GOVERNMENT CO-ED POLYTECHNIC,JAGDALPUR
BASTAR(C.G)

DEPARTMENT OF ELECTRICAL ENGINEERING

LESSON PLAN ‘
session: = July = Dee 2025
Semester; - &
Session start date as per University Calendar: - < /08/f2025
Lourse Wame: - Power Svstem Opecabion and Profection
Course Code: - 20245T2(024)
Mame of Subject teacher;- BHOLENATH TAMBOLI |

[ Unit —_!__Ruprcscnl&l:i;rl of Pow L'r_E:'r_'pzs_l'-gﬂ_ o _I
Class Room Instruction (C1) N, of | Laboratory Instruction (L) No. of
[ —— o |Perieds| B |_Periods | Remark |
1.1 Single line representation ol a 2 | 1.1 Determine per unil impedance of '
simple power svstem with standard *a given three phase system. '
symbaols, Single Phase representation of | ‘
halanced three phase networks 1.2 Preparce the Single line diagramof | 2

A | your institute power supply system..
1.2 Per unit (PL' svstem) [Introduction, I
representation. change of base and
simple numencal

1.3 change of base and simple 1
| numerical.
(1.4 Complex power flow. Concept of 2

torgue or Load angle (4] and Power
Factor angle (8],

1.5 Simplified representation of 1
Svnchronous Machines. Simplilied
representation of Synchronous

Machines,

| Number of periods planned { C1+ LIz 07402




! - Unit -2 Pawer :';i'_i.-.sl-_-m fuults wnd iiﬁil-ilin'

Class Room Instruction (C1) | N, of I.uhlrrﬂllrﬁ'-ﬁlitmrriull {f,li " No. of | _-. £
ER e S ~ Perimdy | Peripds | Remark ||
' uunsl::nn:glnc:r:: ) Dl Defiiion o ] 2.1 Demwonstrate laule study with [ -_—|
I Suby ransmission lines, single line and double line in 3 phase |
u T.IFL“'-ILI'I' tramsien) ansl sLi “h sEAlE svsiem |
| period react; e offered kit (
220110 and
| and 111G wits 1 2.2 Demonstrate the LLL. LLLG and ||
- LG, LL, LLG faults,, |
2.3 Definition: Short Cireuit Capacity | |
LSOO 0F 3 bus, Simple 1 Numerical '
241 Lnsy mmetrical Fawlis : LG LL. 3 2 |
I I i tﬂU]‘li and their ellecis
|
-ﬂﬁabilil}: Introduction, Steady state | | ——— .
‘| and transients stability, Stability limie :
| |
2.6 Transient stability : swing curve, 2 |
Introduction 1o equal area eriteria of
| stability and its applications.
|_ ol AL P = = —
| 2.7 Methods of improving stability, |
I
| Number of perieds planned ( CI+ L1} : 10402
I
Unit - 3 Active and Reactive Power Contral I
I Class Room Insiruction (1) Moo ol Laboratory Instruetion (L1 M, af |
. | Perinds Perfods  Remark ||
I 3.1 Introduction to active and reactive 2 3.1 Simulare real and reactive power ' |
| power in power system and their control methods using AGC of [
| sources. long distance wansmission ling (using
L R ; Power World® simulator),
| 3.2 Requirement of reactive power in l 2
|| power system.
| 3.3 Effect of DU excitation on
lagping and leading operation of 4
| synchronous machine. | - I - |




/-
| — _
| 14V curve of a svnchronous |

[ maching.. B |
| A5 Voltage control in poswer sysiem: 2
shumil reactor. sy mehronous phase
Madificr
3.6 shunt capacitors, serics Capacitors |
37 Static VAR svstem and reliaed 2

Greuil diagram.

