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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
Faculty of Engineering & Technology

B.E. (Electrical Engineering)

Choice Based Credit System Structure of B.E. BtattEngineering W.E.F. 2019-2020 Semester |
Course Hrs./week : Examination Scheme
Code Theory Course Name L 7T p | Credts ESE ICA Total
EL411 Industrial Drives Control - - 4 30 70 - 100
EL41Z Switchgear and Protecti - - 4 30 7C - 10C
EL41S Energy Audit and Managem: - - 3 30 7C - 10C
EL414 Extra High Voltage AC Transmission
System - - 3 30 70 - 100
EL415A-
To Elective-I| 1 - 4 30 70 25 125
EL415D
Sub Total 17 1 - 18 150 350 25 525
Laboratory Course Name
ESE
POE | OE
EL411 Industrial Drives Contri - 2 1 - 5C 25 75
EL41Z Switchgear and Protecti - 2 1 - - 25 25 50
EL41S Energy Audit and Managem: - 2 1 - - 25 25 50
Extra High Voltage AC Transmissic -
EL414 Systen - 2 1 - - 25 25
EL41E Vocational Training ) - - - - - 25 25
EL417 Seminar and Project Phi-I - 4 2 - - 50 50
Sub Total - 12 6 - 100 175 275
Grand Total 17 1 12 24 150 450 200 800

e Abbreviations: k Lectures, P —Practical,-TTutorial, ISE In Semester Exam, ESEnd Semester Exam, ICA

Internal Continuous Assessment, ESE - Universigntixation (Theory & POE &/Oral examination)




Punyashlok Ahilyadevi Holkar Solapur University, Solapur

Faculty of Engineering & Technology
B.E. (Electrical Engineering)

Choice Based Credit System Structure of B.E. BtattEngineering W.E.F. 2019-2020 Semester 11
Course Theory Course Name Hrs./week Credits Examination Scheme
Code L T P | SE ESE ICA Total
EL421 Flexible ACTransmission ) ) 4 30 70 ) 100
System and HVD 4
EL42Z Power System and Operation Cor 4 - - 4 3C 70 - 10C
EL42: Electrical Installation and Estimati 4 - - 4 30 70 - 10C
EL424A- .
To-EL424D Elective-lI 4 - - 4 30 70 - 100
Sub Total 16 - - 16 120 280 - 400
Laboratory Course Name
ESE
POE OE
EL421 Flexible ACTransmissiorSystem an
HVDC - - 2 1 - - - 25 25
EL42Z Power System and Operation Cor - - 2 1 - 50 25 75
EL42: Electrical Installation and Estimati - - 2 1 - 50 25 75
EL424A- .
To-EL424D Elective-lI - - 2 1 - - 25 25
EL42E Seminar and Project Ph«-Il - 6 3 10C - 10C 20(C
Sub Total - - 14 7 20C 20(C 40C
Grand Total 16 14 23 120 480 200 800

Abbreviations: k Lectures, P —Practical,-TTutorial, ISE In Semester Exam, ESEnd Semester Exam, IClternal Continuous Assessment, ESE -
University Examination (Theory & POE &/Oral exaration)



Elective-I: Elective-Il:
Course Course
Code Courst Code Courst
EL415A | Programmable Logic Control and SCA EL424A | Power System Planni
EL415B | Digital Signal Processit EL424B | Power Qualit
EL415C | Renewable Energy Sourt EL424C | Power Systm Dynamict
EL415D | Smart Grid Technolog EL424D | High Voltage Engineerir

Note —

Batch size for the BE practical /tutorial shalldfel5 students. On forming the batches, if thengfite of remaining student exceeds 7,
then a new batch shall be formed.

Vocational Training (evaluated at B.E. Part-1) ahmum 15 days shall be completed in any vacatiter &.E. Part-Il but before B.E.
Part-1 & the report shall be submitted and evaldiateB.E. Part-I

Appropriate Elective | & Il Subjects may be addedew required.

Student shall select one Self Learning Module Bt Part | and T.E. Part Il each from Technical Butinanities and Social Sciences
Group with at least one Self Learning Module frdra Humanities and Social Sciences Group

Curriculum for Humanities and Social Sciences &etrning Modules is common for all under graduaitggams of faculty of
Engineering and Technology

Minimum four assignments for Self-Learning Modudes.E. Part | and T.E. Part 1l shall be submittgdhe students which shall be
evaluated by a Module Coordinator assigned bytutst/ department

Project group for T.E. (Electrical) Part Il Minidject shall not be of more thémree students.
Project group for B.E. (Electrical) Part | and Rashall not be of more thafOUR students.

ICA shall be a continuous process based on stuglpatformance in — class tests, assignments, horkesubject seminars, quizzes,
laboratory books and their interaction and attenddar theory and lab sessions as applicable



Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-|
Industrial Drives & Control

Teaching Scheme Examination Scheme
Theory: - 4Hrs/Week,4 Credits ESE - 70 Marks
Practical: - 2Hrs/Week, 1 Credit ICA -25Marks

ISE- 30Marks

POE: 50Marks

Prerequisites: Electrical Machines, Power electronics & Controsteyn
Course Objective:

» Provide the basics of DC and AC variable speedegriv

» Develop awareness for use of variable spdrees for various applications in
» Industry.

> Develop the ability to repair and maintain the drpanels.

» Make the student aware of research avenues inellaeof Electrical Drives.
Course Outcomes: Students’ will be able to:

Technical expertise of electrical machines & drives

Apply the knowledge to practical industrial systems

Self-learning new technology of electrical drives

Analyze and solve numerical problems on electcaes.

Write technical reports & give presentation on isttial drive systems.

VVVVYVYVYY

Specific application.

SECTION -l

Unit-1 Introduction to Electrical Drives (5 Hrs)

* Prerequisite: Basic concepts from Electrical Machines, Speed robraf Electrical
Machines.

* Objectives:
1. To make students to understand Electrical Driveceph
2. To make students to understand selection of matorg for drive.
3. To make students to understand selection of coeweating for drive.

* QOutcomes:
After completing this unit, student —

1. Able to apply the concepts of Electrical Drive.
2. Able to select proper motor rating for drive.
3. Able to select converter rating for drive.

* Unit Content:

Block diagram, Types of the electrical drives, pattelectrical drives, criteria for selections,
choice of electrical drives, selection of motoingtdeterminations for various types of duty
ratio, Selection of converter rating

Describe the modern electric machines, drives, p@amverters, and control circuits for



» Content Delivery Methods:
Chalk and talk, power point presentations

* Assessment Methods:
Theoretical questions on above content.

Unit-2 Dynamics & control of Electrical drives (9 Hrs)

Prerequisite: Basic relations & characteristics of Induction nroté-T Characteristics of
Electrical Machines

Objectives:
1. To make students to understand dynamics of Elatiiaves.
2. To make students to understand control of Eledtbecaves.

Outcomes:
After completing this unit, student able to —

1. Understand the dynamics of Electrical Drives.
2. Understand the control of Electrical Drives.

Unit Content:
A) Dynamics of electrical drives: Fundamental t@egquation, speed, torque, connection and
multi-quadrant operation classification of loadjioes. Steady state stability of drives
B) Control of electrical drives: Modes of the optera, speed control and drive classification,
close loop control of drives

Content Delivery Methods:
Chalk and talk, power point presentations

Assessment Methods:
Theoretical questions & Numericals on above content

Unit-3 DC Motor Drives (12 Hrs)

* Prerequisite: Basic relations & characteristics of DC motor, cemwonal speed control
methods of DC motors, basic knowledge of rectéied chopper operation etc.

* Objectives:
1. To make students to understand the speed cont@Cahotors using power electronic
converters such rectifiers, Choppers etc.
2. To make students to perform the various speed @omethods of DC motors using
different converters.
3. To make student to understand the real time agpicaf these methods.

* QOutcomes:
After completing this unit, student —

1. Would understand the converter fed DC motor speattal techniques.
2. Would perform the practical using different speedtool methods.
3. Would be able to get the real time application@fwerter fed DC motor.



Unit Content:

Basic relations, Basic characteristics, Modifiedesp torque characteristics of DC shunt and
series motor, Single phase, three phase fully ibadd half controlled converter fed DC motor

drives, Dual converter fed DC motor drives and fguadrant drive system, Chopper controlled
dc shunt motor drives in single quadrant and muigtdfant operation chopper controlled

drives, Performance and stability of variable spdedirives, Regenerative breaking of DC

series motor.

Content Delivery Methods:
Chalk and talk, power point presentations

Assessment Methods:
Practical performance and theoretical questiongslmyve content, Numerical related to
various methods etc.

SECTION-II

Unit-4 Induction Motor Drives (09 Hrs)

Prerequisite: Basic relations & characteristics of Induction mptoonventional speed

control methods of induction motors, basic knowkedginverter operation etc.

Objectives:

1. To make students to understand the speed contrimidotction motor using power
electronic converters such as inverters.

2. To make students to perform the various speed aomethods of induction motors
using different converters.

3. To make student to understand the real time agpicaf these methods.

Outcomes:

After completing this unit, student —

1. Would understand the inverter fed induction mofmesl control techniques.
2. Would perform the practical using different speedtool methods.
3. Would be able to get the real time applicationnvrrter fed induction motor.

Unit Content:

Basic relations, Basic characteristics, steadyestatracteristics of 3 phase induction
motor, Stator voltage control of 3 phase inductiootor by AC regulators fed 3 phase
induction motor speed control, variable frequenontml by CSI & VSI, comparison
between VSI and CSI, Braking and multiquadrant apen of VSI controlled induction
motor drives. Analysis of inverter fed induction tmiousing harmonics, equivalent circuit,
Harmonic Torque and losses with inverter fed inauncinotor drives. Slip power recovery
using cascade converter in rotor circuit, Kramerespcontrol and sherbius drive, Chopper
controlled resistance rotor circuit

Content Delivery Methods:

Chalk and talk, power point presentations

Assessment Methods:
Practical performance and theoretical questiongslmyve content, Numerical related to
various methods etc.



Unit 5-Synchronous motor and Brushless DC Motor dves (09 Hrs)

Prerequisite: Basic relations & characteristics of synchronougarso& Brushless DC
motors, conventional speed control methods of symaus motors, basic knowledge of
inverter operation etc.

Objectives:

1. To make the students to understand idea of synohsomotor Basic relations &
characteristics

2. To make the students to understand VSI fed syndusmotor speed control.

3. To make the students to understand Brush less D@rMaves operation.

Outcomes:

After completing this unit, student —

1. Would understand basic relations & characterigifcsynchronous motor

2. Would understand VSI fed synchronous motor openatigerformance.

3. Would understand brushless DC motor drive operation

Unit Content:

Basic relations, Basic characteristics, steade sfadracteristics of synchronous motor VSI
fed synchronous motor drives, Variable frequenaytiad of multiple Synchronous motor
drives, Brush less DC Motor drives operation & cener circuit.

Content Delivery Methods:

Chalk and talk, power point presentation

Assessment Methods:

Theoretical questions & numerical related to abCvatent.

Unit 6- Special Drives (08 Hrs)

Prerequisite: Basic idea of stepper motor & switched reluctancéamdrives & principle

of operation.

Objectives:

1. To make the students to understand stepper moisdoperation using electronic
converters.

2. To make the students to understand switched reloetenotor drive operation using
electronic converters.

3. To make the students an idea about solar & batjeeyated drives.

Outcomes:
After completing this unit, student —

1. Would be able to understand the stepper motor sloperation & its converter circuit.

2. Would be able to understand the switched reluctanees operation & its converter
circuit.

3. Would be able to understand the solar & batteryratpd drives & their converter
circuits.

Unit Content:

Stepper motor drives operation & converter circaitjitched reluctance motor drives
operation & converter circuit, Torque equationas@nd battery operated drives operation
& converter circuit.



» Content Delivery Methods:
Chalk and talk, power point presentations

* Assessment Methods:
Theoretical questions related to above Content.

Text Books:

1. Gopal. K. Dubey, “Fundamentals of Electrical Driyddarosa Publication
References:
1. N. Mohan T.M. Udeland and W.P. Robbins Johnwe@xElectronics convertor application”
Willey & Sons

2. Vedam SuryaVanshi, “Electrical Drives-concepd application” IEEE, 1997
3. B.K. Bose “Modern power electronics & AC driveRfentice Hall PTR, 2002

ICA:

It should consist of minimum 8 experiments basedloove syllabus or from given list of
Experiment (Hardware or simulation):

List of Experiments:

Hardware: (any 6 experiments)

1. 1-Phase fully controlled bridge rectifier fedD Drive.

. 3-Phase half controlled bridge rectifier fed Dnitor Drive.

. 3-Phase full controlled bridge rectifier fed DdZives.

