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r Unit-1.0 Basic Tnstrumentstinn “ystom andcharacteri
L Laboratory Instruction | Mo, of Ol veenan Tustruetion(C T
(L) Periods

LEI.1 Determine 1.1 Need of insirumentation.

accuracy of & given
measuring instrument.

LE1.2 Determine 1.2 Block diagram of a generalized
static characleristics instrumeniution svsiem and their
of given funelions— hMoasune, sensing, signal
instrumentation conditioming. dota transmission,

| svilem. disploy undcontrol aspect,

TLE1.3 Determine

dynamiccharacteristics
of given
instrumentation system.

1.3 Characteristics of an

| instrumenioiion sysiem ;

i Static charcterisiics = Accuracy,
preeision, error, resolution, linearily,
reprocucibility, repeatability,
threshold, dead- zone, sensitivity,
drift, distortion.

il. Dynamic charncteristics -Fidelity,
bundwidth, response time, time
constant, settling time,
Chvershoot, dymamie error,

Number of periods planned (CIHLI+SWH+SL) =12

(Number of periods actually taken :




[ - -H"_"""'"'L Unit-2.0 Tmnsﬂﬁrﬁ

Laboratery Instruction {Ll)i No. of
Perimls

Class room Instruction ( CT)

Mo, of
Perimds

LE2.1Plot the displacement
versus  output  vollage
clyerrtenstic of LY.

2.1 Concepts, importance and

characteristios

b 3 Sensors and transducers.

LE2.2M casure pressure

using Rourdon tube.

2.3 Classification of

transducers based on:

Encrpy — Active and passive.

Teehnolopy — Mechanical,

LEZ.5 denwore the strain
(el Ll ¥ L 01T -
LEZ. he
1 el o hot
it 43 Lenin rij
fe () RTD
A" Termistor and
* ricsults.

Flectrigal, Electeonic,
« Stages — Primary and
secondary.,

Pressure, displacement,

Temperature.

4 Cun;lructiun. fundamental
iwurl.'m_g principle and applicationsof:
» Bourdon tube

« VDT

= Strain Gauge

Thermaocouple, Resistance
Temperature
Metector RTDY,

Tlwermistor

Mezoelectrie

fesistive, Inductive and

Capacitive

Proximity

L "Mrasonic

Numbes o o Ciods actually taken :

Number o ocinds planned (CI+HLI+FSW HSL) =20




Unit-3.0 Signal conditioning And (T Transmissirn

Laboratory Instructing i L]}

MNow of
Perinds

LEX.1 Observe the output ofan

mstrumentation amplifier.

LE3.2 Observe the cutput
waveform of AD and VA

converter.

Class room Instruction

(€I

o

Mo, of
Perinds

11 Signal conditioning-

Murpose, Elements

1.2 Operational Amplificr,
instrumentation Amplifier,

Applications,

3.3 Sample and NHold of a signal,

'LE3.3 Convert a given physical

quantity intod bit Digital

Cutput using ADC

Shannon eriteria, Quantization
{discretization ), Quantization

crrar

3.4Data transmission- Advantages
and disadvantages of Digital
Transmission over Analog AD
and IVA conversion, Multiplexing
(TDM &FDM), Demultiplexing.

(Number of periods actually tuken :

(Number of perinds planned (CI+LI+SW+5L) =14
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Unit-4.0 Measurement of MNon-Electrical quantities

Laboratory Instruction (LI)| No., of
Perinds

Class room Instruction (C1)

MNo, of
Periods

LE4.1 Measure the

temperature of a water
heating systemusing
BT

A Measurement of
lemperature- using

Thermocouple, RTD, Thermistor

aind Pyrometer,

LE4.2 Calibrate the low

pressire uging Pirani
BTt

¥ 7R —

level o

T :..n‘uid
2 gipacitive

1) | ]
[rrivhe;

