DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
SAPTHAGIRI COLLEGE OF ENGINEERING, BENGALURU,

A ‘-sinHA|a|"5“-’ " LESSON PLAN FOR THE ACADEMIC YEAR 2018-19 (EVEN SEM.)
T TariIon Temircen (Faculty)
Course CP;?)‘:IVE: OSLYSTEM OFERIHION-AND Course code 15EE81
Faculty Mr. ADHAMODARAN Semester & Section| 8" Sem. A Sec.
Core / Elective Contact Hours / week Total Hours|  Assessment Credits
Core L T P 50 CIE SEE 5

4 - % 20 80
Prateduisia Mathematics, Basic Electrical Engineering, Power Generation and Economics,
q Transmission and distribution, Power System Analysis - 1 & 2.

Course Objectives

1 To describe various levels of controls and the vulnerability of the power system and to explain
components, architecture and configuration of SCADA.

@ 2 To define unit commitment, explain various constraints in unit commitment and its solution
' methods.

3 | To explain issues of hydrothermal scheduling and solutions to hydrothermal problems.

4 To explain basic generator control loops, functions of Automatic Generator Control, speed |
governors and mathematical models of Automatic Load Frequency Control.

5 | Toexplain the Automatic Load Frequency Control in an interconnected power system.

6 | To describe voltage and reactive power control in an interconnected power system.

. To describe reliability and contmgency analysis, state estimation and its related issues in power

system.
RBT
Syllabus Level
MODULE 1
Introduction: Operating States of Power System, Objectives of Control, Key Concepts of | L1, L2,
@;ﬂ Reliable Operation, Preventive and Emergency Controls, Energy Management Centres. L4

Supervisory Control and Data acquisition (SCADA): Introduction to SCADA and its
Components, Standard SCADA Configurations, Users of Power Systems SCADA, Remote
Terminal Unit for Power System SCADA, Common Communication Channels for SCADA
in Power Systems, Challenges for Implementation of SCADA.

Unit Commitment: Introduction, Simple Enumeration, Constraints, Priority List Method,
Dynamic Programming Method for Unit Commitment. m

MODULE 2

Hydro-thermal Scheduling: Introduction, Scheduling Hydro Systems, Discrete Time | L2, L3,
Interval Method, Short Term Hydro Thermal Scheduling Using y - A Iterations, Short Term L4
Hydro Thermal Scheduling Using Penalty Factors.

Automatic Generation Control (AGC): Introducfion, Basic Generator Control Loops,
Commonly used Terms in AGC, Functions of AG Sdegj Gove/nar§' u
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Frequency Control, AGC Controller, and Proportional Integral Controller.

Automatic Generation Control in interconnected Power systems: Introduction, Tie—
Line Control with Primary Speed Control, Frequency Bias Tie - Line Control, State-Space
Models.m

MODULE 4

Automatic Generation Control in interconnected Power system (continued): State- L3
Space Model for Two-Area System, Tie-Line Oscillations, Related Issues in
Implementation of AGC.

Voltage and Reactive Power Control: Introduction, Production and Absorption of
Reactive Power, Methods of Voltage Control, Dependence of Voltage on Reactive Power ,
Sensitivity of Voltage to Changes in P And Q, Cost Saving, Methods of Voltage Control by
Reactive Power Injection, Voltage Control Using Transformers, Voltage Stability. m

| MODULE 5 |

Power System Reliability and Security: Introduction, Security Levels of System, L2, L3,
Reliability Cost, Adequacy Indices, Functions of System Security, Contingency Analysis, L4
Linear Sensitivity Factors, Contingency Selection and Ranking.

State estimation of Power Systems: Introduction, Linear Least Square Estimation, DC
State Estimator, Other Issues in State Estimation.m

MODULE 3
Automatic Generation Control (continued): Mathematical Model of Automatic Load L3

Text Book:

1. Dr. K. Uma Rao, “Power System Operation and Control”, Wiley, 1% Edition, 2012.
Reference Books:

1. Allen J Wood etal, “Power Generation Operation and Control", Wiley, 2nd Edition, 2003,
2 Kundur, “Power System Stability and Control”, McGraw Hill, 8" Reprint, 2009.

Course Outcomes (CO)

At the end of this course the students will

co1 Describe various levels of controls in power systems, the vulnerability of the system,
components, architecture and configuration of SCADA.

Cc02 | Solve Unit Commitment Problems.

.

o

||

CO3 | Explain the issues of hydrothermal scheduling and solutions to hydro thermal probléms.

CO4 Explain basic generator control loops, functions of Automatic Generation Control and speed
governors.

| & |

CO5 | Develop and analyse mathematical models of Automatic Load Frequency Control.
F)B Explain Automatic Generation Control in an interconnected power system.
C

07 | Explain voltage and reactive power control in an interconnected power system.

E)B Explain reliability, security, contingency analysis| state estimation and its issues in power
systems. _ ?E)

[P
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Introduction about the
g subject “Power  System IQ,”),JC
1o L0238 Operation and Control” and ,
syllabus.
MODULE - 1: Introduction,

2 |11-02-19| Operating _states of a power 7){9/\\5\
\

Wahg P

system, Objectives of power
system control.

Key Concepts of reliable )_’J} &wc%fts &ffw@&&
operation, Preventive  and \B‘Am s
emergency controls, Energy
management centres. T
At the end of this topic, students will be able to
: « Explain different operating states of a power system.
@‘ « Describe objectives of power system control and its key concepts.
« Explain preventive and emergency controls in a power system.
» Describe the Energy Management Centres and its major components.

3. |12-02-19

Supervisory Control and Data - ‘52?;% %‘3' -
2- isiti A): SUleiin Pata
4. |13-02-19 Acquisition (SCADA): | {0] s .
: Introduction to SCADA and its Lo CSCADA) 2FT840 -
various components. WBSCADA L Uy me !
A
Standard SCADA CovifontnTy of- SCAPA(Cntinded)
o 0310 configurations. "MZ\H dondped SCADA W\ﬂ—;‘ :WMEZ‘T*B
; Users of Power Systems : M GADA v !
6. 118-02-19| SCADA, Remote Terminal Unit \%\;,\H g X ' Pones|
| for Power System SCADA. 298li g SCADA
| Common Communication WW%'SCFM
_An.1q| Channels for SCADA in Power 9,\ Cormmummication N
& 1R Systems,  Challenges  for H‘ \q chhvmnel MSGAPA%M'&?, %@-«
_ implementation of SCADA. AW

At the end of this topic students will be able to
@’ / ¢ Describe the architecture of SCADA and its components.
+ Discuss the standard configurations of SCADA.
+ Explain the RTUs in SCADA and various common communication channels for SCADA.