. Multi quadrant, chopper fed D. C. motor drive.

. Inverter fed 3 - phase induction motor varidbdéguency drives.

. Solid state Sherbius Drive with slip power rezgvscheme.

~N o o b~ WwN

. Solid state Kramer’s Drive for 3 — phase induetmotor.
Simulation: (any 2 experiments)

8. Simulation of rectifier (any) fed DC motor drive

9. Simulation of inverter (any) fed DC motor drive.

10. Simulation of chopper (any) fed DC motor drive.

11. Simulation of stepper motor drive or switched reluctance motor drive.




Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-|
Switchgear and Protection

Teaching Scheme Examination Scheme
Theory: - 4Hrs/Week,4 Credits ESE - 70 Marks
Practical: - 2Hrs/Week, 1 Credit ICA -25Marks

ISE- 30Marks

OE: 25Marks

* Course Objectives:

To impart the basic knowledge regarding:

Need of protection

Basic power system protection concepts
Different protection schemes

Protection of different power system equipment’s

PowpdPE

. Course Outcomes:

1. Students will be able to know operating prinegpbf different relays used for protection.
2. Student will be able to get the in-depth un@erding of how the major equipments used
in the power system are being protected agéanlts and abnormal conditions

SECTION-I

Unit-1 Protective Relays (9 Hrs.)
* Prerequisite: Basic power system protection concepts &basiclafyre
* Objectives:
1. Study of operating principles of different relays
2. Study need of relay in protection system
3. Study of theory & construction of different relay
* QOutcomes:
1. Can identify faults in system with protective relay
2. |s able to apply concepts of operating principtasgirotection
3. Can compare between various relay for protection

* Unit Content:
Need of protective relaying, Desirable qualitiesne of protection, primary & back up
protection, attracted armature, balanced beam, myaoil relays, theory and construction
of induction disc and induction cup type electrometgs relays, theory of torque
production in induction relays, static relay, mgrocessor based relaying (Block diagram
and flow chart), Instrument transformers: CT burdaturation and knee point voltage and
type of PTs

» Content Delivery Methods:
Chalk and talk, power point presaotet

* Assessment Methods:
Theory questions related to constanck operation if different relay and derivations
related to relay operation.



Unit-2: Over current protection and Differential pr otection (9 Hrs)

Prerequisite: Different protection schemes

Objectives:

1. Study of operating principle of fuse & differetprotection

2. Study of theory & construction of differentiahgemes

3. Study of theory & construction of different fgse

Outcomes:

1. Can identify different protection scheme

2. Is able to apply protection with different sclesmn

Unit Content:

FuseRe-wirable and HRC fuse, fuse characteristics,iegipbn and selection of fuse. Plug
Setting, time setting (Simple numericals on PSM &M), radial feeder and ring mains
protection, relay coordination, earth fault and gghéault relays, directional relay, static
relay (block diagram for over current relays), rafmocessor based o/c relay, numericals
on over current relays Simple differential relayerqgentage differential relay, line
protection

Content Delivery Methods:

Chalk and talk, power point presentagio

Assessment Methods:

Simple numericals on calculation of P&RMSM & Theory questions related to
differential Schemes.

Unit-3 Distance protection (8 Hrs)

Prerequisite: Distance protection schemes & microprocessor

Objectives:

1. Study of operating principle distance protection
2. Study of theory & construction of distance sceem
3. Study of different zones of protection.

Outcomes:

1. Can identify fault in different zones of protection
2. Is able to apply protection distance protection.
Unit Content:

Impedance, reactance and admittance characternistagssettings for 3-zone protection,
carrier aided protection scheme, out of step blaglsicheme, electromagnetic and static
relays for transmission line protection, and micomessor based impedance, reactance
and mho relays

Content Delivery Methods:
Chalk and talk, power point presenotai
Assessment Methods:
Theory questions related to differeistahce protection schemes.



Section-Il
Unit-4 Equipment protection (9 Hrs)
* Prerequisite: Working of Generator, Transformer, Bus-bar

* Objectives:
1. Study of operating principle of equipment preitat
2. Study of protection of different power systenuipgent’s.
e Outcomes:
1. Can identify fault in different zones of protection
2. Is able to apply protection to different equiprme

* Unit Content:

Transformer protection: Different types of faults in transformer, overcuntrg@rotection of
transformer, percentage differential protectionti@nsformer, harmonic restraint scheme,
Buchholz relay for incipient faults, protection ags over-fluxing

Generator protection: stator earth fault, phase fault, stator currentlenice (NPS) protection,
rotor overheating, earth fault protection, excdatifailure and protection against motoring,
generator-transformer unit protection

Induction motor protection - Protection of induction motors against differentlfa and
abnormal conditions

Bus-bar protection —Introduction, Differential protection of bus-babgckup protection of
bus-bars

e Content Delivery Methods:

Chalk and talk, power point presentations

* Assessment Methods:

Theory questions related to different equipmentgmion schemes

Unit-5 Circuit Breakers: (6 Hrs)
* Prerequisite: Concept of resistivity

* Objectives:
1. To introduce student basic phenomenon in omerati circuit breaker.
2. Study of arc interruption methods in circuitdkers.

e Qutcomes:
1. Can analyse different arc interruption methods.
2. To make student understand concepts of RV, RRRR&

* Unit Content:

Voltage-current characteristics of arc, principlels DC and AC arc interruption, high
resistance and current zero interruption, arc gelt@xpression for transient re-striking voltage
(TRV), recovery voltage, RRRV and resistance swighcurrent chopping, capacitive current
interruption, Simple numerical on the calculatidmm&V, RRRV etc.



» Content Delivery Methods:
Chalk and talk, power point presentations

* Assessment Methods:
Simple numericals on calculation of R\RIRV & Theory questions related to above
Contents

Unit-6 Types of circuit breakers: (6 Hrs)
* Prerequisite: Arc formation process

* Objectives:

1. Study of different types of circuit breaker.

2. Study of arc interruption methods in circuitdkers.
e Outcomes:

1. Can understand the construction & operatbuoircuit breakers.

2. Can compare different types of circuit breaker.
* Unit Content:
Classification of circuit breakers, brief study afnstruction and working of bulk oil and
minimum oil CB, Air break and Air Blast CB, SF6 avidcuum CB, MCB and MCCB, HVDC
breakers, Ratings of CB and testing of CB, Isolatarthing switch

» Content Delivery Methods:
Chalk and talk, power point presentation

* Assessment Methods:
Simple numericals on Breaking & making catya& Theory questions related to above
Contents

Unit-7 Over voltage Protection: (5 Hrs)
» Prerequisite: meaning of overvoltage

* Objectives:

1. Study of different equipment’s for power systeratection

2. Study of causes of overvoltage in power system

e Outcomes:

1. Can understand the construction & operatwarvoltage protecting equipment.

2. Can compare different types of overvoltage mtotg equipment

* Unit Content:

Causes of over voltages, surge arrestors and aysprbetal oxide (ZnO) arrestors, insulation
co-ordination in a power system

» Content Delivery Methods:

Chalk and talk, power point presentations

* Assessment Methods:

Theory questions related to above contents



ICA:

=

Power System Protection and Switchgear: B.Ram aNd Bishwakarma

2. Fundamentals of Power system Protection: Paithavikarand Bhide S R, PHI publication,
EEE 2003

3. Switchgear and Protection: Sunil.S. Rao, Khanndi€atlons

4. Switchgear and protection: J B Gupta, S K Katami& &ons

References:

1. Power Systems Protection and Switch Gear: Raviadinad., and Chander, N., Wiley
Eastern Ltd.

2. Protective Relaying: Principles and Applicationstéwis Blackburn, Thomas J. Domin
CRC Press

3. Computer Relaying for Power System: A. G. Phadk8, Thorp: Research Studies Press

LTD, England (John Willy & Sons Inc. New York)

Handbook of switchgears: Bharat Heavy Electricatsited, McGraw Hill Pubication

Electrical Power Systems - Dr. S.L. Uppal & Pi®fRao, Khanna publishers

A Web course on “Digital Protection of Power Systday Prof. Dr S. A. Soman, IIT

Mumbai

7. For MCCB:-http://electrical-engineering-portal.com/downloahter/books-and-
guides/electrical-engineering/basics-of-molded-aasaiit-breakers-mccbs

o0k

ICA:
Minimum six experiments from the given list and tdawing sheets based on above syllabus.

List of experiments: -
1) Experimental realization of Electromechanical omarent relay
2) Experimental realization of static over currentfledault relay
3) Experimental realization of numerical over curreatth fault relay
4) Experimental realization of three phase transforpnetection with % differential relay
5) Experimental realization setup of circuit breaker
6) Experimental realization of distance protectiotirahsmission line
7) Experimental realization of three phase inductiatanprotection

8) Experimental realization of merz-price protectidralbernator



Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-|
Energy Audit and Management

Teaching Scheme Examination Scheme
Theory: - 3Hrs/Week, 3Credits ESE - 70 Marks
Practical: - 2Hrs/Week, 1 Credit ICA -25Marks

ISE- 30Marks

OE: 25Marks

Course Prerequisite:
Awareness about energy sources, Awareness abagtyananagement. Concept of Demand
Management, Concept of Tariff

Course Objectives

1. Understanding importance of Energy and Energyray

2. Understand impact of use energy resources anoamvent and emission standards,
different operating framework

3. Follow format of energy management, energy polic

4. Learn various tools of demand Control

5. Calculate economic viability of energy savingiop

Course Outcomes

1. Analyze and understand energy consumption patterd environmental impacts and
mitigation method.

2. Listing various energy conservation measuresdaonus processes.

3. Students can carry out preliminary audits.

4. Can work out economic feasibility of encon optio

SECTION-I
Unit-1 Energy Scenario (7 Hrs)
* Prerequisite:
Awareness about energy sources
* Objectives:
1. Tointroduces the type of energy(s) with relatiorehergy scenario.

2. To introduces energy conservation clause(s)
* QOutcomes :
After completing this unit
1. Students should able to explain the given tyfpnergy(s) with relation to energy
scenario.
2. Students can Interpret the given energy conservelause(s)
3. Students should understand the given IE rules
4. Can Explain Energy conservation Act and Eleityriact.



* Unit contents:

Classification of Energy resources, Commercial and-commercial energy, primary and
secondary sources, commercial energy productinal énergy consumption, Energy needs of
growing economy, short terms and long terms pdicenergy sector reforms, distribution
system reforms and up-gradation, energy secuntgprtance of energy conservation, energy
and environmental impacts, emission check stanélarided nations frame work convention on
climate change, Global Climate Change Treaty, Ky&mwtocol, Clean Development
Mechanism, salient features of Energy Conservaicir2001 and Electricity Act 2003. Indian
and Global energy scenario, Introduction to IE Ruftudy of Energy Conservation Building
Code (ECBC), Concept of Green Building

» Content delivery methods:
Chalk and talk, power point presentatio

* Assessment Methods:
Theoretical Questions related to above contents

Unit-2 Energy Management: (7 Hrs)

* Prerequisite:
Awareness about energy management.

* Objectives:

1. To introduces management strategy
2. To introduces energy manager skills dunites

* QOutcomes :
After completing this unit
1. Students should able to management strategy.
2. Can able to explain energy manager skills artgeslu
3. Students should able to understand the eleméats effective energy management
program.

* Unit contents:

Definition and Objective of Energy Management, Biptes of Energy management, Energy
Management Strategy, Energy Manager Skills, keyefgs in energy management, force
field analysis, energy policy, format and statenwdrgnergy policy, Organization setup and
energy management. Responsibilities and dutieaeigy manager under act 2001. Energy
Efficiency Programs, Energy monitoring systems;ddtiction to SCADA and Automatic
meter reading in utility energy management.

» Content delivery methods:
Chalk and talk, power point presentation
* Assessment Methods:
Theoretical Questions related to above contents



Unit-3 Demand Management (7 Hrs)
* Prerequisite:
Concept of Demand Management, Concept of Tariff
* Objectives:

1. To introduces Demand side management.
2. To introduces role of renewable enemyrses in energy management.

* QOutcomes:
After completing this unit
1. Students should able to understaadoncept of Demand side management
2. Can able to understand the constraints on SSM.
3. Students should able to understand importanpewér factor

* Unit contents:
Supply side management (SSM), various measure$vevguch as use of FACTS, VAR
Compensation, Generation system up gradation, ontg on SSM. Demand side
management (DSM), advantages and Barriers, implemen of DSM, areas of
development of demand side management in agrialjt@omestic and commercial
consumers. Demand management through tariffs (T@®)ver factor penalties and
incentives in tariff for demand control, Appareneegy tariffs, Role of renewable energy
sources in energy management, direct use (solan#hesolar air conditioning, biomass
etc) and indirect use (solar, wind etc.)