4.2 Measurement of Pressure-
using Pirani Gauge, LVDT,
Strain Gauge, and Capacitive

I ransducer,

4.3 Measurement of spoed —usi ng
Tachometer, Strohoscope

LE4. " * sizure the

| 4 Measurement of Flow —using
clectrumagnetic pick-up. wrhine

Moaw meter,

e ipeed +.3 Measurement of liguid level
usi- - ehometer, — usilig capacitivetransducer,
LE4.5 | ure the speed 4.6 Material Analysis-
e merhoscope, Mueasurement of pH, Humidigy,
r._l.- pes of Hygrometer,
[LE<. v lumidity H.7  Meusuremen of position, ohject
ol pelronment using detcetion using proximity transducers
BE = meter 4.5 Measurement of distance, water
= re the pﬂ level wid obstacle detection using
viloo i viven system ullrasonic transducer,
Unte ol | Hasler,
Numil ¢ plunned (Cl+LI+SW+5L) =14
Numibier <0 ot setuslly taken -




Unit-5.0

- ‘ e
Itasie Contrel System

Laboratory In#rruﬂ_inﬁLl}_ No. of

Perinds

ol ﬁlllmllnﬂtruﬂhn{f'l}

[LES.1 Plot time response of

first order system using
MATLAB/ Scilab.
LES.2 Plot the time responseol

second order svatem and
determine various
FIE.TEI'I'IA‘.[EF!;; HSIng

MATLARSeilab,

5.1 Concept of System, representilion
i “*a"* domnin, Laplace transform,

lransfer funclion, poles and zeroes.

| Mo, of

Periods

5.2 Concept of system stability based

w locationof poles and zeroes, system

mnster function,

5.1 1nit step response ofa system —

LEZ.3 Plot unit siep
responseot a given
higher order stable
SYSIET USing
MATLABScilab.

Introduction, response for any stable and |

ungtable system. |

5.4 Open loop and closed loop control

system: Block diagram representation.

[LE5.4 Plot time response and

' MCASUre Yarious

parameters for under
damped, over dampedand
critically damped system
using MATLAB/ Scilab

5.5 Terminology used in feedback
control system - plant output, feedback
signal, reference input signal, error
signal, controller, actuator { final control
clement), examples of commonly uscd

Actuators,

LES.5 Plot time PES[ONISE
characteristic of & closed
loop system using PID
controllersand compare
the sysiem performance
with respect to openloop
system.

ffeedback control Sysiem

5.6 Basic control actions

- Proportional {P), Integral

(1) and Differential (D), PIDController,
5.7 Use of sensors andtransducers in

Number of periods actually taken -

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




Number of Total periods planaed : 74
Number of Total periods actually taken :
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Class Room Instruction (CI)

1.1 Silicon Controlled Rectifier (SCR):
Construction, Principle of operation,
Charactenistic Curve, Two Transistor
Analogy, Switching Characteristics and
Tnggenng Methods

1.2 Rating and Protection: Chver
Valtage, Over Current, Snubber circuil

1.3 Series and parallel {JpEl.éii-IEr;!li:llf—
SCRs: Siring Efficiency

1.4 DIAC, TRIAC: Constrection,
Operation, Characteristic Curves and
Applications

L5 Power BJT, MOSFET, IGBT:
Construction, Operation, Characteristic
Curves and Applications

Number of perfods planned { C1 + L1
Number of periods actually taken :

AR

i Devices

| No.of

ratory Instruction (LI}
Periods = Remark

| the Performance of a given -
ind Plot the V1

ictenshos,

the performance of a given
I and plot the cutput
ITuileTIStes,

I the performance of a given
i plot the cutput
Jeigristics.

I Leat the performance of TRIAC
i i given AC Load Control.

ivaepn the R and RO Triggering
il tor Trggering SCR.

