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Subject: Modemn DU Machine Technology: Cencept and Application - BET2ZEE 13303

Type of Course: Professional Core
Prereguisite: Baswe understanding of Electrical Engineering and Electrical Machmnes

Rationale: This course provides hands-on and industry-onented leaming of modem DC machine
fechnology  through  practical  implementation,  expenmentation,  troubleshooting,  and  real-worlkd
applications. The course focuses on skill-based education by integrating machine testing, speed control
technigues, mamienance practices, sutomation concepts. and smard moniforing syvstems. Students will
develop proctical competencees in [ machine operation. mdustrial drives, electric velucle apphications.
and loT-enabled monitonng systems throueh contimuous  Iaboratory  setivities, non projects, and
perfomance-based evalustions

Teaching and Examination Scheme:

Teaching Scheme Credits Esamination Marks Tistal Murks
Cl T P C SEE CCE
4 i 2 5 LI S 150

fegends. Cl-Clais Room fsenctions; T — Tworil, ' - Proctical; © = Credit, SEE - Semester End
Evafuation; CCE-Contimons and Comprefensive Evaliation.

Course Content:

T C T H ki
e ourse Content o Weightage

Introduction to T Machines & Construction

Topics:
®  Fundamientais and indusirial applications ol DO machines.
o Constructional details of DC motors and generalors: armature
winding. field winding, commutator, brushes, poles, voke.
o EME eguation, torgue equation
| #  [vpes of DC mackenes, mcludig seres. shunt, and compound | 18 Rl
machines,
o Losses and efficiency,
& [ntroduction to modern DO drives and BV applications,
Fractical:

1. To identity the major parts of o [0 muchine and understand thear
construcion and functions.
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rd

Mo study and interprel the nameplate speciflications and ratings of

i D machine.

1 To measurg the anmatore  and field W‘I!‘lili.ﬂg resistances IJ!-iiI'Ig
APPEOPrEILE sirumens

4, To ohserve the performance of a BC shunt mater under no=load
conditions,

5 To swdy the construction and working of the commutator and

| brush assembly

6. To werify the EMF  eguation of a DC machine using
experimentally measured values.

7 To verify the torque eguation by ebserving the effect of o
Viriation on wmaiare curment and torgee,

K. To determing the no-=load losses of o DC machine and estimate its
efficiency

9. To compare the construction. chamctersstics, and apphcations of
series, shunt, and compound PO machines.

10, To study the practical applications of DC machines n elecine

vehicles and industrial drive systems through case studies.

Evaluation MMethod

s Evaluation Methads SEE CCE
T,
I | Construction ani Component | 10 -
Tlentilicution: Identification il

explanation of various parts of DC machines
with industrial applications.

2 | Numerical Problem Solving: Sumerical - =
solving based on the EMF equabion, the
torgue equation, and eMcwency caleulation,

i | Machine Observation  and  Analysis: = o
Observation and  analvss of the no-load
operation characteristics of the DX motor,

4 | Active Learmima  Aciivity  {ALA-1): - 1 x]
Prepare a construction diagram and compare
different types of 1T machines

§ | Industrial  Application  Presentation: = a5
Sdy applications of DC machines in EVs,
cranes, elevaors, and industries,

FExanminonion Snfe:
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1. Construction and Component Fdentification (10 Marks)

Swdents will perform a hands-on  practical cxercise  involving  the
identification and explomation of varous componenis of o D machine.
Siudents shall wenufv the armature, Neld winding. commutator, brushes,
poles, voke, shaft, and other sssocinted parts and explam their functions
and significance in maching operation. They shall also sdy machine
nameplate specifications and discuss the role of X machines in
industrial applications such as electric vehicles, cranes. elevators, rolling
mills, and sutomation systems. Stodents must answer viva guestions
refated o machine construction and industrad relevance.