» Content delivery methods:
Chalk and talk, power point presentatio

* Assessment Methods:
Theoretical Questions related to above contents

SECTION-II

Unit-4 Energy Audit: (8 kb)
* Prerequisite:
Concept of General Audit, Terms of Audit
* Objectives:

1. To introduces energy management program.
2. To know contents for audit report wigfin

e Qutcomes :
After completing this unit
1. Students should able to understaaedoncept of energy flow
2. can able to understand the need of audit.



* Unit contents:

Definition, need of energy audit, types of audipgedures to follow, data and information
analysis, energy audit instrumentation, energy wongion — production relationship, pie
charts. Sankey diagram, Cusum technique, leastesaunathod and numerical based on it.
Outcome of energy audit and energy saving poterd@ion plans for implementation of
energy conservation options. Bench- marking eng@egyormance of an industry. Energy
Audit Report writing as per prescribed format. Auchse studies of sugar, steel, paper and
cement industries.

» Content delivery methods:
Chalk and talk, power point presentatio

» Assessment Methods:
Theoretical Questions related to above contents

Unit-5 Energy conservation in application: (6 Hrs)

Prerequisite:
Concept of conservation.

* Objectives:

1. To know about energy conservation.
2. To know areas of energy conservation.

* QOutcomes :
After completing this unit
1. Students should able to understhadeed of energy conservation
2. can able to understand different challengesi@rgy conservation.

* Unit contents:

a) Motive power (motor and drive system). b) lllmation c) Heating systems (boiler and
steam systems) c) Ventilation (Fan, Blower, Comgowes) and Air Conditioning systems d)
Pumping System e) Cogeneration and waste heategcsystems f) Utility industries (T and
D Sector) g) Diesel generators

» Content delivery methods:
Chalk and talk, power point presentatio
* Assessment Methods:
Theoretical Questions related to above contents



Unit- 6 Financial analysis and case studies: 7 Hrs)
* Prerequisite:
Terms related to economics

* Objectives:
1. To introduces Demand side management.
2. To introduces role of renewable enemyrses in energy management.

* QOutcomes :
After completing this unit
1. Students should able to write cdgdy on industry/institute etc.
2. Can able to understand financial constraints.

* Unit contents:

Costing techniques; cost factors, budgeting, stahdasting, sources of capital, cash flow
diagrams and activity chart. Financial appraiselggria, simple payback period, return on
investment, net present value method, time valuemafey, break even analysis, sensitivity
analysis and numerical based on it, cost optimopatcost of energy, cost of generation,
Energy audit case studies such as IT sector, Eextunicipal corporations, Educational
Institutes, T and D Sector and Thermal Power statio

» Content delivery methods:
Chalk and talk, power point presentatio

* Assessment Methods:
Theoretical Questions related to above contents

ICA: Minimum SIX assignment and at least one energyaudit report.




Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-|
EXTRA HIGH VOLTAGE AC TRANSMISSION

Teaching Scheme Examination Scheme
Theory: - 3Hrs/Week,3 Credits ESE - 70 Marks
Practical: - 2Hrs/Week, 1 Credit ICA -25Marks

ISE- 30Marks

Course Prerquisite
Course Objectives
1. To provide the students the fundamental conadd#H{VAC system

2. To analyze the accessing techniques for lighgysgem.

3. To comprehend the different issues related teePdrequency voltage control.
Course Outcomes

1. Student will able to analyze the EHVAC system.

2. Student will able to maintain/ Trouble shoohliging arrester issues.

3. Student will able to design EHVAC Lines

SECTION-I

Unit 1 Introduction and Calculation of line and ground parameters (O8Hrs)
* Prerequisite: transmission line constants and their impacts.

* Objectives:
1. To introduce to student Engineering Aspects andv@rof EHVAC Transmission
system.
2. To make student understand constants of EHVAC Tnasson line with their impact
analysis.

* QOutcomes:
After completing this unit, student -
1. Can able to understand fundamentals of EHVAC trasson system.
2. Can calculate Resistance, inductance and capaeitdrieHVAC transmission line.

* Unit Content:
Engineering aspects and growth of EHVAC, transmaisdine trends and preliminaries,
Resistance of conductor, temperature rise progastibundled conductors, inductance and
capacitance calculation, sequence inductance gratitance, line parameters for modes
of propagation, resistance and inductance of groatuan

» Content Delivery Methods:
Chalk and talk, power point presentations



Assessment Methods:
Numerical problems and derivations related Rest&#ainductance and capacitance of

EHVAC transmission line.

Unit 2— Voltage gradient of conductors and Losses (O6HTrs)

Prerequisite: concepts of electrostatics, potential, potentiatgnts.
Objectives:

1. To make student understand charge potential rekfmr transmission lines.
2. To make student analyze impact of potential anthgel gradients.

3. To make student derivéR and corona loss.

Outcomes:

After completing this unit, student —

1. Can understand charge potential relations for rezoitiductor lines

2. Is able to calculate potential and voltage gradiemt conductor lines and sub-
conductors.
3. Can evaluate’R and corona loss

Unit Content:

Electrostatics, field of sphere gap, charge paaéngiations for multi-conductor lines, surface
voltage gradients on the conductor lines, surfat@age gradients on sub-conductors of bundle
conductors, distribution of voltage gradients ob-sanductors of bundle?R and corona loss,
corona loss formula, charge voltage diagram witloiea, attenuation of travelling waves due
to corona loss, audible noise, corona pulses, teneration and properties, limits for radio
interference fields

Content Delivery Methods:
Chalk and talk, power point presentations

Assessment Methods:
Numerical problems and derivation related to chg@ajential relations, voltage gradients,
I°’R and corona loss.

Unit 3— Theory of travelling waves and standing wag's (O7Hrs)

Prerequisite:
Concepts of Time varying electromagnetic fields.

Objectives:

1. To make student understand impact of frequencyhenperformance of EHVAC
transmission line.

2. To make student apply concepts of electromagniegioryy and wave propagation.

Outcomes:

After completing this unit, student —

1. Can identify the impact of power frequency and redtirequency on line performance.
2. Is able to apply concepts of electromagnetic theoiy wave propagation



Unit Content:

The wave at the power frequencies, differential aalition for general case, standing
waves and natural frequencies, open ended linele@xponential response, response to
sinusoidal, excitation, line energization with fped charge voltage, reflection and
refraction of travelling waves

Content Delivery Methods:

Chalk and talk, power point presentation, videos

Assessment Methods:
Theory and derivation related to above Content.

Section -lI

Unit 4 - Over voltage in EHV system covered by swehing operations (O8HTrs)

Prerequisite: concept of line switching, voltage surge, switchsugge.

Objectives:

1. To make student understand concept of over voluateits significance.
2. To make student capable to calculate switchingesurg

Outcomes:

After completing this unit, student —

1. Can understand over voltage with their types anuhits..

2. Can analyze the switching surges and its remedies.

Unit Content:
Over voltage, their types, recovery voltage anduiirbreaker, Ferro-resonance over
voltages and calculation of switching surges- snghase equivalents, reduction of
switching surges on EHV systems

Content Delivery Methods:

Chalk and talk, power point presentations

Assessment Methods:
Numerical problems and derivation related to ablGwatent.

Unit 5- Power frequency voltage control and over vtages (O7Hrs)

Prerequisite: power circle diagram, synchronous condenser.

Objectives:

1. To make student understand application of powetecttiagram.

2. To make student understand need of voltage coamblkheir ways.

3. To make student understand the requirement ofivegebwer compensation.
Outcomes:

After completing this unit, student —

1. Can analyze the performance parameters througdle diagram.
2. Can give the solution for voltage control undervheous power situation.



Unit Content:

Generalized constants, charging currents, powelediiagram and its use, voltage control
using synchronous condenser, sub-synchronous mes®nan series capacitors
compensated lines and static reactive compenssystgms

Content Delivery Methods:

Chalk and talk, power point presentation

Assessment Methods:

Theoretical questions and numerical related to alieantent.

Unit 6- Design of EHV-AC lines (O6Hrs)

Prerequisite: basics of line construction

Objectives:

4. To make student understand design procedure amghdastors for EHVAC Lines.
Outcomes:

After completing this unit, student —

1.Student will able to design EHVAC Lines
Unit Content:
Introduction, design factors under steady statsigdeexamples: steady state limits, line
insulation design based upon transient over votage
Content Delivery Methods:
Chalk and talk, power point presentations

Assessment Methods:
Theoretical questions and numerical related to aliéantent.

Text Books
1. Rakosh Das Begamudre ,”Extra high voltage A@gmaission engineering”, New Age
Publication

ICA:-

There should be minimum 6 experiments on the abghNabus but nor restricted the following

1)
2)
3)
4)

5)
6)
7)
8)

Simulation of real and reactive power flow analysi$lVAC transmission line.
Simulation of VAR compensation for improvement oftage in EHVAC line

Simulation for power system stability improvemeh A& transmission line.

Simulation for comparison between Dc & AC transmaisdine over various performance
parameters

Simulation for design of EHVAC transmission line.

Simulation for determination transmission line paegers

Simulation & analysis of power factor controllecs EHVAC line

Simulation for the study of performance of HVACdin



Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-|
PLC and SCADA (Elective-l)

Teaching Scheme Examination Scheme
Theory: - 3Hrs/Week,3 Credits ESE - 70 Marks
Tutorial: - 1Hr/Week, 1 Credit ICA -25Marks

ISE- 30Marks

Course Objectives
To impart the basic knowledge regarding:
1. PLC programming
2. SCADA architecture
3. Evolution of SCADA protocols
Course Outcomes
Student will be able to get the in-deptldenstanding of programming of PLC, basic
SCADA system architecture and the evolution of S@AWotocols.

SECTION-I
Unit 1: Introduction to PLC (O7HTrs)

* Prerequisite: Control system, Programming logic, Digital logic.

* Objectives:

* Revision of concepts of control system.

» Revision of concepts of digital logic.

* To make the students understand the fundamentalstofmation and various automation
systems used in industry such as PLC.

* To provide knowledge levels needed for PLC programgrand operating.

e Outcomes:
After completing this unit, student -
3. Can gain knowledge on Programmable Logic Contreller
4. Can understand different types of Devices to wiRER input and output
Modules are connected.
3. Understand working of PLC.
* Unit Content:
Definition & History of PLC, Overall PLC system, ELUnput & Output modules,
central processing unit, CPUs & Programmer/monjt8adid state memory, the
processor, Input modules (Interfaces), Power sappRLC advantages &
disadvantages, Selection criteria for PLC
» Content Delivery Methods:
Chalk and talk, power point presentations

* Assessment Methods:
Theoretical questions related to above Content.



Unit 2— Programming of PLC (O6HTrs)

Prerequisite: concepts of programming, Gate logic, Relay logic

Objectives:

1. Students should understand the working of contystesns and should be able to
determine hardware and software requirements of PLC

2. To make the students how devices to which PLC irgnd output modules are
connected.

3. To train the students to create ladder diagramm fsiocess control descriptions.

Outcomes:
After completing this unit, student —

1. Able to create ladder diagrams from process codgstriptions.

2. Ability to apply PLC timers and counters for thentol of industrial processes.

3. Apply Programming languages and instructions of PLC

4. Design PLC based application by proper selecti@hsazing criteria, developing GUI
and ladder program.

Unit Content:

Programming equipment, proper construction of Padtler diagram, Basic components
& their symbols in ladder diagram, Fundamentalidéler diagram, Boolean logic &
relay logic and analysis of rungs, Input ON/OFFtshing devices, Input analog
devices, Output ON/OFF devices, Output analog @syiprogramming ON/OFF Inputs
to produce ON/OFF outputs.

Content Delivery Methods:

Chalk and talk, power point presentations

Assessment Methods:
Ladder logic on above contents.

Unit 3— Advanced PLC Function (O8Hrs)

Prerequisite:
Concepts of automation Industry, discrete contystesm.

Objectives:

1. To make the students understand PLC functions, Batalling Function.

2. To train the students to develop a coil and contaatrol system to operate a basic
robot and analog PLC operations.

3. To make the students understand PID & Industriatgss control.

Outcomes:
After completing this unit, student —

1. Able to use different types PLC functions, Data &larg Function.
2. Is able to apply concepts of coil contact methods.
3. Can compare between analog & automated plc opesatio



Unit Content:
Analog PLC operation, PID control of continuousgasses, simple closed loop systems,
problems with simple closed loop systems, closeg kystem using Proportional, Integral
& Derivative (PID), PLC interface, and Industriabpess example, Motors Controls: AC
Motor starter, AC motor overload protection, DC orotontroller, Variable speed
(Variable Frequency) AC motor Drive
Content Delivery Methods:
Chalk and talk, power point presentation, videos

Assessment Methods:
Theoretical questions related to above Content.