- B




= -

[ Class Room Instruction icn

L1 Need for commutation nSCH

2.2 Principle of Natural and Forced
| Commutations

(class A, class B, class D
| and class E)

| 2.3 Working principle of Buck., Boost
| and Buck-Boost Converte

2.4 Simple numerical on Converters:
duty ratie calculstion, output voltage,
current, input and output power,
efficiency calculation for a buck
converter, boost converter

| 3

Numiber of periods actually taken

Number of periods planned ( C1+L1): 12

Class Room Instruction [{:i}

3.1 Single Phase Half Wave
Controlled Rectifier with R, RL and
RLE load.

3.2 Single phase full wave controlled
rectifier (M-2 &B-2 connection) with
R, RL and RLE load.

3.3 Effect of free-wheel diode in
single phase full convener.

3.4 Effect of source inductance on
Converter performance.

1.5 Three-phuse half wave-controlled
rectifier with R and RL load

|

Number of periods planned { C1 +L1): 14

Number of periods actually taken

DR erTER

v struction (IJj_ o

N, of l

Perinds

Remark

Cpetermange of a buck

vent duty cycle fora

|

ance of a buck
it duty cyele fora
ichive load.
pitice of a boost

U duty ¢yele fora

unee of a forced

nstruction (L1}

Mo, of
Ferinds

Hemark

mkenng circuit
Il wave controlled

riormanee of a
rectifier

R oand RL load,

he perlnnance
led rectifier
lor RL load with

e ol o Full

wr euapiising of

| Caleulate The




Class Room Instruction (C1) No, of Laboratory Instroetion (L) No. of
Periods _ | Periods | Remark |
4.1 Inverter; Working principle, 1 4.1 & 4.2 Test the performance of
types-Voltage Source Inverier, a single-phase half bridge and full i
Current Source Inverter. bridge VSI feeding R & RL load.
4.2 PWM Inverters: single phase Half 3 _|
bridge and full bridge with K and RL
load.
4.3 PWM techniques: single pulse, 1 4.3 & 4.4 Measure the input o
multi-pulse and SPWM (Uni-polar output frequency of a single phase 2
and bipolar switching] i single phase step up & step
down cyclo-converter,
4.4 Concept of three phase V3l 3
4.5 & 4.6 Cyclo-converter 2
Number of periods planned ( C1+ L1} ¢ 14
Number of periods actually taken :
Class Room Instruction fClil No. of Laboratory Instruction (LI) No, of
Periods Periods | Remark
%.] Single phase AT voltage 4 &1 Measure the output load l
controller: voltage of a single phase AC
Working principle and its Voltage controller using On-off
applications control.
%2 Significance of UPS, Block 4 5.2 Measurc the output load |
diagram of UPS, function of each voltage of a single phase AC
block, types: Om-line & Off- Voltage controller using phase
Line UPS. angle control for a resistive load.
£.3 SMPS: Block diagram, principle 4 5.3 Measure the output load 2
of operation, sdvantages and voltage of a single phase AC
Disadvantages and applications of voltage controller using phase
SMPS, angle control for u resistive
Inductive load.

Number of periods actually taken -

Number of periods planned ( CL+ L1 ) : 16




Number of Total periods planned : 6%
Number of Total periods actually taken :

Subject Teacher : AJAY KUMAR SWARNKAR

B>

{Mame and Signature)

HOID
(Department of Electrical Engineering)