Unit Commitment: Introduction, UWW“M' : o
8. |19-02-19|Simple  Enumeration  (Brute 7)\0\\0\ Sinplar BrumoradioBrito
Force Technique). Fekco MWV\\W
' f i ~ ~ T =7 f f _
g, |apscgeg| Sonstratataln Link _ ,,\\0\ IR o i Corwnk] Z1[ 2| (q - cLasfe?
Commitment.

ek . {%gﬂﬂﬁ-%% o
~ < ~ LA F,
; Priority List method: Algorithm W ').-.@6&04 2 q :
10.121-02-19) 1§ fiow chart with an example. 25\94\61 M .
Dynamic Programming (DP) WM
11. |25-02-19 method for Unit Commitment; %\A\q ——M KAAQW \

DP algorithm, Forward DP
approach - Flow chart.
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At the end of this topic students will be able to
o Explain Unit Commitment and its solution methods.
+ Describe various constraints in Unit Commitment problem,
« Discuss In detail the UCP solution methods; Priority List method and Dynamic Programming method. '

MODULE - 2 Hydro-thermal MOPULE— 2 \-ﬁgc&mm,.w(
5 e T

Scheduling: Introduction, 1 cﬂ\uﬁgﬂmg
_n.1q| Classification of hydro plants. )q){(( M"‘B’ W,@%?qu

12. 125-02-19 Scheduling Hydro Systems, ?/1 - A Of-

Algorithms for hydrothermal e &LWW““(
scheduling. £
Discrete Time Interval Method; PLs e e lerveld Vo=t
mathematical formulation of WW ] O’F'
objective function, Operational \ i \ N ¥
13. 126-02-19 constraints, Discretization, g%\} ljc’&fed&%

Dependent variables, Lagrange
function and Algorithm.

3

Problems on hydrothermal , \
14. |27-02-19| scheduling by discrete time 5 319
interval method.

Short-term hydrothermal

IR

_4q| Scheduling using y = ‘ \\
15, 128-02-19) yyerations; Algorithm and Flow Ak !
chart. \
16. |05-03-19| Numerical problems on it. 'n 3 )lq
Short-term hydrothermal \
17. |06-03-19| scheduling using penalty %\3 i
factors.
18. [07-03-19| Numerical problems on it. \7,\7;\\0\
At the end of this topic students will be able to
+ Identify scheduling of hydro systems. ; %b
¢ Perform hydrothermal scheduling using discrete time Interval method.
« Solve short-term hydrothermal scheduling using y - 4 iterations and penalty factors. @r
b |

)

Automatic Generation ‘ Aa ) ﬂnﬁbﬁm Fatir
Control (AGC): Introduction, f%b\ 9 Foratade &‘i@/kepwffy
Basic Generator Control Loops, QFW W it AN
Commonly used Terms in AGC. . A
. Adc
20. |18.03.19| Functions of AGC, Speed )8!—5\M m\gof 6 ;W

Governors; Introduction. ;
General governor operation; WW ?ﬁm
steam turbine governing E\ tals S

21. |18-03-19| system, conventional governor H 1 ) 4
and Electronic Hydraulic
governing system.

19. |14-03-19

Modes of Governor operation; (%]
22 |19-03-19 Isochronous operation and M'aﬁa,

Droop mode operation. )

Numerical problems on it. g
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Load sharing between units in Z{, lcl F‘M—@?Anvg v AG\C owu( Zi/@ﬁ” 12;2?}3 19
23. |20-03-19| parallel. Numerical problems on |- '35 =~ ¢ o (oA (R
: c(nmuts, (o . = .
i § zﬁzlmf‘/wﬁaﬁf -

At the end of this topic students will be able to
* Explain Automatic Generation Control and the basi

¢ generator control loops. zg[}]]qj; jo[?»h“[
-5

g

b 2k1g

2 * Analyse the ALFC for transient and dynamic respo
b » Explain the effect of Proportional Integral control on ALFC,

nses.

* Discuss the functions of AGC.
* Explain different governor operation modes.
* Perform load sharing between units in parallel. ) N ]
MODULE - 3 Automatic Module = A G Clamdiimad)
Generation Control \ﬁ mvedf ACFc
24. 121-03-19| (continued): Mathematical SB\D\' QQQ
model of ALFC; governor mode! W
and generator model. %DM : {
Load model and numerical \49\ toad. med ol anof Contholily
25. (25-03-19 . s =
4 problems on it. maodlo AL AL =C .
26. |25-03.19| COmPosite model of ALFC and \g corpegtovmedd ot ALFal
numerical problems on it. ‘T ey ol 1 Brlilong -
Turbine model and complete TWM m,cé{jﬂ
27. |26.03.19| ALFC model. Steady state _ m ALRC poedo]
‘ analysis. Problems on steady & Y ’
state analysis of ALFC. W@ et 2,
Transient and dynamic T‘zg,,«g@‘,st- % g% .
28. |27-03-19| responses. Numerical problems 4—\%\\0‘ | \ ) : % tﬂg
on it. wwOX&CQ«( S
Automatic Generation MW&I@W%—
29. (28-03-19| Controller and Proportional %) \\C] Q,N,q &%g
¢ Integral controller, Af 02+ ' @
i At the end of this topic students able to /
* Develop a complete mathematical model for Automatic Load Frequency Control (ALFC).

'

R A 2
AGC in Interconnected Power MCWW@"’V‘QGM d .
Systems: Introduction, Tie-line \ {awﬁﬁ— 15 Afzo T(_E,..Q(,.Q
a 30. |01-04-19| control ~ with primary speed %\4' H ,-JM > %‘ }éf@ sg
control (two-area system with (fro ' G‘ﬁ
] primary loop). X aﬂm
| Tie - line control for change of M—M&ﬁ%{ -
31. |01-04-19| load in area 1, area 2 and in Cf\Ar A 185-Lend] om0 1, @an.2 514
| both areas. Problems on it, > M‘M ] )
{ < < I
i Tie line bias control of two area F[(C«Mm Bl
19| System. Choice of bias factors \ . : “l
! 32.102-04-19 in tie line bias control and |0\‘\’ M . M o 4
| numerical problems on it. , M e renl) 59
|
! State space model of an \A‘;\ éﬁwace, 'G'Ti
33. 103-04-19 isolated power system. t\ \1 ) o MM@-@M/. :
Pole placement design of an Pele Wﬂ%ﬂf— v
34. |04-04-19| isolated  power  system. J 0 YL
Numerical problems on it, ] : Pn{nw A .