SECTION-II

Unit 4- SCADA Systems (o88jr

Prerequisite: Control schemes for Data Collection.

Objectives:

1. To make student understand the control levels.

2. To understand the requirements of safety and desifgty instrumented systems.
3. To understand SCADA system.

Outcomes:
After completing this unit, student —

1. Can analyze the parts of SCADA system.
2. Can analyze the SCADA communication systems.
3. Able to understand desirable properties of SCADAt&wS.

Unit Content:

Introduction and definitions of SCADBasic SCADA system Architectudlduman
Machine Interface, Master Terminal Unit, Remoteriieal Unit. SCADA data transfer
through PLCC. Communication Technologies, Commumnasystem components,
SCADA Communication in an electrical power systeBCADA system desirable
Properties, Real Time System, SCADA server, SCADvctions
Content Delivery Methods:

Chalk and talk, power point presentations

Assessment Methods:
Theoretical questions related to above Content.



Unit

Unit

5- SCADA Architecture (O6HTrs)
Prerequisite: Name of the parts of SCADA Systems.

Objectives:

1. To make student understand different architectof&CADA systems.

2. To make student understand various configuratidisysiems.

3. To make student understand the working of critichstructure by Automation.
Outcomes:

After completing this unit, student —

1. Able to understand the architectures.

2. Able to analyze the power system operations.

3. Can understand critical Infrastructure by SCADA.

Unit Content:

First generation-Monolithic, Second generationtiihsited, Third generatioNetworked
Architecture, Intelligent Electronic Devices, Opéra and control of interconnected
power system, Automatic substation control, SCA@Afgguration, Energy management
system, system operating states, system securitite Estimation, SCADA system
security issues Overview.SCADA systems in the aaitiInfrastructure: Petroleum
Refining Process, Conventional Electric Power Gatien, water Purification System,
Chemical Plant

Content Delivery Methods:

Chalk and talk, power point presentation

Assessment Methods:

Theoretical questions related to above Content.

6- Evolution of SCADA Protocols (O7Hrs)

Prerequisite: basics of foundation of protocols.

Objectives:

5. To introduce to student various protocols for cotepsystems.

6. To make student understand procedure for undeiisigod Protocols.
7. To introduce to student the use of various pro®ém Automations.
Outcomes:

After completing this unit, student —

1. Can understand various factors for Protocols lesetsirity.
2. Can understand procedure for protocols.
3. Can understand the use of various protocols foo#ations.

Unit Content:
Overview of Open systems interconnection (OSI) MoBanctions of OSI Model Layers,
OSI Protocols, Functions of Transmission contradt@eol / Internet protocol (TCP/IP)
Layers, TCP/IP protocol, DNP3 protocol, IEC61850 el architecture, Control and
Information Protocol (CIP), Device Net, Control NEther Net/IP, Flexible Function Block
process (FFB), Process Field bus (Profibus), Theu@g Implications of the SCADA
protocols



» Content Delivery Methods:
Chalk and talk, power point presentations, Videos.

* Assessment Methods:
Theoretical questions related to above Content.

Text books:
1. Gary Dunning, “Introduction to Programmabtagic Controllers”, Thomson, 2nd
Edition
2. John R. Hackworth, Frederick D., Hackworth ‘Hrogrammable Logic Controllers
Programming Methods and Applications”
3. John W. Webb, Ronald A. Reis, “Programmalagit. Controllers: Principles and
Application”, 5th Edition
4. Ronald L. Krutz, “Securing SCADA System”, &l Publishing
5.Stuart A Boyer, “SCADA supervisory control atata acquisition
Reference
1. Batten G. L., “Programmable Controllers”, Gtaw Hill Inc., Second Edition
2. Bennett Stuart, “Real Time Computer ContrBentice Hall, 1988
3. Doebelin E. O., “Measurement Systems”, MaGHill International Editions, Fourth
Edition, 1990
4. Gordan Clark, Deem Reynders, “Practical Mo@&DADA Protocols”

ICA:
Minimum six experiments from the given list or atlexperiments based on above syllabus.

List of Experiments:

1. Interfacing of lamp & button with PLC for ON &KP operation. b) Performed delayed
Operation of lamp by using push button.

2. Multiple push button operation with delayed lalopON/OFF operation. b) Combination of
Counter & timer for lamp ON/OFF operation.

3. Set / Reset operation: one push button for Odthéer push button for OFF operation.
4. DOL starter & star delta starter operation bipng$LC.

5. PLC based temperature sensing using RTD.

6. PLC based thermal ON/OFF control.

7. Interfacing of Encoder with PLC (Incremental/eental)

8. PLC based speed, position measurement system.

9. Development of Dynamos & relating with parameirPLC.

10. PLC interfaced with SCADA & status read/comménagsfer operation.

11. Parameter reading of PLC in SCADA.

Industrial Visit:
Visit to SCADA and PLC based automation industry.



Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-|
Digital Signal Processing (Elective-I)

Teaching Scheme Examination Scheme
Theory: - 3Hrs/Week,3 Credits ESE - 70 Marks
Tutorial: - 1Hr/Week, 1 Credit ICA -25Marks

ISE- 30Marks

Course Prerequisite:
Concept of DSP, DFT, FFT, IIR & FIR filter design
Course Objectives

1. To understand the significance of DSP.
2. To learn the mathematical operations performddSP.
3. To design DSP systems

Course Outcome
At the end of this course, students will be able to

1. Implement DSP for the different applications.
2. Design different digital filters for various appitons.
3. Know the recent challenges in the field of CagBignal Processing.

SECTION -I

Unit 1 Introduction (6 Hrs)
* Prerequisite: DSP Architecture, Application of DSPin power systems
* Objective :
1. To understand the significance of DSP.
* OQOutcomes:
After completing this unit,
1. Implement DSP for the different applications.
. Unit Content:
Introduction to DSP Architecture, DSP 8ystconcept and Application of DSP in
Power systems, measurement of electrical quastiewer system Protection etc.

» Content Delivery Methods:
Chalk and talk, power point presentations, AnioraWideo

* Assessment Methods :
Objective and Theoretical questions



Unit 2 Discrete Fourier Transform and FFT (10 Hrs.)

* Prerequisite: Methods of DFT
« Objective :
To learn the mathematical operatiperformed in DSP

* QOutcomes:
After completing this unit

Design different digital filters for various appittons
. Unit Content:
Co-relation & its properties, DFT, Relatioatween DFT and Z Transform, Properties of
DFT, Circular convolution, DFT. & IDFT FFT algoriths (DIT FFT & DIF FFT)
implementation aspects, IFFT, Use of DFT in linélering, Filtering of long data

sequences such as Overlap- save and Overlap Oxsslthmmethod, Frequency analysis of
signals using DFT

» Content Delivery Methods:
Chalk and talk, power point presentations
* Assessment Methods :Design , Numerical and theoreél questions

Unit3  Modern Transforms (05 Hrs)

e Prerequisite: Concept of DCT
« Objective :
To learn the mathematical operations performedSir.
e Outcomes:
After completing this unit, student —

Design different digitaltéts for various applications.

. Unit Content:
Introduction to DCT and Inverse DCT, Continuouswat Transform and Discrete
Wavelet Transform, Properties of Discrete Wavelan§form

» Content Delivery Methods:

Chalk and talk, power point presentations, Videatures
* Assessment Methods :

Derivation , Numerical and theoretical questions



SECTION Il
Unit4 IIR Filters Design (08 Hrs)

* Prerequisite: Filter design methods
* Objective :
1. To design DSP systems.
e Outcomes:
After completing this unit, student —
1 Design different digital filters for various apgtions.
. Unit Content:

Introduction to digital filters, comparison of Digl and Analog filters, Analog filter
approximation (Butterworth), IIR filter design ugitmpulse Invariant technique, Bilinear
transformation, Frequency transformations, Finitgldvlength effects in IIR filters,
Implementation of IR filters .

» Content Delivery Methods:

Chalk and talk, power point presentations
* Assessment Methods :Derivation , Numerical and theetical questions

Unit5 FIR Filter Design (O8Hrs)

* Prerequisite: Methods of FIR filter design
* Objective :
1) To design DSP systems.

e Outcomes:
After completing this unit, student —
1. Design different digital filters for various apittons.

. Unit Content:

Characteristics of FIR Filters, Properties of HiRers, windowing method and frequency
sampling method of filter design, finite word lehgtffects in FIR filters, FIR
Implementation techniques.

» Content Delivery Methods:
Chalk and talk, power point presentations, NPTEdled Lectures.
» Assessment Methods :Derivation , Numerical and theetical questions



Unit6_ Adaptive Filters (05 Hrs)

* Prerequisite: concept of Adaptive Filters
e Objective :
1) To design DSP systems.

Outcomes:
After completing this unit, student —
1. Know the recent challenges in the field of Digi&adnal Processing.

. Unit Content:
Introduction to adaptive signal processing, Adaptidirect form FIR filters- LMS
algorithm

» Content Delivery Methods:
Chalk and talk, power point presentations, AnioraWideo.

* Assessment Methods :Derivation ,Theoretical questis

TEXT BOOKS:

1. Digital Signal Processing — Principles, Algorithared Applications by John G
Proakis- 4th edition, Pearson Education.

2. Digital Signal Processing byPalani & D. Kalaiyarasi, Ane’s Student Edition,
Ane Books Pvt. Ltd New Delhi.
3 .Digital Signal Processing by Ram8abu -4th Edition, Scientic Publication.

REFERENCES:

1 Digital Signal Processing — A Practical Approachl iigachor E.C. & Jervis B. W.-
Pearson Education.

Digital Signal Processing by S Salivahanan, Wavaraj& C Gnanapriya —TMH.
Discrete time signal Processing by A.V. Oppanh& R.W. Schalfer.- John Wiley.
Fundamental of DSP using Matlab by Schillingi@age learning.

Digital Signal Processing by M.H. Hyes-(Schaudsline) TMH.

akown




Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-I (ELECTIVE-I)
RENEWABLE ENERGY SOURCES

Teaching Scheme Examination Scheme
Theory: - 3Hrs/Week,3 Credits ESE - 70 Marks
Tutorial: - 1Hr/Week, 1 Credit ICA -25Marks

ISE- 30Marks

Course Objectives
* To study role and potential or renewable energycasiin modern power system
» To understand different instruments or devicexiuend applications of renewable energy sources.

Course Outcomes
* To become familiar with the renewable energy sauere their applications to power generation.

SECTION-I

Unit- 1 Solar Radiation and its Measurement (O6Hrs)
Prerequisite:

Knowledge of solar Energy.

* Objectives:

1. To introduce student to Solar Energy.
2. To make student understand the measuremenlaofradiation.

* Outcomes:

After completing this unit, students —

1. Can understand the role and potential of Renlevsdurces.

2. Can analyse different instruments for measur¢wfesolar radiation.

» Unit Content:

Role and potential of new and renewable sourcesti@ energy option, physics of the sun, the solar
constant, terrestrial and extra-terrestrial sodaliation, solar radiation on tilted surface, instemts for
measuring solar radiation and sun shine, solaatiadi data.

» Content Delivery Methods:
Chalk and talk, power point presentations.

» Assessment Methods:
Theory questions related to above content.



Unit- 2 Solar Energy Collection (O7HTrs)

Prerequisite:
Knowledge of Solar Energy Collection.

» Obijectives:
To introduce student to Solar Energy Collectionhods.

» Outcomes:

After completing this unit, students —

1. Can understand the different methods for catieadf solar energy.
2. Can analyse flat plate and concentrating salbeators.

* Unit Content:
Flat plate and concentrating collectors, clasdiicaof concentrating collectors, orientation and
thermal analysis, advanced collectors.

» Content Delivery Methods:
Chalk and talk, power point presentations.

» Assessment Methods:
Theory questions related to above content.

Unit- 3 Solar Energy Storage and Applications (O4Hrs)

Prerequisite:
Knowledge of solar energy storage and its appbeati

* Objectives:
To introduce student to Solar Energy Storage method

* Outcomes:

After completing this unit, students —

1. Can understand the different methods for stochgelar energy.
2. Can study the different applications of solagres.

» Unit Content:
Different methods, Sensible, latent heat and §dtistorage, solar ponds, Solar Applications- 1sola
heating/cooling technique, solar distillation amginlg, photovoltaic energy conversion.

» Content Delivery Methods:
Chalk and talk, power point presentations.

» Assessment Methods:
Theory questions related to above content.



Unit- 4 Wind Energy (O4Hrs)
Prerequisite:
Knowledge of Wind Energy and its applications.

» Objectives:
To introduce student to Wind Energy.

