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EE3006 POWER QUALITY LTrPc

3003
COURSE OBJECTIVES:

» Tolearn the basic definitions in Power Quality.

To study the power quality issues in Single Phase and Three Phase Systems.
To understand the principles of Power System Harmonics.

* Toknow the way to use DSTATCOM for Harmonic Mitigation..

To learn the concepts related with Series Compensation.

UNIT | INTRODUCTION (7+2 Skill) 9

fmtroduction — Characterization of Eiectric Power Quatity: Transients, short duratiorr and iorrg duration
voltage variations, Voltage imbalance, waveform distortion, Voltage fluctuations, Power frequency

variation, Power acceptability curves — power quality problems: poor load power factor, Non-linear

and unbalanced loads, DC offset in loads, Notchmg in load voltage, Disturbance’in supply voltage —
Power quality standards.

UNIT I ANALYSIS OF SINGLE PHASE AND THREE PHASE SYSTEM (7+2 Skill) 9

Single phase linear and non-linear loads — single phase sinusoidal; ‘non-sinusoidal source —
supplying linear and nonlinear loads — three phase balanced system — three phase unbalanced
system — three phase unbalanced and distorted source supplying non-linear loads — concept of
power factor — three phase- three-wire — three phase - four wire-system.

UNIT 11l MITIGATION OF POWER SYSTEM HARMONICS (7+2 Skill) 9

Introduction - Principle of Harmonic Filters — Series-Tuned Filters — Double Band-Pass Filters —
damped Filters — Detuned Filters — Active Filters — Power Converters — Harmonic Filter Design —
Tuned Filter — Second-Order Damped Filter — Impedance Plots for Filter Banks — Impedance Plots

for a Three-Branch 33 kV Filter.

UNIT IV LOAD COMPENSATION USING DSTATCOM (7+2 Skill) 9

Compensating single — phase loads — Ideal three phase shunt compensator structure — generating
reference currents using instantaneous PQ theory — Instantaneous symmetrical components theory —

Generating reference currents when the source is unbalanced -Realization and control of
DSTATCOM — DSTATCOM in Voltage control mode.

UNITV SERIES COMPENSATION OF POWER DISTRIBUTION SYSTEM (7+2 Skill) 9

Rectifier supported DVR — DC Capacitor supported DVR - DVR Structure — Voltage Restoration —
Series Active Filter — Unified Power Quality Conditioner,

TOTAL : 45 PERIODS
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MAPPING OF COs WITH POs AND PSOs

COs ~—POs $50s
PO1 | PO2 | PO3 | PO4 | PO5 | POG | POT | POB | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
cot] 3 1 3 |3 1371~ - 3 3 | - 3 . 3 3 3 3
coz| 3 | 3 3 |3 - : 3 [ 3 | - 3 - 3 3 3 3
co3 | 3 3 3 3 = - 3 3 P 3 - 3 3 3 3
CcO4 3 3 3 3 - - 3 3 - 3 - 3 3 3 3
co5| 3 3 3 3 - B 3 3 = 3 - 3 3 3 3
Avg | 3 3 3 3 - - 3 3 - 3 % 3 3 3 3
EE3007 ~ 4 .SMARTGRID™* = « . LTPC

3003

COURSE OBJECTIVES: ; : LR : = 4
e To understand the evolution of Smart and Interconnected energysystems.
e Tounderstand the various challenges and benefits of smart grid and the national and
international initiatives taken
e To understand the concepts related with transmission and distribution in smart grid technologies.
To get an insight of the various smart measurementtechnologies.
To understand the various camputing technologies far Smart Operation.of the Grid..

UNITI INTRODUCTION (7+2 SKILL) 9
Evolution of Energy Systems, Concept, Definitions and Need, Difference between Conventional & Smart

Grid, Drivers, structures, functions, opportunities, challenges and benefits of Smart Grid, Basics of Micro
grid, National and International Initiatives in Smart Grid.

UNITII SMART METERING (7+2 SKILL) 9
Introduction to Advanced Metering infrastructure (AMI) - drivers and benefits, AMI protocols, standards
and initiatives, AMI needs in the smart grid, Real time management and control, Phasor Measurement

Unit (PMU).