-~
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Optimal control design and AC i 0o I3 6 M(}‘? (G
35. 108-04-19| \merical problems on it. %H‘\ d fm&m oL h

At the end of this topic, students will be able to:
Explain the tie line control in interconnected ppwer system.
Describe tie-line bias control of two area systgm.
Develop a state space model of an isolated p
Design an optimal control for isolated power

er system and design it by pole placement technique.
stem.

36.

08-04-19

MODULE - 4 AGC in
Interconnected Power Systems
(continued): State space model
for a two area system. Numerical
problems on it.

J

37.

09-04-19

Tie-line oscillations and
numerical problems on it.
Related issues in AGC
implementation.

2L

At the end of this topic, students will be able to:

« Develop a state space model for a two area power system.
+ Describe tie-line oscillations in two area Interconnected power system.
o Discuss various issues in implementation of AGC in power system.

38.

10-04-19

Voltage and Reactive Power
Control: Introduction,
Production and Absorption of
Reactive Power.

%4@5@ poves

[t? el ! i) vy
Zgw‘%a@gom@@

Prods cf&c;\

39.

11-04-19

Methods of voltage control,
Dependence of voltage on
reactive  power.  Numerical
problems on it.

M

e

7 F Oﬁeﬁ%ﬁﬁ;;b t[ Cﬁ
(IR EWC

£

4

=

40.

18-04-18

injection of reactive power in an
interconnected system.
Numerical problems on it.

nl

e
DRl s ptaclit ot

41.

22-04-19

Sensitivity of voltage to
changes in P and Q. Numerical
problems on it.

2‘4\":\-‘7;,“ P
i on, £

42

22-04-19

Cost saving in injection of
reactive power. Methods of
voltage control by reactive
power injection; Shunt reactors,
Shunt capacitors.

43,

23-04-19

Methods of voltage control by'
reactive power injection
(continued);, Series capacitors.(
Synchronous condensers.
Voltage control and power factor
correction.

—

s

44,

24-04-19

Voltage control using
transformers; phase shifting
transformers. Numerical
problems on it.

|

\ 4kl

Chikkasandr
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Voltage stabllity; definition,

_04.10| mechanism causing voltage ’ tA
45. |26-04-19 instability, parameters to ZU H'

indicate voltage strength.

AW -
P-V curves and voltage p.VMwegM ‘ Af&
collapse, V-Q curves. Reactive Z’ ﬁhr,] V&, . w8 o3 .
46. |29-04-19| power required for specific < Y YA Py
receiving end voltage in long i . i?“ ; A"W‘L m.»j, P
lines. Numerical problems on it. 1 Al M ﬁ:ﬁ,f)/

/
N 284 a(preliffong v 4.
At the end of this topic, students will be able to: J

* Explain the production and absorption of reactive power in power system components.
* Compute the amount of injection of reactive power for voltage control in a node.

' * Describe the various methods of voltage control by reactive power injection and transformers.
% * Explain P-V curves and V-Q curves for voltage stability.

MODULE - § Power System
Reliability and  Security:

Introduction, Security levels of
81. 129:04-18 power system; functional zones
and hierarchical levels of
assessment.

Requirement for power system
adequacy assessment.

48. 130-04-19| Reliability cost. Adequacy
indices; Indices at HL1, HL2
and HL3.

Sl

i Functions of system security;
system monitoring, contingency

02-05-1g| @nalysis, Security Constrained 6‘51](1

Optimal Power Flow (SCOPF).
Factors affecting power system
security.

Contingency analysis — general
50. |06-05-19 procedure. Contingency

- analysis by linear sensitivity 7] 5“‘1
%”/ factors; DC Load flow.

Contingency analysis by

Generation-shift sensitivity
51. |06-05-19 factors; flow chart. Numerical
problems on it.

Contingency analysis by Line-
52, |07-05-19| outage distribution factors; flow
chart.

Contingency analysis by AC
power flow methods; flow chart.
53. |08-05-19| Contingency selection and
ranking; System Performance
Index (PI) for line power flows.

System PI for voltage analysis.
54. 109-05-19| 1P1Q method for contingency
selection; flow chart.

FPage 7 of 10
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At the end of this topic, students will be able to:
« Explain different security levels of a power system.
« Describe the major functions of system security.
« Discuss the contingency analysis by DC load flow methods such as, linear sensitivity factors,
generation-shift sensltivity factors and line-outage distribution factors and AC power flow methods.
« Explain the contingency selection methods and

State estimation of Power
Systems: Introduction;

55, |13-05-19) (1 athematical problem

formulation of state estimation. i Q\ <\\

Lo

Linear least-squares estimation;

Formulation, determination of
56. 113-05-19| ate estimate and
observability.

DC state estimator; state . -
57. |14-05-19| variables in DC power flow,
Measurement model

Numerical problems in

measurement model. Phase-
58. 1150519 gpig estimation, parameter
estimation.

At the end of this topic, students will be able to:

Formulate mathematical problem of state estimation,

¢ Describe the linear least-square estimation method.

« Discuss tHe DC state estimator with measurement model.
¢ Explain the issues in state estimation.

-
>
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PROGRAMME OUTCOMES (PO)

Graduation students of Bachelor of Electrical and Electronics Engineering program at
Sapthagiri College of Engineering will attain the following program outcomes in the field
of Electrical and Electronics Engineering.

AN

PROGRAM OUTCOMES
Engineering knowledge: Apply the knowledge of mathematics, science, engineering

PO1 fundamentals, and an engineering specialization to the solution of complex engineering
problems.
—_— Problem analysis: Identify, formulate, research literature, and analyze complex

engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences. ]

Design/development of solutions: Design solutions for complex engineering problems
po3 |and design system components or processes that meet the specified needs with

appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
PO4 | research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modelling to complex
engineering activities with an understanding of the limitations.

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
PO6 | gssess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional engineering

solutions in societal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development.

PO7

pog | Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and noms of the engineering practice. '

pog | Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
PO10 | engineering community and with society at large, such as, being able to comprehend and

write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the

PO11 | engineering and management principles and apply these to one's own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.
P01I2 Life-long learning: Recognize the need for, apnd have the preparation and ability to

engage in independent and life-long Iearnir{di the broadest context of technological
change. .‘ /
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PROGRAMME SPECIFIC OUTCOMES (PSO)

Graduation students of Bachelor of Electrical and Electronics Engineering program at
Sapthagiri College of Engineering will attain the following program specific outcomes in
the field of Electrical and Electronics Engineering at the time of graduation.