» Qutcomes:

After completing this unit, students —

1. Can understand the operation of wind energy.

2. Can define site selection considerations of venergy.
3. Can define merits, demerits and application&/BiCS.

* Unit Content:

Sources and potentials, site selection considerstidasic components of a WECS, classification
of WEC systems, advantages and disadvantages ofSMidizontal and vertical axis windmills,
performance characteristics of Wind-machines, Batteria.

» Content Delivery Methods:
Chalk and talk, power point presentations.

» Assessment Methods:
Theory questions related to above content.

SECTION-II

Unit -5 Bio-Mass (O6Hrs)
Prerequisites:

Terms related to Bio-conversion

» Objectives:
1. To revise basic concepts of Bio-Conversion
2. To make students understand IC Engine operation

» Qutcomes:
After completion of this unit students can underdtBio-gas Power plant Process.

* Unit Content:

Principles of Bio-Conversion, Anaerobic/aerobicedition, types of Bio-gas digesters, gas yield,
combustion characteristics of bio-gas, utilizationcooking, I.C.Engine operation and economic
aspects



» Content Delivery Methods:
Chalk and talk, Videos

» Assessment Methods:
Concept understanding of Combustion process ofgam-

Unit-6 Geothermal Energy (O6HTrs)

Prerequisites:

Terms related to Geothermal

* Objectives:
To revise basic concepts of Geothermal energy

» Qutcomes:
After completion of this unit students can underdtgeothermal energy conversion

* Unit Content:
Resources, types of wells, methods of harnessmgitiergy, potential in India

» Content Delivery Methods:
Chalk and talk, Videos

* Assessment Methods:
Concept understanding of various geothermal englagyt in India

Unit-7 Ocean Energy (O5Hrs)

Prerequisites:

Terms related to thermodynamics

* Objectives:

1. To revise basic concepts of Ocean Energy

2. To make students understand energy conversion

» Outcomes:
After completion of this unit students can underdtabout OTECH

* Unit Content:
OTEC, Principles utilization, setting of OTEC planthermodynamic cycles, Tidal and wave

Energy: Potential and conversion techniques, mpdiehpower plants, and their economics

» Content Delivery Methods:
Chalk and talk, Videos



» Assessment Methods:
Concept understanding operation of Ocean thernabgn

Unit-8 Direct Energy Conversion (04Hrs)
Prerequisites:

Terms related to DEC

* Objectives:

To revise basic concepts of Energy Conversion

» Outcomes:

After completion of this unit students can underdt€arnot cycle

* Unit Content:
Need for DEC, Carnot cycle, limitations, principlEsDEC

» Content Delivery Methods:
Chalk and talk, ppt

» Assessment Methods
Concept understanding Direct Energy Conversion

Text books:

1. G D Rai “Non-Conventional Energy Sources”, Khafublications

2. Tiwari and Ghosal “Renewable energy resourdgarpsa.

References:

1.Twidell & Wier, “Renewable Energy Resources”, CRf&ss (Taylor & Francis)

2. Ramesh & Kumar “Renewable Energy TechnologiNsitosa

3. D.P.Kothari, K.C.Singhal, “Renewable energy searand emerging technologies”, P.H.l.
ICA:

Minimum six assignments on the above syllabus.



Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-|
Smart Grid Technology (Elective-I)

Teaching Scheme Examination Scheme
Theory: - 3Hrs/Week,3 Credits ESE - 70 Marks
Tutorial: - 1Hr/Week, 1 Credit ICA -25Marks

ISE- 30Marks

Course Prerequisite:

Student shall have knowledge of Power generatranstnission and distribution system.

Course Obijectives:

1 To provide an understanding of why Smart Grigsaitical to the Sustainability and growth
of India’s electricity network.

2 To enable a shift from today’s situation to th&elligent, profitable, efficient, Reliable

3 To enable consumer orientated grid required tetrie challenges of the future with
minimum impact to the environment.

Course Outcomes:
Upon successful completion of this course, theesitglwill be able to:
1 Understand the concept of Smart Grid
2 Understand working of main components involve&inart Electric Grid
3 Analyse how electricity problem can be solvedSoyart Electric Grid technology
4 Observe and find solution on power quality issies$mart Electric Grid
SECTION-I
Unit 1: The Smart Grid: (O8HTrs)

* Prerequisite: Concepts of electrical power transmission and ifistion, Grid.

* Objectives:
1. To make students understand concept of smart grid

2. To provide an understanding of why Smart Gridscaitecal to the
Sustainability and growth of India’s electricitytnerk.

e« Qutcomes:



After completing this unit, student -
1. Can able to understand concept of smart grid
2. Can able to Understand working of main componamtslved in Smart Electric
Grid.

Unit Content:
Introduction, Why implement the Smart Grid now? hat/is the Smart Grid? Overview

of how Indian power market is organized, operatedi @hallenges being faced, Overview
of the technologies required for the Smart Grid.

Content Delivery Methods:
Chalk and talk, Video lectures

Assessment Methods:
Theoretical questions related to above content.

Unit 2: Smart Grid Technologies: (O8Hrs)

Prerequisite: basic operation of electric meter, Tariff, Commuaticn technologies

Objectives:
1. To make students understand operation of automagter reading.

2. To make students understand applications of eleictdevices in the smart electric
grid.

Outcomes:
After completing this unit, student -

1. Can able to understand operation of automatic rmeteting.

2. Can able to find different applications of elecimodevices in the smart electric

grid.

Unit Content:
Smart meters: An overview of the hardware used]um of electricity metering, Key
components of smart metering, Automatic Meter Rsg{@MR), Demand-side
integration, Substation automation equipment, Switg techniques, Communication
channels, The ISO/OSI model, Communication techmieky Geographic Information
System(GIS), Intelligent Electronic Devices(IED) w&eir application for monitoring
&protection, Smart storage like Battery, Phase Meawent Unit(PMU).

Content Delivery Methods:
Chalk and talk, Video lectures, Animations

Assessment Methods:

Numerical and Theoretical questions related to elmmntent



Unit 3:

Unit 4:

Electrifying rural India through Smart grid (O5Hrs)

Prerequisite: electric power generation and utilisation.
Objectives:
1. To make student understand Architecture for snraatsg

Outcomes:
After completing this unit, student —

1. Can able to understand Architecture for smart grids

Unit Content:
Electrifying India’s rural community and the chaliges being faced.(Developing

technology and systems that will enable smarteral riglectrification, Financing

programmes, Virtual power plants, Solar power, Gewhic power), Smart Utilities (case
studies), Presentation on the Smart Grid Maturitd® (SGMM), Architecture for smart
grids.

Content Delivery Methods:
Chalk and talk.

Assessment Methods:
Numerical problems and Theoretical questions rdltdeabove content.

Section I
Power Quality Issues in Smart Grid (O7HTrs)
Prerequisite: basics of power quality problems.

Objectives:
1. To make students understand power quality issuek thair effects on the

functioning of smart electric grid.
2. To make students understand importance of powdityuaonitoring and power
quality audit.

Outcomes:
After completing this unit, student -
1. Can able to understand power quality issues areffasts.

2. Can able to conduct power quality audit.

Unit Content:

Power Quality & EMC in Smart Grid, Power Qualitgiges of Grid connected Renewable
Energy Sources, Power Quality Conditioners for $r@aid, Web based Power Quality
monitoring, Power Quality Audit.

Content Delivery Methods:
Chalk and talk, Video lectures, animations

Assessment Methods:
Numerical problems and Theoretical questions rdladeabove content.



Unit 5: Power electronics in the Smart Grid: (O7Hrs)

* Prerequisite: operation of current source inverter, voltage seurwerter and shunt
compensation.

* Objectives:
1. To make students understand use of power electdavices.
2. To make students analyze fault current limiting ahdnt compensation using power
electronics .
* QOutcomes:
After completing this unit, student -
1. Can able to understand use of power electroniccdevi
2. Can able to find fault current limiting parameters.
* Unit Content:
Introduction, Current source converters, Voltagerse converters, Renewable energy
generation, Fault current limiting, Shunt compeiosaD-STATCOMFACTS.

» Content Delivery Methods:
Chalk and talk, Video lectures, Animations

» Assessment Methods:
Numerical problems and Theoretical questions rdledeabove content

Unit 6: Distribution management systems: (O7Hrs)

* Prerequisite: basics of distribution system.
* Objectives:
1. To make students understand concept of distributianagement system.
2. To make students analyze operating parameterserjifmanagement systems.
e Qutcomes:
After completing this unit, student -
3. Can able to understand concept of distribution rgameent system
4. Can able to conduct Energy management systems
* Unit Content:
Introduction, Data sources and associated extegsé¢éms, Modelling and analysis tools, Energy
management systems, Visualization techniques.

» Content Delivery Methods:
Chalk and talk, Video lectures, Animations

* Assessment Methods:
Numerical problems and Theoretical questions rdladeabove content



Text Books:
1. Ali Keyhani, Mohammad N. Marwali, Min Dai “Integtion of Green and Renewable Energy
in Electric Power Systems”, Wiley
2. Janaka Ekanayake, Kithsiri Liyanage, Jianzhong®¥ihiko Yokoyama, Nick Jenkins
“SMART GRID TECHNOLOGY AND APPLICATIONS”, Wiley
3. A. B. M. Shawkat Ali, “Smart Grids Opportunitjg3evelopments, and Trends”, Springer
Reference Books:
1. Clark W. Gellings, “The Smart Grid: Enabling Egye Efficiency and Demand Response”,
CRC Press
2. Peter S. Fox Penner, “Smart Power: Climate Césriitpe Smart Grid, and the Future of
Electric Utilities”, Island Press; 1 editiord8n 2010
3. S. Chowdhury, S. P. Chowdhury, P. Crossley, fbticids and Active Distribution
Networks.” Institution of Engineering and Teclogy, 30 Jun 2009
4. Gil Masters, Renewable and Efficient Electriovieo System, Wiley-IEEE Press, 2004.
5. A.G. Phadke and J.S. Thorp, Synchronized Phdsasurements and their Applications,
Springer Edition, 2010.
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Assessment of Vocational training report will benddoy the faculty incharge by conducting
presentations of the students and report and prgganshould consists of

1.

oo UANWN

. Product Details

. Energy auditing

Brief overview of the industry,

Production Practices
. Type of electric supply and its utilization,
. Details of Electric tariff
. Practices used for electric safety and mainteman
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B.E. Electrical Engineering Semester-I|
Flexible AC Transmission System and HVDC

Teaching Scheme Examination Scheme
Theory: - 4Hrs/Week,4 Credits ESE - 70 Marks
Practical: - 2Hrs/Week, 1 Credit ICA -25Marks
ISE- 30Marks
SECTION-I
Unit-1 FACTS Concepts and General System Considerian (8 Hrs)

Prerequisite:
Power system network
* Objective:
To Study the importance of Reactive power gensation
e Outcome:
Student will able to understand various mdtbbimproving real and reactive power
* Content:
Introduction of the facts devices, its importascigi transmission Network, Power flow in AC
System, Reactive power control-Uncompensated trssson line, Basic types of FACTS

controller.

Unit-2 Static Shunt Compensator (8 Hrs)
Prerequisite:
Reactive power compensation

* Objective:

To study the variation of power, their protioig, monitoring and suppression

* Outcome:

Student will able to understand shunt comaemsevices

* Content:
Objectives of the shunt compensation, method ofrotdar VAR generation, static VAR
compensators: SVC and STATCOM, Comparison betwd@&r§OM and SVC



Unit-3 Static Series Compensator (10 Hrs)
Prerequisite:
Reactive power compensation

* Objective:

To study the variation of power, their protloig, monitoring and suppression

* Outcome:

Student will able to understand seires coregtEm devices

* Content:
Objectives of the series compensation, variableeblapce type series compensation (GCSC,
TSSC TCSC & SSSC) switching converter type sermsmpensators, chrematistics of series

compensator

SECTION-II

Unit -4 Static Voltage and Phase Angle Regulator @VR and TCPAR) (6 Hrs)
Prerequisite:
Reactive power compensation
* Objective:
To study the variation of power, their protloig, monitoring and suppression
* Outcome:
Student will able to understand TCVR & TCPA&vices
« Content:
Objective of voltage and phase angle regulatonsragezhes to TCVR and TCPAR, Switching

converter based Voltage and Phase angle Regulbalglsid Phase Angle Regulators

Unit-5 Combined Compensator (UPFC and IPFC) (6 Kb)
Prerequisite:
Reactive power compensation

* Objective:

To study the variation of power, their prodoef monitoring and suppression

* Qutcome:

Student will able to understand UPFC & IPFWides



* Content:
UPFC- Basic operating principles, independent real &adtive power flow control, comparison
of UPFC to series compensator and phase angleateand, control structure, Basic control system

for P and Q control

IPFC- Basic operating principles and characteristics,t@bstructure and applications
Generalized and Multifunctional FACTS Controller
Unit-6 HVDC system Components & converter study (5 Hrs)
Prerequisite:
Converter and inverter

* Objective:

To study the importance of HYDC System

* OQutcome:

Student will able to understand HVDC system

« Content:
Comparison of HVAC and DC Link, Classification olVBC links, HVDC projects in India,
Limitation and Advantage of HVDC over EHVAC trangsion, Modern Trends in DC
Transmission, Valve Characteristics, Multiple BedQonverter, Detailed Analysis of converters
Unit-7 Control and protection of HYDC Systems 4 Hrs)
Prerequisite:
Converter and inverter

* Objective:

To study the importance of HVDC control Syste

* Outcome:

Student will able to understand HVDC conspstem

* Content:
Basic principle of control, Converter firing conttgystem, Converter Faults, Protection Against
Over currents, Protection Against over voltagessi@eof Filters, Control and Protection of
MTDC Systems



Text Books:
1. Understanding FACTS-Concepts and Technology of FB®Y Narain G Hingorani,
Laszlo Gyugyi, Standard Publishers
2. FACTS Controller in Power Transmission and Disttibinl by K R Padiyar
Static Reactive power compensation ByH..Miller, Jhon Wiley & Sons Newyork

ICA:-

Minimum SIX assignment in above syllabus.




Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-Il
Power System and Operation Control

Teaching Scheme Examination Scheme
Theory: - 4 Hrs/Week, 4 Credits ESE - 70 Marks
Practical: - 2 Hrs/Week, 1 Credit ICA -25Marks

ISE- 30Marks

OE: 50 Marks

Course Objectives

* To study Economic operation of Power Systems, Hyanmonal scheduling
Course Outcome

» Student will able to familiar with real and reaetipower control

SECTION-I
Unit-1 Economic Operation of Power System (9 Hrs)
Prerequisite: Different terminology used in power system, diffe&rgenerating power station
* Objectives:
1. A prime objective here is to peniiche service at the lowest possible cost
2. The objective in minimal emission dispatchoigrtinimize certain contaminants for the
system
Outcomes:
1. Can understand the optimum allocation of active grogeneration can be calculated
for minimum generation cost.
2. Can understand analytical methods of arriving & diptimal strategies in power
systems which must meet the minimum standarddiabrigy.
* Unit Content:
Optimal operation of Generators in Thermal Poweati&s, heat rate Curve, Cost Curve,
Incremental fuel and Production costs, input-outgtiaracteristics, Optimum generation
allocation with line losses and with line losseglaeted, Loss coefficient, Penalty factor,
Hydrothermal scheduling
» Content Delivery Methods:
Chalk and talk, power point presentations

*« Assessment Methods:



Numerical problems and derivations relateddonomic Operation of Power System
Unit-2: Unit Commitment (9 Hrs)
Prerequisite: Spinning reserve, Thermal power Plant
* Objectives:

1. Study of minimization of the total opeoaticost while satisfying all unit and system
constraints
* QOutcomes:
1. Can understand different unit commitment soluticethnod.
2. Can understand different thermal unit constraints
* Unit Content:
Spinning reserve, thermal unit constraints, Unihoatment solution methods-Priority
list, Dynamic programming, Lagrange multiplier

» Content Delivery Methods:
Chalk and talk, power point presentations
* Assessment Methods:

Numerical problems and derivations relatedrit Commitment
Unit-3 Load Frequency Control (8 Hrs)

Prerequisite: Generator, Control area

* Objectives:

1. The objective of this unit is to acquine knowledge on importance of frequency control.

2. The objective of this unit is to acquine knowledge on PI control for the single areaesyst
to yield

zero steady state error.

e Outcomes:

1.Can understand concept of control area in powdeBys

2. Can understand speed governing system

* Unit Content:
Necessity of keeping frequency constant, DefingiohControl area — Single area control, Load
frequency control of 2-area system, speed govesystem

» Content Delivery Methods:

Chalk and talk, power point presentations

* Assessment Methods:



Theory questions and derivations relate@daal frequency control

Section-lI

Unit-4 Reactive Power control (9 Hrs)

Prerequisite: Active & Reactive power
* Objectives:
1. Study the compensation of the reactivegraw power systems
2. Some of the characteristics of power sgstand their loads which deteriote the quality of
supply.
* QOutcomes:
1.Can understandifferent compensation techniques i.e. by genamnatioabsorption of a
suitable
Quantity of reactive power.
* Unit Content:
Overview of Reactive Power control — Reactive Poes@npensation in transmission systems,
advantages and disadvantages of different typesowipensating equipment for transmission
systems, load compensation — Specifications of |leathpensator, Uncompensated and
compensated transmission lines: shunt and Seriegp@usation
» Content Delivery Methods:
Chalk and talk, power point presentations
* Assessment Methods:
Theory questions related to reactive powetrod
Unit-5 Power System Security (9 Hrs)
Prerequisite:
* Objectives:
1.The objective of aecurityis to keep the power system stable by isolating tre
components that are under fault

2. To study different contingencies in powgstem.



e Outcomes:
1. Can understandecurity assessment is crucial for the reliable sexlre operation of
power systems.
2. Can understand effect of contingency & take seagy/ actions to keep the power system
secure and reliable.
* Unit Content:
Introduction, system state classification, secuaitglysis, contingency analysis, sensitivity
factors, power system voltage stability
» Content Delivery Methods:
Chalk and talk, power point presentations
* Assessment Methods:
Theory questions related to Power System@gcu

Unit 6: Voltage Stability (8 Hrs)
Prerequisite: Reactive power, Voltage stability

* Objectives:

1.To study of voltage stability problem in power gyat

2. To studyuture trends & challenges in voltage stability

e Outcomes:

1.Can understandifferent methods of improving voltage stability

2.Can understand terms related to voltage stability

* Unit Content:
Introduction, comparison of voltage angle & voltagfability, reactive power flow& voltage
collapse, mathematical formulation of voltage digbiproblem, voltage stability analysis,
prevention voltage collapse, state of art, futteads & challenges

» Content Delivery Methods:

Chalk and talk, power point presentations

* Assessment Methods:

Theory questions related to voltage Stability



Text books:

1. C. L. Wadhwa, “Electrical Power Systems”, New#agernational.

2. 1. J. Nagrath & D. P. Kothari “Modern Power SystAnalysis “Tata M Graw Hill

3. Allen. J. Wood and Bruce F. Wollenberg, “Powenération, Operation and Control”, John
Wiley& Sons, Inc., 2003

4. Chakrabarti & Halder, “Power System Analysise@gtion and Control”, Prentice Hall of
India

Reference Books:

1. J Duncan Glover and M. S. Sarma, “Power Systaalysis and Design”, THOMPSON.

2. O. |. Elgerd, “Electric Energy systems Theoffata McGraw-hill Publishing Company Ltd.
3. Grainger and Stevenson, “Power System Analy$ista McGraw Hill.

4. HadiSaadat, “Power System Analysis”, TMH Edition

ICA:

Minimum Six simulations/ Tutorials on the above syllabus



Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-I|
Electrical Installation and Estimation

Teaching Scheme Examination Scheme
Theory: - 4Hrs/Week,4 Credits ESE - 70 Marks
Practical: - 2Hrs/Week, 1 Credit ICA -25Marks

ISE- 30Marks

OE: 50Marks

Course Objectives

To understand testing and maintenance of varicactredal equipment

To provide sufficient knowledge of installation &sting of electrical equipments and
switch-gears.

To understand various provision under IE rules.

To make student can understand the concept ofusatest.

Course Outcomes

Student able to learn the testing and maintenahearmus electrical equipments
Student should take due care in the installatioal@gtrical equipments,

Student should take due care while observing 1Estul

To make student can perform various test.

SECTION-I

Unit 1Safety and Prevention of Accidents (6 Hrs)

Prerequisite: Safety, basic idea about shock treatment

Objectives:
1. To make student understand terminology used irysafe
2. Tointroduce to student methods of providing aidi respiration
3. To make student understand operation of fire extsiters

Outcomes:

After completing this unit, student -
1. Can apply terminology used in safety.
2. Can apply practically methods of providing artificrespiration.
3. Can know the operation of fire extinguishers.

Unit Content:

Definition of terminology used in safety; spf, hazard, accident, major accident hazard,
responsibility, authority, accountability, moniteg, I.E. Act & statutory regulations for
safety of persons & equipment’s working with elaal installation, Do’s & don’ts for
substation operators as listed in IS, Meaning &seawf electrical accidents factors on
which severity of shock depends, Procedure foruiegcthe person who has received an




electric shock, methods of providing artificial pesition, Precautions to be taken to avoid
fire due to electrical reasons, operation of fixgregyuishers

» Content Delivery Methods:
Chalk and talk, power point presentations

* Assessment Methods:
Theoretical questions on above content

Unit 2— Estimating and Conductor Size Calculations (9 Hrs)

* Prerequisite: Various types of conductors used in transmissioa #ind current carrying
capacity
* Objectives:
1. To make student understand various steps to forestmate.
2. To make student analyze conductor size calculafiemwiring and cables.
* QOutcomes:
After completing this unit, student —

1. Is able to write the various steps to form an estiEm
2. Can evaluate conductor size for wiring and cables.
* Unit Content:
Estimating Meaning, Various steps to form an estmRBrice catalogue, Schedule of
labour rates, Schedule of rates and estimating, di&trmination of conductor size,
current carrying capacity, voltage drop, minimunrnpiesible size, conductor size
calculations for internal domestic wiring, simplenmericals, Conductor size calculation
for underground cables, Simple numericals, Condusitte calculations for overhead
lines with A.C.S.R. conductors, simple numericals.
» Content Delivery Methods:
Chalk and talk, power point presentations

* Assessment Methods:
Numerical problems on Conductor size calculatidmedretical questions on various steps
to form an estimate

Unit 3— Testing and Maintenance of Rotating Maching (11 Hrs)
* Prerequisite:
Working Principle of DC Motor, Induction Motor adternator.

* Objectives:
1. To make student learn objectives of testing.
2. To make student learn the concepts of routine ,tadgfse tests, special tests,
supplementary test.
3. To make student understand the concept of routpreyentive & breakdown
maintenance.
4. To make student can understand the concept of Direlirect and regenerative test.



Outcomes:
After completing this unit, student —

1. Can understand objectives of testing.
2. Is able to understand necessity of routine tegt® tests, special tests, supplementary
test.

3. Is able to prepare routine, preventive & breakdowaintenance schedule.

4. To make student can perform Direct, Indirect argkénerative test.

Unit Content:
Objectives of testing, significance of |.S.S., temt electrical machines before
commissioning, concept of routine tests, type tespecial tests, supplementary test
Methods of testing a) Direct(Brake Test), b) Indir€Swinburne Test) c)Regenerative
(back to back test) Concept of routine, prevent&ebreakdown maintenance,
comparison of Preventive and breakdown maintenanaceparison of routine and break
down maintenance, procedure for developing prevemtiaintenance schedule, Factors
affecting on preventive maintenance schedule, diicton to total productive
maintenance, Direct & Indirect Testing of 3 Phas#uction motor 1) Routine tests, 2)
Type tests, & special tests of 1 & 3 phase Inductiotors, Routine, Preventive, &
breakdown maintenance of 1 &3 phase Induction nsodsrper IS 9001:1992, Parallel
operation of alternators (need and conditions).

Content Delivery Methods:

Chalk and talk, power point presentation, videos

Assessment Methods:
Theoretical questions and numerical problems relai@bove content.

SECTION-II

Unit 4- Testing and Maintenance of Transformer (9 Hrs)

Prerequisite: Working of transformer, Various types of transform€onnections of
transformer

Objectives:

1. To make student capable to perform the differeststen the transformers
2. To make student understand concept load sharing

3. To make student understand the maintenance schefdiénsformer
Outcomes:

After completing this unit, student —

1. Can make the connections of different tests ofsfiamer.
2. Can analyze the load sharing calculations
3. Can prepare the maintenance schedule of transformer

Unit Content:

Listing type test, routine test & special test aslS.2026-1981, Procedure for conducting
following tests: Measurement of winding resistariest for determination of magnetizing
current and core losses, Impedance and coppers|dsseilation resistance test, Induced
over voltage withstand test, Impulse voltage wihst test, Different methods of



determining temp rise- short circuit test, opertal@elta — delta) test, back to back test,
Routine Preventive maintenance of transformer, lighraperation of 1 & 3 phase
transformer, load sharing calculations

Content Delivery Methods:
Chalk and talk, power point presentations

Assessment Methods:
Connections and theoretical questions on abovesngritiumerical related to load sharing
calculations

Unit 5- Testing & maintenance of Insulation (10 Hrs)

Prerequisite: Name of the insulating materials, importance ofulasng material in
electrical equipment.

