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L DUrse outcomes:

At the end of the course, the student will demonstrate
. Understand the basic physics related to various breakdown processes in solid, liquid
and gascous insulating materials.

o Knowledge of generation and measurement of D. C., A.C., & Impulse voltages. fy\‘;&,‘
»  Knowledge of tests on H. V. equipmem and on insulating materials, as per the
standands,

«  Knowledge of how over-vollages arise in a power system, and protection against these
aver-vollages.

Module 1 Breakdown in Gases (8 Hours)

lonization processes and de-ionization processes, Types of Discharge, Gases as insulating
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materials, Breakdown i Uelorm gap mon-unilonm gaps, Townsend's theory,

mechanism, Corong disehorge

Module 2: Breakdown in liuid and solid Insulating matenals (7 Hours)

Breskdown in pure and commereial ]1I.|!.I1.1.|"-..1 Sovlidd |_|i.|;_"i|_"\i_'[|'i|;_':-. and 4.;|_\r!'||14:|l,'i_||," |_|||;h,‘.L':_":l._'~-.I
ntreinsie breakdown,  electromechanical  breakdown  and  thermal  breakdown,  Partiol
discharge, applications of inselating materials

Muodule 3: Generation of High Voltages (7 Hours)
Generation of high voltages, generation of high D. C. and A.C. vohages, generation of
impulse voltages, generation of impulse currents, tripping and control of impulse peneraturs

Module 4: Measurements ol High Voltages and Currents (7 Howurs)

Peak voltage, impulse voltage and high direct current measurement method, cathode iy
oscillographs for impulse vollage and current measurement, measurement of diclociiie
constant and loss factor, partial discharge measurements.

Module §: Lightning and Switching Over-voltages (7 Hours)

Charge formation in clouds, Stepped leader, Dart leader, Lightning Surges. Switching over-
voltages, Protection against over-voltages, Surge diverters, Surge modifiers.

Module 6: High Voltage Testing of Electrical Apparatus and High Voltage Laborutoric- (7
Hours)

Various standards for HV Tesling of electrical apparatus, 15, IEC standards, Testing of
insulators and bushings, lesling of isolators and circuit breakers, testing of cables, power
transformers and some high voltage equipment, High vollage laboratory layout, indoor :
outdoor laboratories, testing facility requirements, sufety precautions in H. V. Labs.

Text/Reference Books

. M.S. Naidu and V. Kamaraju, “ High Voltage Engineering”, McGraw Hill Educution,
2013.

2. C. L. Wadhwa, “High Yoltage Engineering”, New Age International Publishers, 20017,
D. V. Razevig (Translated by Dr. M. P. Chourasia), “ High Voltage Engincei g
Fundamentals”, Khanna Publishers, 1993.

3. E. Kuffel, W. S, Zaengl and J. Kuffel, * High Voltage Engineering Fundamenta!s™,
Newnes Publication, 2000,

4. R. Arora and W. Mosch * High Voltage and Electrical Insulation Engineering”, Julin
Wiley & Sons, 2011.

5. Various IS standards for HV Laboratory Techniques and Testin g
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