UNIT Il SMART GRID TECHNOLOGIES (Transmission) (7+2 SKILL) 9
Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder
Automation, Transmission systems: EMS, Wide area Monitoring, Protection and control.

UNIT IV SMART GRID TECHNOLOGIES (Distribution) (7+2 SKILL) 9
DMS, Volt/VAr control, Fault Detection, Isolation and service restoration, Outage management, High-
Efficiency Distribution Transformers, Phase Shifting Transformers,. Electric Vehicles..

UNITV HIGH PERFORMANCE COMPUTING FOR SMART GRID APPLICATIONS (7+2 SKILL) 9
Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN), Broadband over
Power line (BPL), IP based Protocols, Computing technologies for Smart Grid applications (Web Service

30 . gl
. HEAD t?[:_p.mmr-:m
DEPT.OF ELECT & ELECTRONICS ENGINEERING
STELLA MARY'S COLLEGE OF ENGINEERING
ARUTHENGANVILAL AZHIKAL P.O.- 620207
KANYAKUMAR! DISTRICT




1. Morris Mano.M, 'Dj
2. Donald D.Givone, 'lg)‘ital n
3. Thomas L Floyd, 'Dj

REFERENCES:

1. Tocci R, Neal S w
Wiy . 'dmer‘ 'Dl k
Education Asia, 19" Edition, 2691i_tral Systems: Principles and Applications’, Pearson

2. Donald P Leach, Alb
» Albert Paul i . "
Tata McGraw Hill, 7" g uon'f\g%l;/go. Goutam Sha, 'Digital Principles and Applications’,

gic and Computor Do
gital Principles and Doslgnfil
gital fundamontals’, Poarso

gn', Prontico Hall of India, 3"Edi

Y tion,
. Tata McGraw Hill,1* Edition, 2003 e
n Education Limited, 11™ Edition, 2018

MAPPING OF COs WITH POs AND PSOs

COs POs PSOs

PO1 | PO2 | PO3 | PO4 [ POS | PO6 | P07 | PO8 | PO9 [ PO10 [ PO11 | PO12 | PSO1 | PS0o2 | PS03
co1 3 3 3 1 3 - z 1 = e - i1 3 N .
co2 3 3 3 1 3 - - 1 - - - 1 3 = 1
co3 3 3 3 1 3 = - ! - - - 1 3 s 1
co4 3 3 3 1 3 = - 4 - - - 1 3 = 1
cos | 3 3 3 1 3 - - 1 - - - 1 3 - 1
Avg 3 :|- 3 3 1 3 - | - 1 - - - 1 3 - 1
EC3301 .+ ELECTRON DEVICES AND.CIRCUITS. .- LTPC

3003

COURSE OBJECTIVES:
« To understand the structure of basic electronic devices.
« To be exposed to active and passive circuit elements.
« To familiarize the operation and applications of transistor like BJT and FET.
e To explore the charactesistics of amplifier gain and frequency respaonse.
e To learn the required functionality of positive and negative feedback systems.
UNIT I PN JUNCTION DEVICES 9

PN junction diode —structure, operation and V-I characteristics, diffusion and transition capacitance —
Clipping & Clamping circuits - Rectifiers — Half Wave and Full Wave Rectifier— Display devices- LED,
| acer diodes, Zener diode characteristics- Zener diode Reverse characteristics — Zener dicde as

regulator.

UNIT Il TRANSISTORS AND THYRISTORS

9
=
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MAPPING OF COs WITH POs AND PSOs

Fos [ 24:19/ ]
pos | P06 | Po7 | POB | PO9 | PO10 | PO11 po12 | pso1_| PS02 PS03
: , - 15 . . - 3 3 1 3
- - 15 . " . 2 ) . 5
) : . 1.5 - - . 3 3 1 3
- : - 15 - : " 3 | 3 e |
—— s - |- | s | 3 1 + 2+
- - 15 | - - : 3 | 3 1 3
EE3501 : POWER SYSTEM ANALYSIS LTPC
RO ” = 3003

COURSE OBJECTIVES: ,
e Impact knowledge on need for operational s

under steady state operating condition. ’ et _
To understand and apply iterative techniques for power flow analysis.