Objectives:

1. To make student understand different propertieasaflating material
2. To make student understand various tests on tidainsy materials
3. To make student understand the cleaning methomisaiation
Outcomes:

After completing this unit, student —

1. Can solve the theoretical questions based on giykabus

2. Can write the procedure for various test of ingatat

3. Can write the procedure for cleaning methods aflatfon

Unit Content:

Classification of insulating materials as per 15048 (part 11) 1994, factors affecting life
of insulating materials, measurement of insulatesistance & interpretation of condition
of insulation, Methods of measuring temperaturet&rnal parts of windings/machines &
applying the correction factor when the machineats Properties of good transformer oil,
list the agents which contaminates the insulatihginderstand the procedure of following
tests on oil as per I.S. 1692-1978 a) acidity @dlash point test c) crackle test d) sludge
test. Protection of electrical equipment’s (insioiat during the period of inactivity,
Methods of cleaning the insulation covered withslalust, sticky dirt and oily viscous
films, procedure for drying of insulation & revashing insulation, Methods of
revarnishing of insulation (hot dip method & vacuumpregnation).

Content Delivery Methods:

Chalk and talk, power point presentation

Assessment Methods:

Theoretical questions related to above Content.

Unit 6- Electrical Installation (7 Hrs)



wnN e

Prerequisite: basics of foundation

Objectives:

To introduce to student various factors for maclicwundation

To make student understand procedure for levelgasignment.

To introduce to student the use of various toots @evices for loading and unloading
Outcomes:

After completing this unit, student —

1. Can understand various factors for machine foundati
2. Can understand procedure for leveling and alignment
3. Can understand the use of various tools and defocdsading and unloading

Unit Content:

Factors involved in designing the machine founagtiRequirement of different dimension
of foundation for static& rotating machines, progeslfor leveling & alignment of two
shafts of directly & indirectly coupled drives, efts of misalignment, Installation of
rotating machines as per 1.5.900-1992, earthingphtance and purpose of earthing, types
of earthing.

Content Delivery Methods:

Chalk and talk, power point presentations

Assessment Methods:
Theoretical questions related to above Content.

Text books:

1. S. Rao “Testing & Commissioning Of Electricalufgment “,Khanna Publishers

2. B .V. S. Rao, “Testing & Commissioning Of Elecal Equipment”, Media Promoters
and Publication Pvt., Ltd.

References:

1. Uppal .S. L — Electrical Wiring, Estimation & &tong (Khanna Publication).

2. Raina & Bhattacharaya — Electrical Design Estiinga& Costing (Willy Estern).

3. Relevant Bureau of Indian Standards

4. H. N. S. Gowda, “A Handbook on Operation and mmance of Transformers”,

Published by H. N. S. Gowda

ICA: Minimum 6 drawing sheets on above syllabus.



Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. Electrical Engineering Semester-I|
Elective-ll
Power System Planning

Teaching Scheme Examination Scheme
Theory: - 4 Hrs/Week, 4 Credits ESE - 70 Marks
Practical: - 2 Hrs/Week, 1 Credit ICA -25Marks

ISE- 30Marks

Course Objectives:

» This course makes the students conversant witbrdift power system planning
methods.

» This course is intended to provide basic knowleafggifferent power system forecasting
techniques.

* It also aimed to provide different power systenmafality evaluation.

Course Outcome:

After completing this course, students can —

Explain the need of power system expansion.

Analyze the given power system for determiningmptivalues of decision variables.
Apply mathematical tools to solve multi-objectivgtionization problems in expansion
planning and reliability studies

Power System Planning and Reliability

SECTION-I
Unit 1 Load Forecasting Techniques (8 Hrs)
* Prerequisite: Terminologies and definition, Linear Algebra
* Objectives:
1. To make student understand load growth

2. To introduce to student the importance of planning.
3. To make student understand design concepts of siqran



* QOutcomes:
After completing this unit, student -
1. Can apply terminology used in planning.
2. Can apply practically design methods in expansmah@anning.

* Unit Content:
Introduction, factors affecting Load ForecastinggasSification of Load and Its Characteristics, 6

Load Forecasting Methods, Weather sensitive loaddasting, Annual Forecasting, Monthly
Forecasting, and Total Forecasting

» Content Delivery Methods:
Chalk and talk, power point presentation

* Assessment Methods:
Theoretical questions related to above Content.

Unit 2 System Planning and Distribution Automation (10 Hrs)

Prerequisite: Different power generation system

* Objectives:
1. To make student understand different planning natho

* QOutcomes:
After completing this unit, student -

1. Can compare different methods of system planning.

* Unit Content;

Introduction, objectives and factors affecting @s®m Planning , Short Term Planning,
Medium Term Planning, Long Term Planning

» Content Delivery Methods:
Chalk and talk, power point presentation

» Assessment Methods:
Theoretical questions related to above Content.

Unit 3 Generation Planning and Cost Analysis (8 Hrs)

* Prerequisite: Different power generation system, Interconnectetingrk

* Objectives:
1. To make student understand different generatiomaoakst
2. To make student understand different generatiomnig and cost analysis



* QOutcomes:
After completing this unit, student -

1. Can explain different methods of Generation Plagnin
2. Can compare cost analysis of different generatiethods.

* Unit Content:
Objectives and factors affecting Generation Plagyn@eneration Sources, Integrated

Resource Planning, Generation System Model and Alwaysis

» Content Delivery Methods:
Chalk and talk, power point presentation

* Assessment Methods:
Theoretical questions related to above Content.

SECTION-II

Unit 4 Transmission Planning, Reliability and Qualty (08 Hrs)

* Prerequisite: Different transmission system and Interconnectetivisik

* Objectives:
1. To make student understand different transmissianning.
2. To make student understand reliability and quality.

* QOutcomes:
After completing this unit, student -

1. Can explain different methods of transmission Rlagn
2. Can understand reliability and quality of transnasssystem.

* Unit Content:

Introduction, Objectives of Transmission PlanniNgtwork Reconfiguration, System and
Load Point Indices, Data required for Compositet&ysReliability and quality
» Content Delivery Methods:
Chalk and talk, power point presentation
* Assessment Methods:
Theoretical questions related to above Content.

Unit 5 Demand Side Management, Energy Conservatioand Auditing (10 Hrs)
* Prerequisite: Different methods of Load Model

* Objectives:
1. To make student understand different load model
2. To make student understand energy audit and mareagem



Outcomes:
After completing this unit, student -

1. Can explain different methods of load models.
2. Can apply energy audit and management techniques.

Unit Content:

Introduction of DSM, use of DSM, Energy conservatend its importance, Listing of
energy conservation opportunities (ECOs), Definitineed of energy audit, types of
energy audit, procedure of energy auditing

Content Delivery Methods:

Chalk and talk, power point presentation
Assessment Methods:

Theoretical questions related to above Content.

Unit 6 Additional Topics Relating to New Developmets (08 Hrs)

Prerequisite: Different methods of Load Model and power systeanping

Objectives:
1. To make student understand different load modelpdathing.

Outcomes:
After completing this unit, student -

1. Can study new developments in Power System PlaramddgReliability.

Unit Content:
New algorithms and methods relating to power sggianning, Load Forecasting,
DSM and energy auditing
Content Delivery Methods:
Chalk and talk, power point presentation
Assessment Methods:
Theoretical questions related to above Content.

Textbooks:
1. Robert L. Sullivan, Power System Planning, TMH, Bdition, 1977.
2. A.S. Pabla, Power System Planning, Macmillan Indd, 1st Edition, 1998.

References:

1. A.K. Mahalanabis, D.P. Kothari, S.I. Abson, Compuwteled Power System Analysis
and Control, TMH, 1st edition , 1988

2. A.S. Pabla, Electric Power Distribution, McGraw IHiuiblication, 4th Edition, 1997.
Research Papers.

ICA:

Minimum six simulations/assignments on above syllals.

Punyashlok Ahilyadevi Holkar Solapur University, Solapur



B.E. Electrical Engineering Semester-I|
Elective-ll
Power Quality

Teaching Scheme Examination Scheme
Theory: - 4 Hrs/Week, 4 Credits ESE - 70 Marks
Practical: - 2 Hrs/Week, 1 Credit ICA -25Marks

ISE- 30Marks

Course Prerequisite:
Student shall have knowledge of Electrical Powesteay concepts, basic electrical and power
Electronics.

Course Objectives

1. To study the various issues affecting powerigydheir production, monitoring and
suppression.

2. To study various methods of power quality manmitgp

3. To study to apply appropriate solution techngjioe power quality Problems

Course Outcome

After Completion of this Course

1.Student will be able to get the in-depth undeditag of power quality issues & standards.
2.Students will be able to understand working af@oquality improving Equipments.

SECTION-I

Unit 1 Introduction to Power Quality (8 Hrs)

Prerequisite:

Basic of power System concepts

* Objectives:

1. To introduce students about power quality

2. To understand the Power Quality standard

* Outcomes:

After completing this unit, students -

1. Can define Power Quality Issues

2. Can understand the Power Quality Standard

* Unit Content:
Terms and definitions: Overloading - under voltagerer voltage. Concepts of transients —
short duration variations such as interruption nglaluration variation such as sustained
interruption. Sags and swells - voltage sag - wgeltawell - voltage imbalance - voltage
fluctuation — power frequency variations. Interoatl standards of power quality, Computer
Business Equipment
Manufacturers Associations (CBEMA) curve

» Content Delivery Methods:

Chalk and talk, Power point presentations

Unit- 2 Voltage Sags and Interruptions (10 Hrs)



Prerequisite:

Basic of Voltage Sag and induction motor

« Objectives:

1. To introduce students about Voltage Sag andruggon

2. To understand the Working of compensator

e Outcomes:

After completing this unit, students -

1. will be able to understand voltage Sag sounckenaitigation method

2. Can understand working of different switch.

* Unit Content:
Sources of sags and interruptions - estimatingageltsag performance, Voltage sag due to
induction motor starting, Estimation of the sageséy - mitigation of voltage sags, active
series compensators. Static transfer switchesastdrainsfer switches.

» Content Delivery Methods:

Chalk and talk, Power point presentations

Unit- 3 Overvoltage (8 Hrs)

Prerequisite:

Basic of filter and power system Equipments.

* Objectives:

1. To introduce students about Overvoltage

2. To understand the concept of filters

e Outcomes:

After completing this unit, students -

1. will be able to understand Over voltage soam@ mitigation method and protection

» Unit Content:
Sources of over voltages - Capacitor switchitightning - ferro resonance, Mitigation of
voltage swells - surge arresters, low pass filteosyer conditioners, Lightning protection -
shielding - line arresters - protection of transfers and cables

» Content Delivery Methods:

Chalk and talk, Power point presentations

SECTION-II
Unit- 4 Harmonics (8 Hrs)

Prerequisite:

Harmonics and transients, Mathematics

« Objectives:

1. To introduce students about Harmonics and Teansi
2. To understand the IEEE and IEC Standard

e Outcomes:
After completing this unit, students -



1. will be able to understand Harmonics and mitogamethod.

2.will be able to calculate Harmonics.

* Unit Content:
Harmonic sources from commercial and industaads, locating harmonic sources, Power
system response characteristics - Harmonics Vsigats, Effect of harmonics — harmonic
distortion -voltage and current distortion - harncoimdices - inter harmonics - resonance.
Harmonic distortion evaluation - devices for cotling harmonic distortion - passive and
active filters. IEEE and IEC standards

» Content Delivery Methods:

Chalk and talk, Power point presentations

Unit- 5 Power Factor, Wiring & Grounding (10 Hrs)

Prerequisite:

Knowledge of Power Factor

* Objectives:

1. To introduce students about Process of wirirygrounding.

2. To understand the Different types of power

e QOutcomes:

After completing this unit, students -

1. will be able to understand Power factor Improeat method.

2.will be able to get knowledge about types of mgrand grounding.

* Unit Content:
Active and Reactive Power, Displacement andeTfower Factor, Power Factor
Improvement, Power Factor Correction, Power Faeemalty ,Other Advantages of Power
Factor Correction Reasons for grounding, typicaingi & grounding problems, solutions to
wiring & grounding

» Content Delivery Methods:

Chalk and talk, Power point presentations

Unit- 6 Power Quality Monitoring (8 Hrs)
Prerequisite:
Knowledge of Equipements
* Objectives:
1. To introduce students about Process of Monigoaimd measurements.
* Qutcomes:
After completing this unit, students -
1. will be able to understand Power Quality manmmg
2.will be able to get knowledge of instruments.
* Unit Content:
Monitoring considerations - monitoring and diagtic techniques for various power quality
problems, Power quality Measurement Equipment
» Content Delivery Methods:
Chalk and talk, Power point presentations

ICA:



At least six experiments based on the curriculwmfthe following list should be performed.