Principal
Govt Co-ed Polytechnic , Bastar |




i GOVT, CO-ED PFOLYTECHNIC JAGDALFUR
ADAWAL, DIST - BASTAR {C.G.) 4940411
DEPARTMENT OF ELECTRICAL ENGINEERING
LESSON PLAN SESSION - NOV-DEC) 2074
{NAME OF FACULTY : TEJESHVARY A
SUBJECT = INSTALLATION AND MAINTENANCE OF ELECTRICAL EQUIPHENT
SURIECT CODE : 2024574(024)
SEMESTER : MPLOMA{ 5TH SEM)
o | INETALLATION MATNTENANUE ANID HEPAIR OF ELECTRICAL MACHINES AND EQUIFMENTS:GUTTA
TERTBOOKE MATNTENANCE AND TESTING OF ELECTHICAL EQUIPMENTSINGILE P
REF. BOOKS TESTING, COMMEBSIONING OPERATION AND MAINTESANCE OF ELECTHICAL KQUIPMENTS: RADS
PREVENTIVE MAINTENANCE OF FLECTRICAL APPARATUS:SHAROTLS R
Setal TOPIC T0 BE COVERED EXPECTED ND. OF | REMARKS
i, UNITIUNIT-T INSTALLATION OF ELECTRICAL 7
EQUIFMENT AND MACHINES
1 Types of hesvy electrical equipmenl 1
2 unlesding electrcal equipment T 1
3 nspection of El'l:_'n..'lm.'al cepupmend &l sile |
4 : insiallation procedures of small and large stalic equipment 2
- Imsallataon procedures of small and Tange mlating bype maching ;
4 insallation of pole mounted transfome I
UNIT-2 COMMISSHONING OF ELECTRICAL 1
EQUIFMENT AND MACHINES
7 |Comrnissioning peoceduse for static equipmend )
£ mechanieal insallation and allgamen I
Q chectrical 1e214 I
10 2 |safety precaution 1o be adopted before encrgization |
11 sommissioning the mating machine: 1
I meechanical installation and alignment 1
i3 cleeircal 1esls |
14 safety precautions 1o be adopted before encpization 1
15 ILes repan on commisaioming and 1= certilicate 1
UNIT-3 EARTHING SYSTEM 8
16 Mecesshy ol carhing |
17 difTerent methods of earthing 2
IR 3 j_x:miasi_blr: carth resistance valee for different electrical 1
insul lgtions
19 factors affecting the earth resistance 2
20 methods for improvemnent earh resistanes i
2 megsurement of epnh resislance 1
UNIT-4 MAINTENANCE OF ELECTRICAL
IMACHINES AND INSTALLATIONS 14
22 Reason of filure of elecincnl aquipmen! ond mochines 1
23 Hm:‘lhuds for Q:I:_nﬁ sl atton g
24 measureiment of Wemal tenprature of winding 2
25 nead of viscudm Impregnition I
26 4 filtering process of mswlaling uil 1
27 testing of insulating ol 3
2R imrm‘pl.s of preventive mainienance 1
L) {maintenance schedule for induction mustor,DC muor |
ki |mu'r|1:nlm: schedule for transfonmer, power disuribgiion line 1
31 mainienance schedule lor eircull breaker, underground cable |
iz io0ds for bot line maintenance i




33

34

35

36

37

38

39

40)

41

42

43

34

L

TOTAL CLASSES TAKEN:

TOPIC TO BE COVERED EXPECTED NO. OF | REMARKS

UNIT-5 TROUBLE SHOOTING AND SAFETY
MEASURES 16
Normal performance of equipment i
causes of clectrical accidents I
common fault in electrical equipment;:DC machine I
AL machines transformers,power cables and clectrical |
installations
trouble shooting of internal and external faults: DC

: , 2
machines. AC machines
transformers ., power cables and electrical installations |
instruments and accessorics for trouble shooting I
trouble shooting charts; electrical iron,ceiling fan 2
wall fan , washing machine.air cooler 1
safety regulation and safety measures 2
treatment of shock l
different types of fire extinguishers 2

TOTAL CLASSES SCHEDULED : 55
—— Signature of Faculty | HOD Signature
Fam |
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A No. Of s
5 Mo Periods [ogc Mame

{ Aprpron. Hrs: Unit-1.0 Hrprmnl:thn of
Cl L1 =100 Mawer Svelem

Fracticals

Remarks

1 Smgle line

representation of 3

51n1r|||:' PO Buklam

3 with standard symbols. Singhe Plase
representation of

balanced three phase

networks

2 Per unit (PL! svstem)
Introcdiscrion.
representation, change
of base und simple
numerical

ra

3 Complex power flow,
Coneept of wrgque or
Losd angle (5} and
Power lactor anghe ()

L=

4 Simplified
representation of
i Synchronous Machines, Simplified

representation of
Synchronous Machines

I, Determine per unit
impedance of a given
three phase system,

2, Prepare the Single
lime diagrim of your
instifute power
supply system.