1. Numerical Problem Solving (05 Marks)

Students will solve numerical problems based on the EMF equation.
torgue equation, losses, and efficiency caloculanons of DU machines. The
assessment shall evaluate the student's sbility 1w apply  theoretical
concepts, perform calculations gecurately, interprel resulis, and analyze
maching performance under dilferent operafing conditions, Students may
also be reguired to explain the significance ol calculaned parameters
during viva-voce

X Machine Observation and Analyvsis (05 Marks)

Students will ohserve the no=lowd operation of a DC motor and analyze its
performance  characteristics. They shall record operating  paramelers,
observe machine behavior, identify operating conditions, and iterpret the
observed results, Students must explain the relationship between maching
construction and  performanee, discuss opérating  charactersstics, and
Justify the observed behavior during viva examination

4. Active Learning Acgivity {ALA=1) (05 Marks)

Students will prepare a detailed canstruction dagram of a DT machine
and perform a comparative study of series, shunt, and compound [DC
machines. The activity shall inclade identification of major companents,
constructionel  differences,  operating characlenstics,  advantages,
hmtatons, and typrcal industanl apphcations. Sludents shall submit a
technical report containing diagrams. companson lables, and ohservations
fior evaluation,

A Imcluzirial Application Presentation (05 Marks)
Students will conduct a study on the indostrial appheations of TH

machines in electric vehicles, cranes, clevators, hoists, conveyors, olling
mills, and industnal drive svstems, Studenis shall prepare and deliver o
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techmcal  presentation highlhighomg  the selechion  critern,  advantages,
perfommance requirements, and practical implementation of DC machines
in various  industrics,  Assessment shall be  based on  technical
understanding, presentation skills, awppheation anabvsis, and ability o
nrswer questions during discussion,

Characieristics of I Generators & Motors ‘

Tispries:

®  Working principles of BU generators und molors;

e  Magnetization charactenstics; load charactenstics of shunl. series, and
compound generators;

v Specd-torgue characlenstics of DC motors,
Starting methods of DC miotors.

o Industrial applications based on machine characieristics

Practical;

1, T siudy the relationship between generated EMFE and  Deld
current under no-load conditions by platting  the open-circuit
charactenistic (OCC) curve of a DC shunt generator and analyring
the effect of excitation on generated voltoge, |

12, To study the variaton of termimal voltage with respect o load
current in a DC shunt generator and analyze voltage regulation
and performance ander ditferént foading conditions.

1 13 To investigate the relationship between tenminal voltage and load | g i
current of a DO compound  gencrator and  understand  the
cumulative and differential compounding effects on - gencrator
performiance,

14, To study the relationship between speed and torque of a DO shunt

motor and analvee its speed regulotion capability under varying

load conditions,

To sindy the variation of speed with load for a DC series motor

and  understand s high  starting tworgque  characteristics and

industrial suitability,

16, To study the construction, workmg pnnciple. and opemtion of a
J-point starter used for protecting DO mators agninst excessive
startng current and voltage Nociiations

17. To study the construction, operstion, and pdvantages ol a d-point
starfer and understand how i provides improved profection and
speed control of DU motors

IR, Comparative Performance Analvsis of Different DO Motors: To
compare the performance characteristics ol DO shunt, serves, and
compound motors hased on speed. torque.  efficiency,  and
industrial applications,

—
L
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19, To measure the gencrated voltage of a DU penerator by changing
field excitation snd analves the elect of magnetie flux variaion
on generated EMF

201 To sy amd analyze the appheations of different DE mators in
industries such as electric vehicles, cranes, elevators, rolling mills,
and other industrial drive systems based oo their operaking
charoclensiics,

Evaluntion Metbol

Sr, Evaluation Methods SEE CCE
M
| | Plotting and analvsis of generator and motor 1o -
characternsics.
2 | Mumerical solving based on speed-torgue 03 =

and load charactenstics,

3 | Experimental  verification of [ motor 5 -
starting methods

4 | Active Learming  Assignment  (ALA-2) — 03
Comparative anabysis of serics, shunt, and
compound machines.

wn

Giraph anakysis & performance mterpretation = 0s

using experimental data,

Examimartion Siyle:

1. Plotting and Analysis of Generator and Motor Characteristics (10
Marks)

Students will perform  experiments o oblain and plol the operating
characteristics of DC generators and motors. The practical examinatson
may inelude open-circuit characteristics of a DU shunt generator, load
characteristics of @ shumt  gencrator, external chamcteristics of a
compound generntor, speed-torque  characteristics of a [C shunt motor,
and speed-load charctenstics of a DC senes motor, Students shall record
observations, plol characteristic curves, analveze muchine performance,
and expliin the significance of the obtaimed characteristics in practical
and industrial applications; Viva-voce shall be conducted 1o assess
conceptual understanding and interpretation of experimental results