PROGRAM SPECIFIC OUTCOMES J

The application of fundamental knowledge to identify, formulate and investigate various
PSO1 | real time problems of Electrical Machines, Power Electronics, Control System, High
Voltage Engineering, Power System and Micro controller.

The application of recent techniques along with modern software tools (like MATLAB,
PSO2 | AUTOCAD-Electrical, Mi Power, etc) for designing, simulating and analyzing electrical
systems as well as electronic system to engage in lifelong learning.

|
|
The utilization of knowledge regarding project management techniques and sustainable \

PS03 | technologies for developing projects in various applications like Renewable energy.1l @

Power system, High voltage Engineering, Industrial Drives and Micro controller.

CO-PO Mapping:

Mapping of Course outcomes, Program Objectives and Program specific outcomes
.y ~Note: 1=Slight 2=Moderate 3= Strong
Course Program Outcomes PSOs |
Outcomes| po1 | PO2 | PO3 | PO4 | PO5 | POS | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1 Psoz'Psos
cot |alalag]lo|d|os|elo|afj—m]|—]3]2 1 2
co2 | 313 |3 |—=|2|~—|—|=]=|=|—~]|3]2 _M‘ >
663 | 8 | 3 | @ o] 8 | — = o o | == || 3] 2 \ > |
CO4 3 | 2 4 men | oo | fosm | oo | o o | = e | B 2 | 2 | €
CO5 3 3 3 | e | 1 | | = | || | — | 3 8 | sl 2 l
cos | 3 |3 l3|—|2|—|—|—|—~|—|—|3|2|——]2
co7 3| 3|3 ||| |—=|—~|=|—|—|3]38|—]|3
cos 3 3 < T (U N [ [ p— P S 3 || 3
Average | 3 | 2.9 |2.75| == | 1.4 | -oom | mmee | meem | eem | e | 3 [2.25| ---- |2.25
; , . P
WW___ ‘ ) E = :i.-r" ‘_-’___',_,....
Signatireof faculty " _/,,/Pﬁﬁm o
== : e g £ T inagdl
SaDthaGm GQ‘JF;-‘ ! '-‘._:'.,:J“rf.h'm Rﬁﬂﬁ

o aaie Ghikkasendraebite T
naineerings: o Eangﬁ‘-u?}x‘»g‘(‘")""""’f

Chikkasandra iita Road,
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DEPARTMENT OF CIVIL ENGINEERING
SAPTHAGIRI COLLEGE OF ENGINEERING

SAPTHAGIM LESSON PLAN FOR THE ACADEMIC YEAR: ODD 2018-19
Sletiag Tty (For students)

Course ELEMETITS OF CIVIL ENGINEERING AND Course code 18 CIV 24

MECHANICS
Faculty GEETHATS Semester 1 EC(G Section)
Core/Elective Contict Hours /week Total Hours Assessment Credits
L T P CIE SEE
Core 4 3
4 2 1 " y 40 60

Course Objectives

1 | To make students tc understand about the scope of different fields of Civil Engineering. the
role of Civil Enginecrs in the Infrastructural development, effect of infrastructural facilities on
socio-economic deve lopment of a country.

2 To understand about basic idealizations of mechanics, definition of force, various types of

forces, laws on forci:s, Moment of a force, resultant of a force and concept of resolution and
composition of a forve

3 | To analyze Free bod / diagrams, Lami’s theorem, Equations of Equilibrium, equilibrium of
concurrent and non concurrent coplanar force systems, friction and types, laws on friction. To
solve the various prcblems on wedge, ladder friction.

4 | To gain the basic knowledge types of beams, supports, support reactions, types of loads,
trusses analyzing the various loads on trusses based on method of joints and sections.

5 | To find the Centroid of the simple and build-up sections, the moment of inertia of the simple
and composite sectic ns

6 | To apply the concep s of kinetics and kinematics, to understand about curvilinear and
rectilinear motion and to analyze the various problems based on these.

Syllabus

MODULE 1 RBT Level

Introduction to Civil Egineering: Scope of different fields of Civil Engineering; | L1,L2,L3,
Surveying, Building Mat:rials, Construction Technology, Geotechnical Engineering,
Structural Engineering, Hydraulics, Water Resources & Irrigation Engineering,
Transportation Engineering and Environmental Engineering. Role of Civil Engineers in
the Infrastructural develoment, effect of infrastructural facilities on social economic
development of a country. (02 hours)
Introduction to Engine:ring Mechanics: Basic concepts of idealization- Particle,
Continuum and Rigid Bcdy; Force; Systems of Forces; Basic Principles — Physical
Independence of forces, Superposition, Transmissibility, Newton’s Laws of Motion,
Resolution and Composition of forces, Law of parallelogram of forces, Polygonal law,
Resultant of Concurrent coplanar force systems, Coplanar Non Concurrent Force
System: Moment of a Foices, couple, Varignon’s theorem, Resultant of Coplanar non-
concurrent force system. (06 hours)

MODULE 2

Equilibrium of Forces: Free body diagrams, Lami’s theorem, Equations of | LIL2,L3,
Equilibrium, equilibrium of concurrent and non concurrent coplanar force systems.

_ (4 hours)
Friction: Types of fricticn, Laws of dry Friction, ¥imiting friction, Concept of Static
and Dynamic Friction; N imerical problems on motion 0f single and connected bodies
on planes, wedge friction, ladder friction, rope and Pull& Systems i, (4 hours) |

wnnr.:z“zx.- UGS
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MODULE 3

Support Reactions: Types of Loads and Supports, statically determinate and
indeterminate beams, Support Reaction in beams, Numerical problems on support
reactions for statically ceterminate beams (Point load, uniformly distributed &
uniformly varying loads an 1 Moments) (3 hours)
Analysis of Simple trusses: Types of trusses, Analysis of statically determinate trusses
using method of joints and method of sections. (5 hours)

L1,L2,L3

MODULE 4

Centroid: Centroid of simp e figures from first principle, Centroid of composite/built-up
sections;

Moment of Inertia: Introduction, second moment of area of plane sections from first
principles, Parallel axes and perpendicular axes Theorems, Radius of gyration, Moment
of inertia of composite arca and built-up sections. Concept of Product of Inertia(No
Problems) (8 hours)