{CL-7,L1-3) 5

(Approx. Hre, | Unit-2.0 Power Bysten fuulis
Cl+ LI1=12) and Stability

| Symmetrical Fauls:
Definition of transknks i

& ransmission [ies, Subtrensient,
2 transient and

slendy state period,

reaciance offered. LLL

and LLLG faulis

2 Drctinition: Short Circudl
1 Capacity (5CC) of a bus,
Simple Numerical

3 Unsymmeirical faulis :
2 LG, LL, LLG fauls and
their effects

1. DPermsonstrate fault study with
single line and double lise in 3
plhigss system.

2. Dememscrate the LLL, LLLG and
LG, LL, LLG fsulss,




SEABIIY ITOEEnen,
Steady state and
transicnts stability,
Stability limit

Stendy State stability:
static an<d dynamic
stability

Transient stability : swing
curve, Introdsction te
ediual areq criberia of
stability and 115
applications

b etlwsts of improving
slability

{CL-10,L1-2

{Appros, Hrs:
Cl+ L1 =16)

Unit-2.0 Active amd Reactive
power control

Inroduction 1o active
and resctve power in
povaver system and ther
sources. Requiremment of
TEACHvE POWET In poiver
Fyshem,

Effiect of DC excitation
o kgging and leading

| pperation ef a

| svmehranogs machine, ¥
| gurve of b smchronous

| machine.

VoRtage control in power
gysiem: ghunl reactor,
synchronows phase
madifier, shunt
capacilors, series
capacitors, static VAR
sysbem and related
eircuil dagram,

| (CL-10.L1-6)

| .Simalate real and reactive power
control methods using
Synchronows machine Excitation
Control of long distance
transmission line, (Using ‘Power
World" simulator {opensource)

(Approx, Hrs:
Cl+ L1 =16)

Linit-4.00 Elements of
Protection and Circuit
Interrupting Devices

Basic elements of a protective system, Types,

Backup protection zoncs

CT und PT: Specifications
and Connection diagram

(single phuse and 3
phase)

Current limiting
Reuctors, Neutral Earthing

In_n&mphg_:_]:vjms:

I. Determine the Fusing factor
ofagiven fusing material.
2, Check the Polarity of
Current Transformer angd
Patential
Transformer and connect it with the
relay.




SEQUEIREE OF operaon

and interlocking, lsolators and Fuses:
fvpes, features, testing

and applications.

J

Construction, workmg
anf testmg of circuin
breakers: Aur break, Air
Binst, Sulphir Hexa
Flusride (SF6), wacuum
amuf ol circuit breakers

Ano-reclosure, Arc

phenomena and
extinction, Resistance swiching. Working
principle af

are quenching in AW
cirenit breaker

(CL-12,11-d}

| {Approx. Hrs:
| C1=L1 = 16}

Unit-5.0 Proteetive Relays
and Circuit Breaker

Ed

L3N]

Progective relay:
Principhe of working, constroctien and operation
of electromagnetic induction (shoded pole, wat-

hour meter and induction cup), Settings _

Relay Types: Thermal relay, Directional relay,
Dvistance relay (impedan<e, reactance and mhol,
Megartive phase sequence reliay, Static relay,
Microprocessor based relay: Principle and
working of

Mairtenance and testing of relays

[dentify the various
components of 5F6 circuit
breaker.

Interpret the protection
scheme for an alternator in
posver stalion.

Interpres different
profective scheme for
transformer.

Warious Fauhs and abnormal operating conditions
in Alicrnptor and its protection schemes

Wariows Faulis and pbnormal occurring in the
Mlotor and its proteciion schemes

[l ferential Protection of Bus bars, Over current,
Percentage differential and restricted esrth fault

protection of Transformers

lirush phenomensn and over fuxing
phencemenon in Transformer, Buchholz Relay,
snalysis of irapped gases

| Transmission EII_!_EHH“:I.im scheme

Transmission Jine Protection scheme -Owerload
protection, Overcurrent and earth fault
protection, Time graded and current gracled
protection, Curren

balance differential protection

10

Carnier aided protection, Chrier inter-Iripping,
pecelerntion @and blocking scheme

11

Distance/Impedance protection, Awto reclosing

12

Protection of paralle] feeders and
Ring Mains

(CL-T4,L1-2)

=

Dept. OF EE
GCP Bastar




