium.
CO 3 Explain the methods of generation of impulse voltage and currents for Understand
controlling and triggering of impulse generators.
CO 4 Apply analytical and numerical techniques of measuring voltagesand currents Apply
accurately calculations in high voltage systems.
CO 5 Make use of various nondestructive test techniques used for testing of high Apply
voltage electrical apparatus.
CO 6 Outline the principles of insulation co-ordination on high voltage and Extra  Understand
high voltage power systems for suppressing theover voltages

IV. SYLLABUS:

UNIT -1 OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS Classes: 09

Origin of over voltages: Causes of over voltages and their effects on power system, lightning, switching
surges and temporary over voltages, corona and its effects, reflection and refraction of travelling waves,
protection against over voltages.

UNIT - 11 DIELECTRIC BREAKDOWN Classes: 09

Breakdown of dielectrics: Gaseous breakdown in uniform and non uniform fields, corona discharges,
breakdown of vacuum, conduction and breakdown in pure and commercial liquids, maintenance of oil
quality, breakdown mechanisms in solid and composite dielectrics.

UNIT - 11l | GENERATION OF HIGH VOLTAGES AND HIGH CURRENTS Classes: 09
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High AC, DC voltages and currents: Generation of high DC, AC and impulse voltages and currents.
Triggering: Triggering and control of impulse generators.

UNIT -1V | MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS Classes: 09

High voltage and current measurement: High resistance with series ammeter, dividers, resistance,
capacitance and mixed dividers, peak voltmeter, generating voltmeters, capacitance voltage transformers,
electrostatic voltmeters, sphere gaps, high current shunts, digital techniques in high voltage measurement.

UNIT -V HIGH VOLTAGE TESTING AND INSULATION COORDINATION Classes: 09

Testing: High voltage testing of electrical power apparatus as per international and Indian standards,
power frequency, impulse voltage and dc testing of insulators, circuit breakers, bushings, isolators and
transformers, insulation coordination.
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