L1,L2,L3

MODULE 5

Kinematies: Definitions, Displacement, Average velocity, Instantaneous velocity,
Speed, Acceleration, Aver:ge acceleration, Variable acceleration, Acceleration due to
gravity, Newton’s Laws of Motion. Rectilinear Motion-Numerical problems.
Curvilinear Motion-Super elevation, Projectile Motion, Relative motion, Numerical

L1,L2,L3

problems. Motion under grevity, Numerical problems, (6 hours)
Kinetics: D’ Alembert’s principle and its applications in plane motion and connected
bodies including pulleys (2 hours)
Text Books:

1. R. C. Hibbler, Engineerir g Mechanics: Principles of Statics and Dynamics, Pearson Press.

2. Bansal R.K., A Text Boo < of Engineering Mechanics, Laxmi Publications
Reference Books:

1. Andy Ruina and Rudra Piatap , Introduction to Statics and Dynamics, Oxford University Press

2. Reddy Vijaykumar K. and K. Suresh Kumar, Singer’s Engineering Mechanics

3. F. P. Beer and E. R. John;iton, Mechanics for Engineers, Statics and Dynamics, McGraw Hill

4. Irving H. Shames, Engineering Mechanics, Prentice Hall.

Course outcomes
At the end of this course the students will be

COl Able to mention the applications of various fields of Civil Engineering.
CO2 Able to compute the resultant of given force system subjected to various loads.
CO3 Able to compreh :nd the action of Forces, Moments and other loads on systems of

rigid bodies and :ompute the reactive forces that develop as a result of the
external loads.

CO4 Able to locate th:: Centroid and compute the Moment of Inertia of regular and
built-up sections

COs Able to express tae relationship between the nigtions of bodies and analyze the
bodies in motion ‘/‘17 /

CO6 Able to apply the concepts of kinetics and | 'n%:“igsgio understand about
curvilinear and rcctilinear motion and to andlyZe-the various problems based on
these. o nthaniti College o1 N ineerlin

Soptes g

= -

P Hesaracnata

Chikkasanard, Be=r’ - e
gangalore- 90U L




SAPTHAGIHI

Colleye ol Enginearing
Crealing Tamortaw

DEPARTMENT OF CIVIL ENGINEERING

SAPTHAGIRI COLLEGE OF ENGINEERING
L1iSSON PLAN FOR THE ACADEMIC YEAR: ODD 2018-19
(For students)

Lesson plan

Period Date Topic Planned Actual Topic Covered Remarks
Date
1 2/03/2019 Il\':’[od‘ule-ll l;ltroducfti(fi).r;‘f tof lfiVillv L@b)_‘j ":t_'@ odwctom A0
ngineerir g: Scope of difterent helds 0 . - Sco eg
Civil Eng neering; Surveying, Building CVe Lg@ﬁ% ' E
Materials, Construction ~ Technology, (BW cLﬂC)n ) Cit L
Geotechnical ~ Engineering, ~ Structural
Engineerin 3, Hydraulics, Water Resources ﬁq L0 fﬂ-a .
& lrrigatio’1 Engineering U
2 5/03/2019 Transporta ion Engineering and o
c\e C Vil fi—"ﬂ%
L\.‘ Environmental Engineering. Role of Civil 615)3 /Q
Engineers  in  the  Infrastructural Cﬁ\)ec’c ) mkdifcma‘““"
development, effect of infrastructural
facilities 01 social economic development C;\@\J Q&O
of a country
3 7/03/2019 Introduction to Engineering Mechanics: (:—%O);"}C, T Aoe bR o i
Basic con:epts of idealization- Particle, ;}[5]5 | e
Continuun  and Rigid Body; Force; THory (&, y &.em ;
Systems «f Forces; Basic Principles — g?oq’tt’-»? . L oxi '
Physical ~ Independence  of  forces, .
Superposition, Transmissibility P hanc. r]’)\ ep
4 11/03/2019 | Newton’s Laws of Motion, Resolution and k) N e wfoay (aus ¢ |BA¥aC fao
Composition  of  forces, Law  of 00 Q,Q an
parallelog am of forces ) ’3 \lﬁ m 2 ‘)PGY(E.'«! P L
5 12/03/2019 Polygonal law, Resultant of Concurrent :
- _ )2 ]33'" ‘/- QJ){-W' o
coplanar force systems, Coplanar Non ~ i a)\
Concurrert Force System: Moment of a OGN CRTE erd O'f _
"L Forces, ccuple, 6T 5;(51%3 mum
6 14/03/2019 | Varignon's  theorem,  Resultant  of )3} 3| |4 A;;uﬁ;ﬂc,j Tor ey
Coplanar 10on-concurrent force system. N sSF Cnaant S (-me o)
7 18/03/2019 | Problems on Above 1218019 pyobare
8 19/03/2019 | Problems on Above [a) 3] ]O\ 7 wyvo hlems

At the end of this topic students will be able mention the applicatlons "of various fields of Civil Engineering and Understand
action of forces, moments and other loads on systems of rigid bodies