1.2 Simulwie real amd resetive power
control methods using Synchronous
muchine Excitation Control of long
distance transmissionline. (1sing
Power World™ simulator)

Number of perinds planned { CL+ L1 )= 10404

Lnit = 4 Flements of Protection and Circeit Interrupting Devices

- Class Room Instruction (CT) N, of Laboratory Instruction (LT) Hn.’ of
Perinds Perinds | Remark
" 4.1 Basic elements of a proteciive I 4.1 Determine the fusing factor of
system, Tyvpes. causes and effects of a given fusing material. 3
[ vamous Faults,
4.2 Check the Polarity of Current
:_.I:I_E_":[F[Efuu-n FOnes - B,m;}._up I Transtormer and Podential
| protection sones. Transformer and connect it with '
the relay.
4.3 CT and PT: Specifications |
| und Connection diagram (single
| phase and 3 phase).
| 4.4 Current limiting Reactors, 1 :
| Neutral Farthing. '
4.5 Interrupling devices: Sequence of 2
operation and interlocking, [solators |
and Fuses: types, features, lesting .
(and applications., . =
| 4.6 Comstruction, working and Lesting 3

ol cireuit breakers: Air break, Adr
[ilust, Sulphur Hexa Fluoride (3165,
| vacuum and odl eircuil breakers

4.7 Autoereclosure. Arc phenomena
and extinction, Resistance switching,
Working principle of arc quenching
(o HVDC ircuit breaker

Bad

Number of periods planned ( C1+ LIy 1+

| & |



Unit - 5 Protective Relays and Circuit Breaker

' Class Room Instruction (CT) No. of Laboratory Instruction (LT} No. of
Perinds - Perinds | Remark
8.1 Protective relay: Princtple of 2 S0 Belennify the various I
working. constructon and operiion eomponents of SEH carcuil
| of electromagnetic induction breaker.. '
(shaded pole. swari-hosir meter wd |
(| induction cup) | N I
|| 5.2 Relay Types: Thermal relay, 2 5.2 Interpret the proteclion scheme I
Drirectional refay. Digtance relay for an alternator in power slation. .
[ Cimpedanee. reactance and mho), I i
Megative phase sequence relay, '
Static relay, Microprocessor based
relav: Principle amd working ol
3.3 Various faults and abrormal &.3 Interpret different protective |
operating conditions in Allermator | scherne for transformer.
and s proteciion schemes.
5.4 Differential Protection of Bus 4 .

bars, Dwver current, Percentage

differential and restricted carth fault
| protection of Transformers.
| 8.5 Inrush phenomenon and over 1
| fluxing phenomenon in Transformer,
| Buchholz Relay,
' 5.6 Transmission line Protection 3 ,

scheme —Overload protection,

Chvercurrent and earth fault

protection. Time graded and current

graded protection, {Current

balance differential protection,

5.7 Carrier aided proteciion, Camer I

inter-tripping.acceberation and

blocking scheme : —
| 3.8 Distance/lmpedance protection, 1 |

Auto reclosing. - | :
5.9 Protection of parallel feeders and I

Number of periods planned ( C1+ LT 14403 |

o ——




Number of Total periods planned : §2
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GOVERNMENT CO-ED POLYTECHNIC,JAGDALPUR
BASTAR(C.G)

DEPARTMENT OF ELECTRICAL ENGINEERING

LESSON PLAN

Session: - Nov-Dec 2025

Semester: - 5

Session start date as per University Calendar: - 25/08/2024
Course Name: - Power Electronics

Course Code: - 2024571(024)

Name of Subject teacher:- AJAY KUMAR SWARNKAR

Unit -1 Power Electronic Devices

Class Room Instruction (CI) No. of Laboratory Instruction (L1) No. of
Periods Periods | Remark
1.1 Silicon Controlled Rectifier (SCR): 2 1.1 Test the Performance of agiven
Construction, Principle of operation, SCR and Plot the VI
Characteristic Curve, Two Transistor characteristics.
Analogy, Switching Characteristics and 2
Triggering Methods 1.2 Test the performance of agiven
MOSFET and plot the output
1.2 Rating and Protection: Over 1 Characteristics.
Voltage, Over Current, Snubber circuit
1.3 Series and parallel Operation of 2 1.3 Test the performance of agiven
SCRs: String Efficiency IGBT and plot the output
Characteristics.
1.4 DIAC, TRIAC: Construction, 1
Operation, Characteristic Curves and 1.4 Test the performance of TRIAC 2
Applications for the given AC Load Control.
1.5 Power BJT, MOSFET, IGBT: 2 1.5 Design the R and RC Triggering
Construction, Operation, Characteristic Circuit for Triggering SCR.