tudies, andTo model the power system

trical fault.

e« To model of carry out short circuit studies for power system during symme
« To model of carry out short circuit — studies during g
e To study about the various methods for analyzing power systemvstablllty
UNIT I POWER SYSTEM ' ' i 9
ational studies - Power scenario in India - Power system

Need for system planning and oper
components, Representation - Single .line diagram - per

diagram - p.u. reactance diagram, Network graph Theory -
parameters, Formation of bus admittance matrix — Direct inspection metho

Transformation method.

unit quantities - p.u. impedance
Bus incidence matrices, Primitive
d — Singular

9

UNIT I POWER FLOW ANALYSIS
Bus classification - Formulation of Power Flow problem in polar coordinates - Power flow

solution using Gauss Seidel method - Handling of Voltage controlled buses - Power Flow
Solution by Newton Raphson method — Flow charts — Comparison of methods.

UNIT Il SYMMETRICAL FAULT ANALYSIS 9
Assumptions in short circuit analysis - Symmetrical short circuit analysis using Thevenin's

theorerm - ﬁus impedance matrix puitding' atgorithm {without mutoai coupiing) - Symmetricai
fault analysis through bus impedance matrix - Post fault bus voltages - Fault level - Current
limiting reactors.
SlJNIT v UNSYMMETRICAL FAULT ANALYSIS 9
ymmetrical components - Sequence impedances - Sequence networks A i

: : ‘ - Analysis of
unsymmetricai faults at generator terminais: LG, LL and LLG - unsymmetri i armi '
any point in a power system. = o RO =S
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PROTECTION AND SWITCHGEAR sbsT&PEEC
£ OBJECTIVES: I

« Tounderstand the significance of protection, protection schemes and role of earthing

To study the characteristics, functions and application areas of various relays.

' - . abo

T erst iani i
"o understand the functioning of static relays and Numerical protection cancepts.

To understand the proble i ith circui i
L evaliicoionl p ms associated with circuit breaking and to discuss about various

UNI'I: | PROTECTION SCHEMES
Significance and need for protective schemes — nature and causes of faults — types of faults

L A Loonatan % = B T T &
1= .rt;:n:ts of faults - Zones of protection and essential gualities of protection — Types of Protection
schemes - Power system Grounding and Methods of Grounding.

9

UNITII BASICS OF RELAYS : 9

Operating principles of relays —Universal torque equation - R-X diagram —Electromagnetic

Re\a‘y]s — Over current, Directional and non-directional, Distance, Differential, Negative sequence
and Under frequency Teiays. ' G :

UNIT Ill OVERVIEW OF EQUIPMENT PROTECTION 9
Current transformers and Potential transformers and their applications in protection schemes -
Protection of transformer, generator, motor, bus bars and transmission line.

UNITIV STATIC RELAYS AND NUMERICAL PROTECTION p g
Static relays — Phase, Amplitude Comparators — Synthesis of various relays using Static
comparators — Block diagram of Numerical relays — Over current  protection, transformer
differential protection, and distantce protection of transmission lines.

UNITV CIRCUIT BREAKERS 9
Physics of arcing phenomenon and arc interruption — DT and AT circuit breaking — re-sfriking
voltage and recovery voltage - rate of rise of recovery voltage - current chopping - interruption of
capacitive current - resistance switching - Types of circuit breakers — air blast, oil, SF6 and
vacuum circuit breakers — comparison of different circuit breakers — HVDC Breaker.

TOTAL : 45 PERIODS
COURSE OUTCOMES!:
Upon the successful completion of the course, students will have theability to:
CO1: Understand and select proper protective scheme and type of earthing.
CO2: Explain the operating principles of various relays.
CO3: Suggest suitable protective scheme for the protection of various power system
apparatus.
CO4: Analyze the importance of static relays and numerical relays in power system
protection.
CO5: Summarize the merits and demerits and application areas of various circuit breakers.
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502 POWER SYSTEM OPERATION AND CONTROL LTPC
£ g OBJECTIVES: 3003
. part knowledge on,

The significance of power system operation and control.

Real power— frequency interaction and design of power- frequency controller.