2. Numerical Solving Based on  Speed-Torque  and  Load
Characteristics (05 Marks)

Muodern DC Machine Technology: C | |
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Students  will  solve  numenical  problems related 0 speed-torgue
characteristics, speed regulation, load chamcteristics, generated voltage,
mikor  performance, and . machine  efficiency, The assessment shall
cvaluate (he student's alliy o apply theoretcal ponciples, perform
accurnte ¢aleulations, anphvee results, and interpret maching behavior
under vurying opersting conditions. Students may also be required o
explain the practical significance of the calculated parameters during
Viva=voce

d Experimenial Yerification of D MModor Startimg Methods (05
Marks)

Students will demonstrate the operition of 3-point and d-point stamers
used for DC motors. They shall explain the necessity of starters, wentify
the vanous components of the starter. describe the protection mechanisms
provided, and verify the starting procedure experimentally. Studénts shall
compare the performance amnd applications of both staming methods and
explain their industrial significance during viva examination

4. Active Learning Assipnment (ALA-2): Comparative Analvsis of
Series, Shunt, and Compound Machines {05 Marks)

Students will prepare o comparative lechmical study of senes, shunt, and
compound DC machines. The assignment shall  inglude working
principles, constrictionsl Teatures, operating charscteristics, sdvantiages,
limitations, speed regulation, (orque characteristics. and typical industrial
applications. Students  shall submit a  report contmining  diagrams,
companson  fables,  performance  analvsis,  and  application=based
conelusions for evaluation,

5. Graph Analysis & Performance Interpretation Using Experimental
Data (05 Marks)

Students will analyze experimentally obtaimed characterstic ourves of D
generstors ond molors and mlerpret thesr performance under diffarent
operating conditions, The tazk shall include evalpation of speed variation, |
volage regulation, load response, torque characteristics, amd elficiency
trends. Students shall prepare o technical répont presenting graphical
aniplvsis, observations, conclusions, and récommendations regarding the
selection of appropriate DC machines for specific industnial applications,
The report shiall be submitted through the GMWIL Poral for assessment,

Speed Control & Braking Technigues

Topics: |8 2%

®  Armature controd method

Muodern X Machine Technology: €

e

Y @, _ R .
cepiand Application - BET2EL 15305 Page bal 19
T = .

W




GYANMANIARD IKNOVATIVE UMIVERSITY CYAMMANIARD INSTITUTE OF TECHMNOLOGY

Freld control method

Wird Leonard svstem.

W -based eleciome speed control

Drynamic braking. plugging, and regencrative bmking
Mosdern D deive svstems snd avtomaiion

Practical:

21, To study the speed control of a DC motor by varying armature
resistance and onalvze the effect of amature voltage drop on
muker speed and perfommance

22, To study the speed contrel of o DN moter by varving Geld current
und understand the effect of magnetic Tux variation on motor
speed

2% To snalyze the speed control of o DC motor by changing the
applicd armature volinge using a variahle vollage source and study
its perfomance characterisiics.

24 Toostwdy the principle and operation of PWM-Based spéed control
of DC motors and analyze the effect of duty evele vanation on
motor specd control,

25. To measane the rotatonal speed of a DO mowr using a digital
tachometer and understand the variation of speed under different
operating conditions

26, To stady the operation of dynomic braking in DC motors and
anabyze the conversion of Kinetic energy info elecincal energy for
quick stopping of the motor,

27, Study the plugging braking method of 120 motors and understand
the reversal of motor connections [or repid braking action.

28 To study the working principle of regencrative braking and
understand the recovery of electncal energy during motor braking
DpEraticn.

29. To simulate and analyze DU drive systems used in industries and
Study their speed control, protection, and operating performance,

3. To compare variows [ miotor speed control technigues based on
speed  range. efliciency. response, advantsges,  and - industrinl
sthtahality

il. To stady the performance of a DU motor under different load
conditions by observing variations m speed. current. and torque,

Exaluation Method

5. Fraluation Methods SEE LCE
M.
| [Pemonstration of specd confrol technigues 11 -
using a praciical sefup

AN

(B e i
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2 P M-hnsed speed control cirout (15
implementation and analyss.

3 | Venfication amd comparison of broking 5] -
methods,

4 | Active Learning  Activity (ALA-3): - 05
[esign o speed control circun using the
PWM technigue.

5 | Simulation and analysis of mdustnal DG = (4
drive syslems.