Curves and Applications

Number of periodsplanned (CI +L1): 12
Number of periods actually taken :




Unit — 2 Commutation Technique And DC-DC Converter

Class Room Instruction (CI) No. of Laboratory Instruction (L1) No. of
Periods Periods | Remark

2.1 Need for commutation in SCR 1 2.1 Test the performance of abuck

converter at different duty cyclefor a
2.2 Principle of Natural and Forced 4 given resistive load.
Commutations
(class A, class B, classD 2.2 Test the performance of a buck
and classE) converter at different duty cyclefor a

given resistive inductive load. 2
2.3 Working principle of Buck, Boost 3
and Buck-Boost converter 2.3 Test the performance of a boost

converter at different duty cyclefor a
2.4 Simple numerical on Converters: 2 given resistive |oad.
duty ratio calculation, output voltage,
current, input and output power, 2.4 Test the performance of aforced
efficiency calculation for a buck commutation circuit
converter, boost converter (A,B,C,DandE)
Number of periodsplanned (CI +L1): 12
Number of periods actually taken :

Unit — 3 Phase Controlled Rectifier
Class Room Instruction (CI) No. of Laboratory Instruction (L1) No. of
Periods Periods | Remark

3.1 Single Phase Half Wave 2 3.1 Build and test atriggering circuit
Controlled Rectifier with R, RL and for asingle phase full wave controlled
RLE load. rectifier using SCR.
3.2 Single phase full wave controlled 4 3.2 & 3.3 Test the performance of a 2
rectifier (M-2 &B-2 connection) with half wave controlled rectifier
R, RL and RLE load. comprising of SCR for R and RL load.
3.3 Effect of free-whedl diodein 1 3.4 Test and Analyse the performance
single phase full converter. of ahalf wave controlled rectifier

comprising of SCR for RL load with
3.4 Effect of source inductance on 1 free Wheeling Diode 2
Converter performance. .

3.5 Test the performance of a Full
3.5 Three-phase half wave-controlled 2 wave controlled rectifier comprising of

rectifier with R and RL load

SCR for RL load and Calculate The
Ripple Factor.

Number of periodsplanned (CIl +L1): 14

Number of periods actually taken :




Unit — 4 Inverter & Cycloconverter

Class Room Instruction (CI) No. of Laboratory Instruction (L1) No. of
Periods Periods | Remark

4.1 Inverter: Working principle, 1 4.1 & 4.2 Test the performance of
types-Voltage Source Inverter, asingle-phase half bridge and full 2
Current Source Inverter. bridge VSI feeding R & RL load.

4.2 PWM Inverters: single phase Half 3

bridge and full bridge with R and RL

load.

4.3 PWM techniques:. single pulse, 1 4.3 & 4.4 Measure the input to

multi-pulse and SPWM (Uni-polar output frequency of asingle phase 2
and bipolar switching) to single phase step up & step

down cyclo-converter.

4.4 Concept of three phase VSI 3

4.5 & 4.6 Cyclo-converter 2

Number of periodsplanned (CIl +L1): 14

Number of periods actually taken :

Unit — 5 AC Voltage Controller, UPS And SMPS
Class Room Instruction (Cl) No. of Laboratory Instruction (LI) No. of
Periods Periods Remark

5.1 Single phase AC voltage 4 5.1 Measure the output load 1
controller: voltage of asingle phase AC
Working principle and its Voltage controller using On-off

applications control.

5.2 Significance of UPS, Block 4 5.2 Measure the output load 1
diagram of UPS, function of each voltage of asingle phase AC

block, types: On-line & Off- Voltage controller using phase

Line UPS. angle control for aresistive load.

