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COURSE CONTENT

EHVAC TRANSMISSION
VI Semester: EEE
Course Code Category Hours/Week Credits Maximum Marks
L T |P C CIA SEE | Total
AEED34 Elective
3 0 0 3 40 60 100
Contact Classes: 48| Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48
Prerequisite: Electrical Power Transmission System, Electric Drives and Static Control

I. COURSE OVER VIEW:

Modern power transmission is utilizing voltages between 345 kV and 1150 kV, A.C. Distances of transmission and
bulk powers handled have increased to such an extent that extra high voltages and ultra-high voltages (EHV and
UHV) are necessary. The problems encountered with such high voltage transmission lines exposed to nature are
electrostatic fields near the lines, audible noise, radio interference, corona losses, carrier and TV interference and
high voltage gradients. This course covers all topics that are considered essential for understanding the operation
and design of EHV a cover headlines and underground cables. Theoretical analyses of all problems combined with
practical application are deal in this course.

II. COURSE OBJECTIVES:

The students will try to learn:

I.  The need, benefits, and electrical/mechanical challenges of EHV AC transmission.

II. compute line and ground reactive parameters including inductance, capacitance, and sequence/mode
propagation characteristics for bundled conductors.

III. The corona effects, power loss, audible noise, and radio interference measurement limits in EHV transmission
corridors.

IV. The study voltage-control and reactive-power compensation solutions using advanced devices and
compensation architectures.

ITI1. COURSE OUTCOMES:
At the end of the course students should be able to:

CO1 Evaluate power-handling capability and transmission efficiency by quantifying conductor
resistance, line losses, and properties of bundled conductors.

CO2 Calculate line inductance, capacitance, sequence components and modal propagation parameters
using standards adopted by agencies like CIGRE.

CO3 Estimate corona power loss and audible noise limits using the Peek’s corona loss formula and
interpret 1-®/3-® noise relationships.

CO4 Interpret corona-pulse characteristics, frequency spectrum, and quantify radio-interference levels
through metrics such as RIV and RIV limits defined in IEC 60270 methodology.

CO5 Analyze electrostatic-field distribution around double-circuit EHV lines, explain induction in un-
energized circuits and evaluate human, plant, and animal exposure concerns using E-field
computation principles.

CO6 Design voltage-control strategies using reactive-power devices including synchronous condenser,
and explain compensation interactions with SSR risk in capacitor-compensated EHV lines.



IV.COURSE SYLLABUS:

MODULE-I: INTRODUCTION TO EHV AC TRANSMISSION (10)

Necessity of EHV AC transmission, advantages and problems—power handling capacity and line losses- mechanical
considerations, resistance of conductors — properties of bundled conductors, bundle spacing and bundle radius-
Examples.

Line and Ground Reactive Parameters: Line inductance and capacitances, sequence inductances and capacitances—
modes of propagation, ground return, Examples.

MODULE-II: VOLTAGE GRADIENTS CONDUCTORS (10)

Electrostatics — field of sphere gap, field of line changes and properties, charge, potential of relations for multi-
conductors, surface voltage gradient on conductors, distribution of voltage gradient on sub-conductors of bundle —
Examples.

MODULE-III: CORONA EFFECTS AND RADIOINTE RFERENCE (10)
Corona Effects: Power loss and audible noise (AN), corona loss formulae, charge voltage diagram, generation,
characteristics.

Limits and measurements of AN, relation between 1-phase and 3-phase AN levels, Examples.

Radio Interference (RI), corona pulses generation, properties, limits, frequency spectrum, modes of propagation,
excitation function, measurement of RI, RIV and excitation functions, Examples.
MODULE-IV: ELECTRO STATIC FIELD (08)

Calculation of electrostatic field of EHV/AC lines, effect on humans, animals and plants, electrostatic induction in
un-energized circuit of double, circuit line, electromagnetic interference-Examples.

MODULE-V: VOLTAGE CONTROL (10)
Power circle diagram and its use, voltage control using synchronous condensers, cascade connection of shunt and

series compensation, sub synchronous resonance in series capacitor, compensated lines, static VAR compensating
system.

V. TEXT BOOKS:

1. R. D. Begamudre, “Transmission Engineering”’-New Age International(p)Ltd.

2. S. Rao, “EHV-AC, HVDC Transmission and distribution systems”-Khanna Publishers.
3. Padiyar K.R, “HVDC Power Transmission Systems”-New age International Ltd.

VI. REFERENCE BOOKS:
1. Arrilaga,J, “High Voltage Direct Current Transmission”, peter pereginver Ltd, London, U.K.1983
2. Kimbark,E.W, “Direct Current Transmission-vol.1”, Wiley Inter science, NewYork,1971

VII. WEB REFERENCES:

1. https://www.ae.pwr.wroc.pl/filez/20110606092353 HEV.pdf

2. https://www.afdc.energypdfs/52723.pdf.gov/

3. https://www.leb.eei.uni-langen.de/winterakademie/2010/report/content/course03/pdf/0308.pdf
4. https://www.iare.ac.in

VIII. E-TEXT BOOKS:

1. https://www.ae.pwr.wroc.pl/filez/20110606092353 HEV.pdf

2. https://www.afdc.energy.gov/pdfs/52723.pdf

3. langen.de/winterakademie/2010/report/content/course03/pdf/0308.

IX. MATERIALS ONLINE:
Course template

Tutorial question bank
Tech talk topics
Assignments

Definitions and terminology
Open ended experiments
Model question paper-I
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8. Model question paper-II
9. Lecture notes

10. Power point presentations
11.ELRV videos