1. Study of Electrical power quality as per IEEECI standard.

2. Interpret IEEE /IEC standard for recommendedtmes and requirements for Harmonic
control in electrical power systems

3. Simulation of voltage sag and swell by using MAB SIMULINK.

4. Analyze the performance of a three phase(sthdaha) balanced and unbalanced system
supplying R-L loadsby plotting phase currergs), reactive and apparent power and power
factor.

5. Measurement of harmonics using power Analyzer.

6. Study of different type of filters for harmoretimination (using MiPower).

7. Analyze the harmonic spectrum of a single plsgseem with sinusoidal voltage source

supplying a non-linear (rectifier) load

Punyashlok Ahilyadevi Holkar Solapur University, Solapur



B.E. Electrical Engineering Semester-I|
Elective-ll
Power System Dynamics

Teaching Scheme Examination Scheme
Theory: - 4 Hrs/Week, 4 Credits ESE - 70 Marks
Practical: - 2 Hrs/Week, 1 Credit ICA -25Marks

ISE- 30Marks

Course Objectives

1) To study detailed modelling of synchronous nraeland its excitation and speed governing
controllers.

2) To study transient stability simulation of mutiachine power system
Course Outcome

To become familiar with the modelling of componesutsi system for carrying out transient and
dynamic stability analysis of large scale poweteys

SECTION-I
Unit- 1 Introduction (8 Hrs)
Prerequisite: concept of power flow

* Objectives:
1. To introduce student to basic concepts.
2. To make student understand the operation angrdes

e Outcomes:

After completing this unit, students —

1. Can understand the role and potential of stgpdperation.
2. Can analyse different stabilities for power syst

* Unit Content:

Concept and importance of stability in power systeperation and design; Distinction
between transient and dynamic stability; complexitystability problem in large system:
Need for reduced models; stability of interconnécgstems.

» Content Delivery Methods:
Chalk and talk, power point presentations.

* Assessment Methods:
Theory questions related to above content.



Unit- 2 Machine Modelling (HEs)

Prerequisite:

Knowledge of machine modelling.

* Objectives:

1. To introduce student to machine modelling.

e Outcomes:

After completing this unit, students —

1. Can understand the different methods for maugkf machines.

2. Can analyse different model equations.

* Unit Content:

ParK's transformation, flux linkage equations, currgrégce model, per unit conversion,
normalizing the equations, equivalent circuit, flinkage state space model, sub transient
and transient inductances and time constants, Biegpimodels (one axis and constant flux
linkage), steady state equations and phasor diagram

» Content Delivery Methods:

Chalk and talk, power point presentations.

* Assessment Methods:

Theory questions related to above content.

Unit- 3 Modelling Of Excitation (08$)r
Prerequisite:

Knowledge of different excitations.

* Objectives:

1. To introduce student to modelling of differertiation.

e Outcomes:

After completing this unit, students —

1. Can understand the different methotiexcitation.

2. Can study the different applications of modelliar excitation.

* Unit Content:

Exciter and voltage regulators, function of exditatsystems, types of excitation systems,
typical excitation system configuration, block diagn and state space representation of IEEE
type 1 excitation system, saturation function, itabg circuit

» Content Delivery Methods:

Chalk and talk, power point presentations.

* Assessment Methods:

Theory questions related to above content.

SECTION-II



Unit- 4 Modelling Of Turbine Governing System (8 Hrs)
Prerequisite:

Knowledge of governing system.

* Objectives:

1. To introduce student to governing system.

e Outcomes:

After completing this unit, students —

1. Can understand the operation of governing system

* Unit Content:

Function of speed governing systems, block diagrathstate space representation of IEEE

mechanical hydraulic governor and electrical hyticagovernors for hydro turbines and
steam turbines

» Content Delivery Methods:

Chalk and talk, power point presentations.
* Assessment Methods:

Theory questions related to above content.

Unit- 5 Power System Stability (10 Hrs)
Prerequisite:

Knowledge of stability.

* Objectives:

1. To introduce student to stability.

* QOutcomes:

After completing this unit, students —

1. Can understand the concept of stability

2. Can analyse the different stability concepts

* Unit Content:

Steady State, Transient Stability and Dynamic 3tesi: Development of swing equation,

linearization of swing equation. Steady state $tgbof single machine connected to an
infinite bus system and two machine systems. Colered non-coherent machines

Unit- 6 Enhancement Power System Stability (8 Hrs)

Prerequisite:
Knowledge of improving stability.
* Objectives:
3. Tointroduce student to different stability improvents.
e Outcomes:
After completing this unit, students —
4. Can understand the concept of different stabilitpriovements.

* Unit Content;



Methods of improving steady state, dynamic andsieant stabilities, series capacitor
compensation of lines, excitation control, powesbsgizing signals, High speed circuit
breaker, auto-reclosing circuits breaker, singlée pnd selective pole operation, bypass
valving and dynamic braking.

Text books:
5. P M Anderson and A A Fouad, “Power System Contnaol Stability”, Galgotia
Publications
2. P.Kundur, “Power System Stability and ContréiGraw Hill Inc.
3. K R Padiyar, “Power System Dynamics: Stabilitg &ontrol”, New Age Publications.
References:
1) M. A. Pai and W. Sauer, ,Power System Dynamics Stadbility*, Pearson Education
India.

2) Dynamics and Control of Large Electric Power SysteWarija llic; John Zaborszky,
IEEE Press and John Wiley & Sons, Inc, 2007

3) Power System Control and Stability Revised Printiagul M. Anderson and A. A. Fouad,
IEEE Press and John Wiley & Sons, Inc, 2002.

ICA:

Minimum Six assignments on the above syllabus

Punyashlok Ahilyadevi Holkar Solapur University, Solapur



B.E. Electrical Engineering Semester-I|
(Elective-II)
HIGH VOLTAGE ENGINEERING

Teaching Scheme Examination Scheme
Theory: - 4Hrs/Week,4 Credits ESE - 70 Marks
Practical: - 2Hrs/Week, 1 Credit ICA -25Marks

ISE- 30Marks

Course Objectives
To impart basic knowledge of high voltage equipnaard their applications.
Course Outcomes
Student will able to handle the equipmargawer system as well as high voltage laboratories

SECTION-I
Unit 1: Electrostatic fields Hi8s)

* Prerequisite: Electric Fields, Classification of Insulators.

» Objectives:
1. Revision of concepts of Electric Fields.
2. Revision of concepts of classification of Insulator
3. To introduce Insulators breakdown.

* Qutcomes:

After completing this unit, student -
3. Can apply Electric fields fundamentals to powettesys
4. Can calculate breakdown strengths of Insulators.
5. Analyze the surge voltage distribution.

* Unit Content:
Electrostatic stresses, Gas/vacuum as insulatgusd loreakdown, solid breakdown,
estimation and control of electric stresses, suaages, their distribution and control
» Content Delivery Methods:
Chalk and talk, power point presentations

* Assessment Methods:
derivations related to above system and its sgmtations

Unit 2— Conduction and break-down in gases (10 Hrs)

* Prerequisite: concepts of Breakdown Phenomenon.

» Objectives:
1. To make student understand behavior of breakdowgases.
2. To make student aware of breakdown techniques.
3. To understand corona discharges.

e Qutcomes:



After completing this unit, student —

1. Able to understand behavior of breakdown in gases.
2. Can derive various breakdown phenomena.
3. Can evaluate practical considerations in gases.

* Unit Content:

Gases as insulating media, ionization processesn3ends growth equation, primary and
secondary process, Townsends criterion for breakagd®aschens law, break-down in
no uniform fields and corona discharges, post boeakn phenomena and applications,
practical considerations in using gases for inguigburposes

» Content Delivery Methods:
Chalk and talk, power point presentations

* Assessment Methods:
Derivation related to above contents.

Unit 3— Conduction and break-down in liquid dielectic & Solid dielectric (8 Hrs)

* Prerequisite:
Concepts of Insulators breakdown techniques.

» Objectives:
1. To make student aware the breakdown in liquid dteles.
2. To make student aware the breakdown in solid diebsc

* Qutcomes:
After completing this unit, student —

1. Able to derive conduction & breakdown in liquids.
2. Can compare between liquids & Solids breakdown.

* Unit Content:

Liquids as insulators, conduction &nelak-down in pure liquids, conduction and
breakdown in commercial liquids, Intrinsic breakaay electromechanical break-down,
thermal break-down, break-downs of solid dielestitcpractice, break-down of
composite insulation, solid dielectric used in pice

» Content Delivery Methods:
Chalk and talk, power point presentation, videos

+ Assessment Methods:
Derivation related to above Content.

SECTION-II



Unit 4— Generation & Measurement of high voltagesrad currents (8 Hy

* Prerequisite: HVYAC & HVDC transmission techniques.

* Objectives:
1. To make student understand HVAC & HVDC generateshhiques.
2. To make student understand concept of Tripping.
3. To make student understand the measurement te@ajfunigh voltages..
* QOutcomes:
After completing this unit, student —

1. Can analyze measurement techniques of high vo&agerents..
2. Can analyze the impulse generator.
3. Can prepare suitable method for generation of haitage.

* Unit Content:

Generation of HYDC/HVAC and impulse voltages, gatien of impulse currents, tripping and
Control of impulse generators, Measurement of kliglct current voltages, measurement of
high ac and impulse voltages, measurement of hoglad and impulse currents, CRO for
impulse voltage and current

Content Delivery Methods:
Chalk and talk, power point presentations

» Assessment Methods:
Theoretical questions on above content.

Unit 5- High voltage testing of electrical apparats (10 Hrs)

* Prerequisite: Name of the insulating materials, importance ofulasng material in
electrical equipments.

» Objectives:
1. To make student understand different testing metloddElectrical apparatus.
2. To make student understand various tests on tliainsg materials.
3. To make student understand the testing of Surgertens.
» QOutcomes:
After completing this unit, student —

1. Can solve the theoretical questions based on gykabus
2. Can write the procedure for various test of insaiat
3. Can write the procedure testing methods on citongigkers, cables, Transformers.
* Unit Content:
Testing of insulators and bushingsting of circuit breakers, testing of cables, tegbf
Transformers, testing of surge diverters, radierfietence measurements.
Content Delivery Methods:
Chalk and talk, power point presentation
» Assessment Methods:
Theoretical questions related to above Content.

Unit 6- Design, planning and layout of high voltagéaboratories (8 Hrs)



» Prerequisite: basics of foundation of Technical labs.

* Objectives:

1. To introduce to student various factors for EleariPower system foundation
2. To make student understand classification of higltage laboratories.

3. To understand sizing & rating of high voltage ladtories.

* Qutcomes:
After completing this unit, student —

1. Can understand various factors for high voltagedatories foundation
2. Can understand procedure for sizing & rating ohhigltage laboratory.
3. Can understand the use of various tools and defocdsgh voltage laboratory.

* Unit Content:

Test facilities provided in high voltalgéoratories, activity and studies in high voltage
Laboratories, classification of hightagje laboratories, size and ratings of high voltage
Laboratories, grounding of impulse tagtiaboratories.

Content Delivery Methods:
Chalk and talk, power point presentations

» Assessment Methods:
Theoretical questions related to above Content.

Text books:
1. M S Naidu, V Kamraju, “High Voltage Enginaeay”, Tata McGraw Hill publications
2. Ravindra Aror a, Wolf Gang Mosch, “High \aade insulation engineering”, New age
International publishers Itd Wiley estertal L
3. C L Wadhwa , “High Voltage Engineering” ,Wage international publishers Itd

References:
1. Kuffel E and Abdullah M “Introduction to HigWfoltage Engineering”, Pearson
publication
2. E Kuffel, W S Zaengi, J Kuffel, “High Voltagengineering fundamentals”, Newness
publications

3. Prof. D V Razevig, Translated from RussigiDip. M P Chourasia, “High Voltage
Engineering”, Khanna publishers

 ICA:

It will consist of a record of at least eight expeent from the following based on the prescribed
Syllabus but not restricted below:

. Simulation study of voltage double circuits @sPSpice.

. Simulation study of impulse voltage generatimousts using PSpice.
. Experimental study of HVAC generation.

. Verification of Paschen’s law.

. Experimental study of Greinacher voltage doubler

. Experimental study of impulse voltage generation

. Breakdown test of insulating oil using Oil T&st.

. Break down test of hardboard insulation plate

. PD measurement for needle-plane electrode system
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10. To observe the corona using horn gap apparatus.
11. Plane to plane test for breakdown of air.

12. Hemisphere to plane test for breakdown of air.
13. Point to plane test for breakdown of air.

14. Study of tesla coil.