5.3 SMPS: Block diagram, principle 4 5.3 Measure the output load 2

of operation, advantages and
Disadvantages and applications of
SMPS.

voltage of asingle phase AC
voltage controller using phase
angle control for aresistive
Inductive load.

Number of periodsplanned (Cl +L1): 16

Number of periods actually taken :




Number of Total periodsplanned : 68
Number of Total periodsactually taken :

Subject Teacher : AJAY KUMAR SWARNKAR

(Name and Signature)

HOD
(Department of Electrical Engineering)

Principal
Govt Co-ed Polytechnic, Bastar




GOVERNMENT CO-ED POLYTECHNICJAGDALPBAS TAR(C.G)
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Ression-MOV-DEC 2028

Semester:- 5“1

LESSON PLAN
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Course Code -2024573(025)

Name of Subject teacher -ONKAR DEWANGAN

[_ Unit-1.0 Basic Instrumentation System and characteristics
= g ]
Laboratory Instruction | No. of Class room Instruction{CI) Mo. of Periods
Periods

[ (LI)

|
[ LEL.] Determine

accuracy ol & piven
MEASUring instrumaent.

.1 Meed of mstrumentation.

[CET 2 Determine
stalic characteristics
of Ziven
Instrumentation
SVSLEI.

1.2 Block diagram ol a generalized
instrumentation svstem and their
functions— Measure, sensing., signal
conditioning, data transmission,
display andcontrol aspect.

LE1.3 Determine
dvnamiccharactenstics
of given
Instrumentation system,

Number of periods actually taken :

1.3 Characteristics of an
instrumentation system |
I Static charactenstics - Accuracy,

reproducibility, repeatability,
threshold, dead- zone, sensinvity,
drift, distortion.

i Dvnamic characteristics - Fidelity,
bandwidth, response time, time
constant, settling time,
Crwvershool, dy namic ermor,

precision, error, resolution, linearity,

Number of periods planned (C] +LI+SW+SL) =12




& ¥

Unit=-2.0 Transducers

Laboratory Instruction (L1} No, of
I Periods
LE2.1Plot llw_displaccﬁ1ﬁ_1f—i o
autput
characteristic of TLVIDT.

VErsUs voliage

Class room Instroction (C1)

| 2.1 Coneepts, importanceand

characteristics

2 Sensors and transducers.

'LE2.2Measure pressure |
using Boandon tube |

| LEZ2. 3Measure the stran

| usINg strain gauge.
‘ LE2 4Measure the

temperature of a hot

[ r .
body using (1)
1

thermocouple (1i) RTD
| and (iii) Thermistor and

interpret the resulis,

2.3 Classification of

transiducers based on:

« Energy — Active andpassive,

» Technology — Mechanical,
Electrical, Electronic,

= Slages - Primary and
secondary.

» Pressure, displacement,

Temperature.

2.4 Construction, fundamental
working principle and applications ol

= Bourdon wbe

« LVDT

» Sirain Gauge

» Thermocouple, Resistance
Temperature

| Detector{ RTLY),
Thermistar

» Piczoclectric

o Resistive, Inductive and
Capacitive

e Proximity

» Ultrasone

Mo, of
Perinids

umber of periods planned (CIHLIHSW+SL) =20

Number of periods actually taken :
|




Unit=-3.0 Signal conditioningand data transmission

== =

Laboratory Instruction (1L1)

_.N i, ol
Perinds

 lass room Instractiom

(cn

™. ol
Periods

"LE3. 1 Observe the output ofan

mstrumentation amphificr.

3.1 Signal conditioning-

(Purpose, Elements

3.2 {}Iﬁmtinnaffmﬁli-ﬁen

| LE3.2 Observe the output
wraveform of ATY and WA

convericr.

LE3.3 Convent a given physical |
guantity intod bit Digital
output usingADC.

instrumentation Amplifier,

Applications,

33 Sample and Hold of a signal,
Shannon criteria, Quantization
{diseretization), Quantization

CIrTor

and disadvantages of Digital
Transmission over Analog. A/D
and DVA conversion, Multiplexing
(TEM &FDM), Demultiplexing.