9 21/03/2019 Module-2 Equilibrium of forces: Free §1 \9)\\ 3 :'C(_luﬂ bridamy &ﬂcﬁ
body diagrams, Lami’s theorem, < F 8D, & ag é g
Equatio1s of Equilibrium, Pcnuu}.om fedu? £ \ibtiom
10 25/03/2019 Equilibiium of concurrent and non ‘
’ C(?ITCL]I‘I' :nt coplanar force systems. &5\8\ \3 p ‘Db\e ¢
11 | 26/03/2019 | Problens on Above 613119 proble g
12 | 28/03/2019 | Problen:s on Above oo | oohlenr | achnt (ol el
13 1/04/2019 Friction: Types of friction, Laws of dry ¢ /7] =~ )
Frictior, Limiting friction, Concept of‘ \ \6 Wmﬂ)ﬁb?t&
Static a1d Dynamic Friction Dob ey
14 2/04/2019 Numerical problems on motion of smgle J ’
and comected bodies on planes, 1Wedge
friction  ladder frigjgmtropglandPiliey | -
system:. Chikkasanara, nejal e |
Bangaloi®=« ot
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15 | ®04/2019 Problems ¢n Above 21A19 | Psoble m
At tthe end i/t?‘:l?'mg : Pmb_lem.s il LC/( ‘r"ILP 1 = : ‘Jr‘tj?b.\ef'm :
is topic students will be able to able to analyze the forces during eq‘ﬁihbrlum of a body and various forces
during friction.
17 9/04/2019 Module-3 Support Reactions: Types of “\H“ ‘j gaﬂ)m& (e ?dfﬂ
Loads ¢nd Supports, statically ey (o oLDQ-J g,
determinatt and indeterminate beams, kj? (&
Support Reaction in beams E)W UWD‘-'B
18 11/04/2019 Numerical sroblems on support reactions lo? \H\ 13 oble oy ory
for statically determinate beams (Point
load, unifo'mly distributed & uniformly Reamt vPL
varying loais and Moments) UVL o4 Nt [Dﬁu‘b =
19 | 18/04/2019 | Problems 01 Above W11 9] Pochle mg clec+70v)
|20 | 22/0412019 | Problems 01 Above Oal\\ St *pmblw
21 23/04/2019 Analysis of Simple Trusses: Types of T_ ‘ ?-ﬁ) e oL
trusses, An: lysis of statically determinate (95\0['” ‘ 3 m?moch_
trusses usinz method of joints Nt
22| 2500472019 | Analysis of statically determinate trusses Qa1 9 ihocg\em on fhcdhed T Sectiony
using methcd of sections ' f
23 | 29/04/2019 | Problems oi1 Above 201\ 9 rpm}g\e;m\ ~
24 30/04/2019 Problems o1 Above I\5) \O\ )Q‘Db\em‘)\
At the end of this topic students will be able to analyze various loads on beams and to a]n'llyzg the trusses.
25 2/05/2019 Module-4 Centroid: Centroid of simple \b\ \&y Cenwsiol € Hva clony
figures fron first principle ~— | Alpy@ Vo, oLy
26 6/05/2019 Centroid of composite/built-up sections; 6 ) 5“ (_:3 (_'EWB\’OTCQ ? foble ny
27 7/05/2019 Problems or Above :F‘5\ ‘ 3 q).mb\ ey
28 9/05/2019 Problems or Above 5 \ 5 | 19y }‘P‘{Ob\ﬁﬂ\:‘i Y
29 13/05/2019 Moment of: Inertia: Introduction, second 1 3\5\.‘ 3 mj/:\ niradla gl ror)
moment of area of plane sections from : _
first princ ples, Parallel axes and QQCMMQ'QC,? Al
perpendiculir axes Theorems, Radius of c:t xeh Hroereny
gyration
30 14/05/2019 lI:/I(_)Imeut of:pertia of composite area an;i ]H\ 5“3 mT d ompnps: e o |
11it- > !
]nlel.[.i.:p sections. Concept of Product o ngl Llfﬁit?;mdgg
31 [ 20/052019 | Problems or Above Sols]1 9 Pio Hers
32 21/05/2019 Problems on Above ) ‘5‘\]3 ?ch\en’\:i
At the end of this topic students will be able to locate the Centroid of the various sections and Compute moment of inertia of
the composite sections .
33 23/05/2019 Module-5  Kinematics:  Definitions, <} }’/-.* Jl@_md} e
Displacemer t, Average velocity, |0 _/ '
Instantaneot s velocity, Speed, : Lo biony
Acceleration, Average acceleration, \
Variable acieleration, Acgeleration due | * ncipal
to gravity, Nz2wton’s Laws%#ﬂl‘d@ 35111 Coli {
Chikkasand}

Jhatt
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34 27/05/2019 Recti']i.near Moti'on*NumericaI problems. &’7‘6\ 1<) @d’f lisnece ahol e el mb bleny
Curvilinear Motion- Cum i linoms Mo tior)
35 28/05/2019 Problems ¢n Above &9 l5] {ﬁ \?{0 b\&ﬂf‘i
36 30/05/2019 ;u[])m: elev: ti.on, Projectile Motion, gb\ 5| 19 gu ei‘ odovedds 0 '2{ 1]3T0 ble ma
clativem \on “?""3'3 ckile mo Hiom .
37 | 3/06/2019 | Problems o1 Above 26019 | Problems on Retadive motica)
38 4/06/2019 Relative motion, Numerical problems. ‘
Motion uncer gravity, Numerical A‘é H j %) job lepuon Mekiem u neuy
problems, O Dk
39 6/06/2019 Kinetics: [’ Alembert’s principle and its i g’ﬂ I ' . o)
~ application.. in plane motion and 6 \é\ :j U@ H‘ b“t < {P?h'b’)(‘_rd) €
' connected t odies including pulleys Cmf? V' etk ronLR
40 13/06/2019 Problems 01 Above \ g‘g\ lﬁ Pfob\? e
1 2019 | Probl Ab : ’
4 17/06/. roblems o1 Above \:ﬁ’e\lﬂ VTD b\’ﬁm‘—" '
At the end of this topic students will >e able express the relationship between the motion bodies and analyze the bodies in
motion.
/_\

L
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PROGRAMME OUTCOMES

Program outcomes are nariower statements that describe what students are expected to know and
be able to do by the tim: of graduation. These relate to the skills, knowledge and behavior.
Graduation students of Bachelor of Mechanical Engineering program at Sapthagiri College of
Engineering will attain the ollowing program outcomes in the field of mechanical engineering.

PROGRAM OUTCOME

POLl.

Engineering kncwledge: Apply the knowledge of mathematics, science, engineering
fundamentals, anc an engineering specialization to the solution of complex engineering
problems.

PO2.

Problem analysis Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural
sciences, and engii eering sciences.

PO3.

Design/developmint of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

PO4.

Conduct investig:itions of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of
the information to srovide valid conclusions.

POS.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modelling to complex engineering activities
with an understanding of the limitations.

POe.

The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, sa‘ety, legal and cultural issues and the consequent responsibilities relevant to
the professional en 3ineering practice.

PO7.

Environment anc sustainability: Understand the impact of the professional engineering
solutions in societe | and environmental contexts, and demonstrate the knowledge of, and need
for sustainable dev :lopment.

POS.

Ethics: Apply eth cal principles and commit to professional ethics and responsibilities and
norms of the enginering practice.

PO9.

Individual and te:m work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.

PO10.

Communication: Communicate effectively on complex engineering activities with the
engineering commiinity and with society at large, such as, being able to comprehend and write
effective reports ard design documentation, make effective presentations, and give and receive
clear instructions.

PO11.

engineering and management principles and appy thesg to one’s own work, as a member and

2N
Project munagen ent and finance: Demonstrate] knowledge and understanding of the
leader in a tcam, to manage projects and in multidiscip Mviromnents.

PO12.

Life-long learning: Recognize the need for, and hake the preparatiomand ability to engage in

mdependem_and litz-long Iearn1%%51&%?,;}3.({)@‘;1%??@'@&”oftt_%cifgggg‘lipglcal change.

chikka Gy
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PROGRAMME SPECIFIC OUTCOMES

The graduates of Civil Engineering program of Sapthagiri College of Engineering should
be able to attain the fol owing at the time of graduation.