?ﬁ:d:f e;jfg\enr— volta‘gc_a interaction and the compensators for maintaining the voltage profile.
3 A% /‘\l raticn sched . a:.ng and economic operation of power system.
SC and its application for real time operation and control of power systems.

3
©

-
e ¢ o o o T

UNIT | INTRODUCTION 9
Power scenario in Indian grid — National and Regional load dispatching centres — Requirements of
good'power system — Necessity of voltage and frequency regulation — real power vs frequency and
reactive: pOWET VS voltage control foops - Systen foad variation, load curves — Load forecasting —
Computational methods in load forecasting — Load shedding and Islanding — deregulation - Basics of
electrical energy tariff.

UNIT Il REAL POWER FREQUENCY CONTROL 9
Basics of speed governing mechanisms and modelling — Speed regulation of two generators in
paratiet Load Frequency Corrtrot (LFC) of single area systern — Static arid dyrrarmic analysis — LFC of
two area system —Tie line modelling — Block diagram representation of two area system — Static and
dynamic analysis — Tie line with frequency bias control — State variable model — Integration of
economic dispatch control with LFC.

UNIT it REACTIVE POWER — VOLTAGE CONTROL 4 9
Generation and sbsorption of reactive power — Basics of reactive power control — Automatic Voltage:
Regulator (AVR) — Brushless AC excitation system — Block diagram representation of AVR loop
static and dynamic analysis — Stability compensation — Voltage drop in transmission line — Methods
of reactive power injection — Tap changing transformer, SVC and STATCOM for voltage control.

UNIT IV ECONOMIC OPERATION OF POWER SYSTEM 9
Statement of ecopemic dispatch problem — Input and output characteristics. ef thermal plant
incremental cost curve — Optimal operation of thermal units without and with transmission losses (no
derivation of transmission loss coefficients) — Lambda-iteration method - Base point and
participation factors method. Statement of Unit Commitment (UC) problem — Constraints on UC
problem — Solution of UC problem using priority list — Special aspects of short term and long-term
hydrothermal scheduling problems.

UNITV COMPUTER AIDED CONTROL OF POWER SYSTEM 9

Need of computer control of power system — Concept of energy control centers and functions - PMU
system monitoring, Data acquisition and controls — System hardware configurations — SCADA and
EMS functions — State estimation — Measurements and errors — Weighted least square estimation -
Various operating states - State transition diagram.

TOTAL: 45 PERIODS
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Consumabllltys

5.] Potentiomoeter m of § Nos. cach)
_ 9.| Step-down transformer X 2
£ | 10 Component data sheets 1 be provideg S 230V/12-0-12V
EE8811
PROJECT WORK LTPC
002010
OBJECTIVES:

*To devel ili ;
op the ability to solve a specific problem right from its identification and literature review

: e same. (o] t ain i i j

The students_ln a group of 3 to 4 works on a topic approved by the head of the department
under the guidance of a faculty member and prepares a comprehensive project report after
completing the work to the satisfaction of the supervisor. The progress of the project is
evaluated based on a minimum of three reviews. The review committee may be constituted by
the Head of the Department. A project report is required at the end of the semester. The project

work is evaluated based on oral presentation and the project report jointly by external and

internal examiners constituted by the Head of the Department.

TOTAL: 300 PERIODS
OUTCOMES: )

«On Completion of the project work students will be in a position to take up any challenging
practical problems and find solution by formulating proper methodology.

1C8651 ADVANCED CONTROL SYSTEM LTPC
2203
OBJECTIVES?
i. To provide knowledge on design state feedback control and state observer.

ii. To provide knowledge in phase plane analysis.

iii. To give basic knowledge in describing function analysis.

iv. To study the design of optimal controller.

v. To study the design of optimal estimator including Kalman Filter

UNITI STATE VARIABLE ANALYSIS 6+6
Introduction- concepts of state variables and state model-State model for linear continuous time
systems, Diagonalisation- solution of state equations- Concepts of controllability and observability.

UNIT I STATE VARIABLE DESIGN 646
Introduction to state model: Effect of state feedback - Pole placement design: Necessary and
sufficient condition for arbitrary poie piacement, State regulator design Design of state ooservers-
Separation principle- Design of servo systems: State feedback with integral control.
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