Number of periods planned (CIHLI+SW+SL) =16

Number of periods actually taken :




Unit-4.0 Measurement of Non-Electrical quantitics

Laboratory Instruction (L)

Mo of
Perinds

Class room Instruction (1)

LE4. 1 Measure the

temperature of a water
heating systemusing
RTD.

1E4.2 Calibrate the low

pressure using Pirani

paunge.

4.1 Measurement of
T emperaiure- using
Thermocouple, RTI, Thermistor

nd Pyrometer.

Mo, of

Perinids

4.2 Measurement of Pressure-
using Pirani Gauge, VDT,

Strain Crauge, and Capacitive

LE4.3 Measure the liquid
level using capacitive

probe.

Transducer.

4.3 Measurement of speed —using
achometer, Stroboscope

4.4 Measurement of Flow —using

LE4.4 Measure the
| frequency and
observe the speed

using tachometer.

electromagnetic pick-up, mrbine
flow meter.

4.5 Measurement of liguid level

— using capacitivetransducer.

'LE4.5 Measure the speed
using stroboscope.

4.6 Muerial Analysis-
Measurement of pH, Humnidity,
types of Hygrometer,

LE4.6 Calibrate the humidity
of an environment using

Hygrometer.

#.7 Measurcment of position, object

detection using proximity transducers

LE4.7 Measure the pH
valueofl a given system

using pH meter.

level and obstacle detection using

wlirasonic fransducer,

Number of pﬂ:‘ibd“s plunned (CI+LIFSWHSL) =14

Number of perieds actually taken :

4.8 Measurement of distance, water |




agie Con

Pertnds

TR e Y R T

— i -

frol System

Class room Instroction{C'1)

iES-I Plot time response offirst order
sysiem using MATLABS Salab,
LES.2 Plot the time responseof second
order system and determinevarious

parameters using MATLAB/Scilab

LES.3 Plot unit step responseof
a given higher order stable
syvstem usingMATLAB/Scillab,

5.1 Concept of System, representalion
in 5" domain, Laplace transform,

transfer function, poles and zeroes,

5.2 Coneept ni‘::.rs;len—l stahility based
on Jocationol poles and zeroes, system
transfer function.

5.3 Unit step response ofa system
Introduction. response for any stable
Aand unstable system.

5.4 Open loop and closedloop control
system: Block diagram representation

LES.4 Plot time response andmeasure
various parameters for under

' damped. over dampedand critically

damped systemn using

MATLAB/Scilab.

lﬂﬁﬁﬂ_mlim:_resprmse characteristic
of a closed loop system using P1D
controllersand compare the system
performance with respect 1o open

lovp system.

5.5 Terminology used in feedback
control system - plant output, feedback

ignal, reference input signal, crror

ignal. controller, actuator ( final
trol element), examples of

monly used actuators,

S —

| 56 Basic control actions
— Proportional (P), Integral
(1) and D) fferential (D), PIDController,

5.7 Use of sensors andtransducers in

leedback control system

Number of periods actually taken

Number of periods planned (CI+LIZSW+SL) =12

Number of Total periods planned @ 74
Number of Total periods actually taken :
Subject Teacher :ONKAR DEWANGAN

s
{Name and Signature)

Odar Dossugon

YA

{(Department of Electrical Engineering)




[ GOVT. CO-ED POLY TECHMNIC JAGDALPUR
ADAWAL, IMST - BASTAR (TG 494801

DEFARTMENT OF ELECTRICAL ENGINEERING

LESSOM FLAN = W- iz

(NAME OF FACULTY : TEJTESHYARYA

SUBJECT - INSTALLATION ntr MAINTENAND E I}I-' ELECTHRICAL hulJIFMFhIT

SUBJECT CODE : 2024574014)
SEMESTER : MPLOMAL 8T "-'F'I-I'|

ISETALLAT h_'l'u k1] \I'h.'l hh,i."'il'lr .l.hi!l HEFAIH OF ELECTRICAL MACTIENES A% KQUIPMENTSGUFTA

ST RS W ui‘l_p'-'.'iif E ANTY TESTING OF ELECTRICAL EOUTFMENT:SINGILEP,

L —

] l '-.1 1'“ CONIWIRSH NG TFERATION AND VAN TENANCE '|.'|'|" EL H 'TIHPA I EOUTFMENTS: RATLS.