-

PROGRAM SPECIFIC OUTCOMES
Expertise in ['esign and technical areas of Civil Engineering such as Design of RCC
Structures, De'sign of Steel Structures, Design of Composite Structures Materials and
pre-stressed concrete structures with a focus on research and innovation.

PSO1

PSO2 | Ability of prob em solving by adopting analytical, numerical and experimental skills with

awareness of societal impact.

“~N PSO3 | To apply the mowledge of environmental studies such as water supply engineering,

sanitary and sewage engineering, industrial waste water engineering and to know the
impact of envi onmental issues.

PSO4 | 1o comprehexd and apply the ideas of Construction the executives, quality and

authority.

CO-PO Mapping

Mapping of Cou rse outcomes, Program Objectives and Program Specific outcomes
Note: 1 =Slight 2= Moderate 3 = Strong

Course Program Outcomes Program Specific Objectives | Total

outcome

s POl | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | PO9 | POIO | POII | POI2 | PSOI | PSO2 | PSO3 | PSO4

CO-1 2 |2 1 2 3 2 1 i3
~| CO-2 3 3 | 2 2 3 2 16

CO-3 3 3 1 2 2 3 2 16

CO-4 3 3 1 2 2 3 2 16

CO-5 3 [ 2 2 3 3 2 15|

Average | 2.8 | 2.6 | 0.6 1.8 0.4 25 | 28 1.8 15.3

‘JK L
HOD

HOD, Dept. of CiviI_Engg.
5.C.E, Bangalore~-560 057

/
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SRT AGIRI LESSON PLAN FOR THE ACADEMIC YEAR: 2018-19 EVEN SEM
S T (Faculty) §
Course CONTROL SYSTEMS Course code 17EC43
Faculty Varshini K Semester 4 A
Core/Elective Contact Hours /week Total Hours Assessment Credits
L T P CIE SEE
4
Core S 1 - 50 0 0
Prerequisite 1. Laplace Transforms
2. Basics of Network Analysis

COURSE OBJECTIVES

1 To develop a mathematical model for electrical and mechanical systems by understanding the

basic features, configurations and applications of control systems

2 To derive the transfer function for a given control system

3 To determine the time response of first and second order systems from the transfer function

4 | Toanalyze the stability of a system from the transfer function by various techniques

5 | To develop a control system model in continuous and discrete time using state variable

techniques

SYLLABUS

MODULE 1

RBT Level

Introduction to Control Systems: Types of Control Systems, Effect of Feedback
Systems, Differential equation of Physical Systems — Mechanical Systems, Electrical
Systems, Analogous Systems. Block diagrams and signal flow graphs: Transfer
functions, Block diagram algebra and Signal Flow graphs

L1, L2, L3

MODULE 2

Time Response of feedback control systems: Standard test signals, Unit step response
of First and Second order Systems. Time response specifications, Time response
specifications of second order systems, steady state errors and error constants.
Introduction to PI, PD and PID Controllers (excluding design)

L1, L2, L3

MODULE 3

Stability analysis: Concepts of stability, Necessary conditions for Stability, Routh
stability criterion, Relative stability analysis: more on the Routh stability criterion,
Introduction to Root-Locus Techniques, The root locus concepts, Construction of root
loci

L1, L2, L3

MODULE 4

Correlation between time and frequency response, Bode Plots, Experimental
determination of transfer function. Introduction to Polar Plots, (Inverse Polar Plots
excluded) Mathematical preliminaries, Nyquist Stability criterion, (Systems with

L1,L2,L3

Prircit
..ﬂ ar bl T )
oagbl‘.?f?gn.ii.a!!age of Engineering
,nxxasandra,Hesaragh&ﬂa Road .
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transportation lag excluded) Introduction to lead, lag and lead-lag compensating
networks (excluding design)

MODULE 5

Introduction to Digital Control System: Introduction, Spectrum Analysis of Sampling | L1,L2,L3
process, Signal reconstruction, Difference equations. Introduction to State variable
analysis: Introduction, Concept of State, State variables & State model, State model for
Linear Continuous & Discrete time systems, Diagonalization

Text Book:

1. J. Nagarath and M. Gopal, — Control Systems Engineeringl, New Age International (P) Limited,
Publishers, Fifth edition-2005, ISBN: 81-224-2008-7

Reference Books:

I. Modern Control Engineering, K. Ogata, Pearson Education Asia/PHI, 4th Edition, 2002. ISBN 978-81-
203-4010-7

2. Automatic Control Systems, Benjamin C. Kuo, John Wiley India Pvt. Ltd., 8th Edition, 2008

3. Feedback and Control System, Joseph J Distefano I1I et al., Schaum‘s Outlines, TMH. 2nd Edition 2007

COURSE OUTCOMES ]

At the end of this course the students will be able to:

COl1 Develop the mathematical model of mechanical and electrical systems and derive
transfer function for a given control system using block diagram reduction
techniques and signal flow graph method

CO2 Determine the time domain specifications for first and second order systems

CO3 Analyze the stability of a system in the time domain using Routh-Hurwitz
criterion and Root-locus technique

CO4 Analyze the stability of a system in the frequency domain using Nyquist and bode
plots

COs Develop a control system model in continuous and discrete time using state

variable techniques

P Frincipal

Santhanmir;

~aPinagiri College of
. L]

~ En i .
Chikkasandra, Hes gineering
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LESSON PLAN

Period * Planned Topic Planned Actual Topic covered Remarks
Date Date
1 2/2/2019 Types of Control Systems,

| QLJP“ Confral S

Effect of Feedback 22 G{ [
Systems Eﬁﬂj @ﬁ Feedback !’79&«4
2 5/2/2019 | Differential equation of ,@:W Wm G]ﬂ

Physical Systems 5’.1}]’1 o

p -—
Mechanical Systems I f"i SXM
Leak Sueliug

3 6/2/2019 Differential equation of @W ¥

Physical Systems Electrical G’o{!l‘i el O _

Systems

4 7@/2019 Analogous Systems A Magw JﬂﬂyﬁJu Lok

5 [92/2019 Transfer functions 2
?/R)m 7”% -(u.AOaWw

6 12/2/2019 | Transfer functions °
9 /)9 qkwﬁ%, -6(-4_1\06«&»\&
7 13722019 | Block diagram algebra l-’:f’dfﬂ BLDCJ{ &U: 194 %

8 14722019 | Block diagram algebra N
21t Block Atasenc

#[2hg .;SW 6&9«3 Wﬁg
10 119212019 | Signal Flow graphs P /dh‘) gzw &% W iwkong;@x

At the end of this module, students will be able to develop the mathematical model of mechanical and
electrical systems and derive transfer function for a given control system using block diagram reduction
techniques and signal flow graph method

11 1207212019 [ Standard test signals glsly| & Cadasd [t -
Utenale [fiom !?;o&/r
12 21/2/2019 | Unit step response of First pﬂs[m (/()\lfy gﬁf %L?ggmﬂg ﬁi{) 5/5/} 9

order Systems

B foul  wdot Gglacs | g)ifis— 1o
/A { . Tl Clage

g
%?