HEF. BMIN -

I‘I""l EXTIVE MANTESANCE OF ELECTRICAL AFPARA FUSSHARDKI "ll'i:
I

LECT TOPIC TO BE COVERED EXPECTERD My OF j REMARKS
'_“ TUNIT[UNIT-1 INSTALLATION OF ELECTRICAL
I:uLll PMENT ;mn mmmﬁs

url.madlng electrieal cquipmment & sic _

lirspectiom of clectmeal equipment al sile

Jirstall@ism prn;:durﬂ of small pnd large slatic equipmend

Jimstallgibon procedures of small and large malaling tpe machi

SRR TR ER T

imslad laticm (Id'__[_v-ll. rr|.-.1.|nL-=|l Transfomss
UNIT-2 COMMISSIONIMNG OF ELECTRICAL
EQUIFMENT AND MACHINES

|f_'1:urn.:'r|iﬁ|unin; procedure for slalic equiiment

mechanical imstallstion and alignenent

ol | e | =8 {l“.h[-l-l-'-ll1J"-'

clevirical iesis

10 2 |safety precaution to be adopied before energization

1 :-ru'm'nlnu.'nlrl.Elhl: rbhl]ng machme:

B oS

| o | | | o | | = | = |

12 mechanical installation and alignment
13 lelecirical tests
14 {safvty precaulsms s bo adopted before eregization
15 [Le= report on commissioning and tesl cerificate
UNIT-7 EARTHING SYSTEM
I Mecassity 0f earthing 1
17 difTerent methads of earthilng . )
1% i !:u.q-rrni;si_'nltuzanhmlsmm value for different clectrical |
mslallalions
1% | faciers affecting the earth nesistanes 2
0| methods for Improvement eanth resistamce 1
el | mezsurement of sarth resistance 1
UNIT-4 MAINTENANCE OF ELECTRICAL
MACHINES AND INSTALLATIONS
22 | Reason af failure of electrical equipment and machines I
23 me s for drying issulalivn 2
24 miasurement af intemal lempratuee of winding 2
i need of vacuum impregnstion I
e P lileering proecss of insulaling ol |
.1 testing of insalating vil 2
28 comospls of preventive mainkenance I
v maisfenance schedube [oe induction meter, DU milos ]
H muintenance schedule for transformer, poser distribution line 1
3l maintenance schedule for cincuil hreaker, underpround cable i
iLF wds Far ot line maintenance 1




I' TOMIC TOBE COVERED  [EAPECTED NG OF [ REMARKS

TUNIT-5 TROVRLE SHOOTING AND SAFETY

MEASURES - i E
:"'nd'l'l'l-l| periormano il |,-1i|||i'rll'rr11|_ e i =
st i+l clevtnival accidents 1

preremom {null i elacineal equipment, W maching I

W1 s hines trand bormers, peaet cables and elecimcal
Ll.u!n'lhum

5 |'rrl:I.=l'*t whating of imternal and exiernal faalts; T
Y e, AL hi.thﬂ'l-'l-

rardremcrs prt cabbes and elpcirical instillsficna

nstrumeris and secessades Bor fronshle shooking

| trowsbie shocding charts. electrical woicesling fan

wall fan, w pehing msching air coilir

u:m pripalsfiom and safely pcasures

|.rﬂ.|.l1+:1'llu o] shal

Fodi | e [l | ) P | | —

{ Eln'rtm papes of fire extinguishers
TOTAL CLASSES SCHEDULED : 88 :
TOTAL CLASSES TAKEN: signature of Faculiy | HOD Signature

F >~
Teeshe