9 16/2/2019 | Signal Flow graphs

} 1312/ 19 U
16 2.]14

LI r N
i

Ve f

lege of Engineering

Chikkasandra, Hesaraghatta Road,
Bangalore- 560 057
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23/2/2019 | Unit step response of 16)3(19 M L«Cﬂf hufm 9% ook S €S
Second order Systems M

14 26/2/2019 | Unit step response of M]bh 7 % = ’7
Second order Systems Sg
| tord @do u»@m ;

15 | 27/2/2019 | Time response ,d_l,“‘} 1) 314 - bore
specifications CAat ,6) $%8

16 28/2/2019 | Time response 191314 :,/ NEERs -
specifications of second }l/fﬂdﬁ ’ Zn &6 W W&ﬂ

order systems

€l

17 2/3/2019 Time response
specifications of second
order systems

18 5/3/2019 steady state errors and

error constants

19 6/3/2019 steady state errors and

error constants

20 [732019 [Tniroduction to PL PDand | 9g]3]19 | &, food B o 2o pr, Lovk Lp
PID Controllers Pp w PLD Cbﬂm&d (,Qa,u,

At the end of this module, students will be able to determine the time domain specifications for first and
second order systems

21 9/3/2019 Concepts  of  stability, 02_7,{3,“1 COf\u]&& gé JIEIE .u){jllq -
Necessary conditions for MLW\’J Concle. Klp class
dune

Stability .6,% 0 %‘L’Q‘j
R taents

22 14/3/2019 | Routh stability criterion 5“_?“7 M g;ﬂ‘(),wj&j

23 16/3/2019 | Routh stability criterion LHCPL'% W g
Q Q

\ RV STV -

b ' &

I'm ) 2 '
~rincipal

:
I

mn 1
i vOiiege o
.".i}j;-"_jrh)lr, ‘{
B
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19/3/2019

Relative stability analysis ﬂ? 19

Lok erdie

25 | 20/3/2019 | Introduction to Root-Locus dt}h‘} 9)««&0@%‘4 Ly Lot
Techniques, The root locus W, E—OCUJ &W% Wﬂ
concepts fﬁ\:. 91»05-& f,o% Cloasg B
Conepla
26 21/3/2019 | Construction of root loci q[lfhg CJWMCL@C&M (9%
ok Loct
27| 2332019 | Construction of root loci | 109 CoraZioien cS}E
| bl Lpes
28 | 26/3/2019 | Construction of root locj ”/QI” Wc@aﬂ (96
hopt  Loct
29 | 27/3/2019 | Construction of root loci ”,[P,” M&E@‘m@g Lok Maﬂ&
ot Lo haxs
30 28/3/2019

Construction of root loci 11§19

cmm% Look (ld
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At the end of this module, students will be abl
Routh-Hurwitz criterion and Root-locus technique

e to analyze stability of a system in the time domain using

o

31 | 2/4/2019 Introduction ! 5[!”] 9 mmw
32 3/4/2019 Spectrum Analysis of MI‘I”H Qf%&-q.u«\ Mjﬂu
Sampling process a_m(ﬂ& 'U
33 4/4/2019 Signal reconstruction b IMH MCG‘WEKM@M ‘-’OCE 3
W Aasn
34 | 9/4/2019 Difference equations ,25]1;,”5 p@&%@w QQL Lkap-i&vu’
35 [ 10/42019 i ' :
Difference equations 2 MM") ‘Q\%ﬁw@p ei Wmcaw?
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function iluu,‘,’@ )[u_,\ cfwn

47 7/5/2019 Introduction to Polar Plots, IOld”

Mathematical preliminaries W / W&ﬂ QOQ%

48 | 8/5/2019 Nyquist Stability criterion “Hdl‘;) W f%ﬂ
49 19/512019 | Nyquist Stability criterion 1<) ADW S‘fnlﬂluﬂy

50 [ 14/52019 | Introduction to lead, lag \d(ﬁ‘ﬁ m&ud@ﬁm 4, Led Lovk.

A
and lead-lag ¢ nsati Q 2 5 ig
e g compensating } __— M/{Rp\
networks I~ ) 4;&;2)’ e g (
\

At the end of this module, students will be able to analyze the stability of a system in the frequency domai
using Nyquist and bode plots
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PROGRAMME OUTCOMES

Program outcomes are narrower statements that describe what students are expected to know and

“be able to do by the time of graduation. These relate to the skills, knowledge and behavior.
Graduation students of Bachelor of Electronics & Communication Engineering program at
Sapthagiri College of Engineering will attain the following program outcomes in the field of
Electrical & Communication Engineering.

[ PROGRAM OUTCOMES ]
PO1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals and an engineering specialization to the solution of complex engineering
problems,
PO2 Problem analysis: Identify, formulate, research literature and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural

L sciences and engineering sciences.

PO3 Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety and the cultural, societal and environmental
considerations.

PO4 Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data and synthesis of
the information to provide valid conclusions.

engineering and IT tools including prediction and modelling to complex engineering activities

PO5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
with an understanding of the limitations.

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
the professional engineering practice.

PO6 The engineer and society: Apply reasoning informed by the contextual knowledge to assj

PO7 Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

POS Ethies: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

- PO9 Individual and team work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.
PO10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

PO11 Project management and finance: Demonstrate knowledge and -understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

PO12 | Life-long learning: Recognize the need for and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.
4
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PROGRAMME SPECIFIC OUTCOM ES

PROGRAM SPECIFIC OUTCOMES
Specify, design, build and test analog, digital and embedded systems for signal

processing

Understand and architect wired and wireless analog and digital communication systems
as per specifications and determine their performance

Mapping of Course outcomes, Program Objectives and Program specific outcomes
Note: 1=Slight 2= Moderate 3= Strong
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