Excermirrition Style:

1. Demonstration of Speed Control Technigues Using s Practical
Setup {10 Marks)

Swidents will perform practical mplementation of varous DC maonos
speed control technigues using lboratory sctups. The examination may
include armature resistunce control, field control, vanable voltuge control,
or other suituble speed control methods. Students shall vary operating
paramelers, measire molor speed using appropriaie insiruments, record
obscrvations, and analyze the eifect of control methods on maotor
performance. They must expluin the opersting principles, sdvantages,
limutations, and industnal applications of each speed control technigue
during viva=voce examinabicn

I. PWM-Based Speed Control Circuit Implementation and Amalysis
(05 Marks)

Students will implement or analyze a PWA-based DC motor speed
control circail using a controller, simulation platform, or hardware setup
They shall explan the principle of Pulse Width Modulation (WM,
vbserve. the wvaration of motor speed with duty evele changes, amd
analyze the performance of the control system, Students shall interpret the
obtained results and discuss the pdvantages of PWM control in modermn
D drve applications during a viva examination.

Y Verification and Comparison of Braking Methods (05 Muarks)

Students will experimentally demonsteate and compare dynamic braking,
plugging, and regenerative braking technigues wsed in DC motors. They
shall observe motor behavior during braking, record relevant parameters,
compitre braking performance. and analyze the mdvanmges, limintions.,
ind _industrial applications of cach_method. Students must explain the

ETIZEE13305 Page B of 19
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encrey  dissipation and energy  recovery mechanisms associated with
dilferent braking technigues during a viva voce

4. Active Learning Activity {ALA-3); Design o Specd Control Cirewil
Using the PWM Techmigue (05 Muarks)

Students will desizn o PWM-based speed control cirewit for a DC motor
using simulation software or circuit design tools. The sctivity  shall
mnclude  circuit  design, component selection, duty  evele  control
methodology, expected output characteristics, and performance analysis
Students shall submit a wchnical repont comtmming cirewt dugrams,
design caleulations. simulation resulis. and observations for evaluation,

2, Simulation and Analysis of Industrial DC Drive Svstems (05
Muarks)

Stodemts will study and analyze industrial DC drive systems  through
simulation, case studies, or expenmental demonstrations. The task shall
miclode  investigation of speed control strategses. braking fechniques,
autcmation  features,  load response, and  performance  optimization
methods used in industrial applications. Students shall prepare a technical
repont presenting  simulntion results, system analysis. observations.
conclusions, and industrial relevance. The report shall be submitied
through the GMIL! Portal for assessment.

Maintenance, Testing & Protection of DC Machines

Tospries:

Preventive maintenance of D machines.
Rrush maintenance

Commutaticn proflem.

Machine faulis and iroubleshooting,
Insulation testing.

Termperature momitoring,

Efficiency testing methods, |4 1
Protection systems Tor DC drives

Fractical;

2. To inspect the condition of brushes and commutators of DC
machines and study proper maintenance procedures 10 ensure
smooth operation and improved performance,

33, To study the cleaning and servicing methods of differem [
machine components and  undesstand  their  imponance  in
maintamime machine efficiency and reliabilin

Madem DC Machine Technology: Condg - BETZEE 13305 Page 9 of 19
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ek

34, T measure the insulation resistance of D machine windings
using o megger and cvaluate the imsulation condition for safe
{VPEFIL RO

. T uhserve the emperature fise of a DO machine under difforent
lead conditions and analyre the effect of londimg on mochine
performance.

. To jdentily common fauls m DC machmes and practice
iroubleshooting  technigues for  maintaining  proper  maching
pperalien

7. T study the causes of commutation problems i DC machines
pnd understand methods for detection and cornective mamienans

38, To calculate the efficiency of a DO machine using load st data
and unalyze the performance under different operating conditions

39, To study and test the overload protection system of DO machines
and understand its role in preventing machine damage.

40, To siudy different protection methods used against short circunts
and  owercurreni conditions o DC machines and  industrial
Ty Hems

41, To prepare a preventive maintenance checklist for DO machines
and understand the importance of regular inspection and servicing.

42, To analyze vibration and noise levels in DC machines and identify
possible mechanical or electrical fauls.

43, To study industrial mamtenance practices, safety procedures, and
precautions required during operation and  maintenance of (O
imachines,

i
LR

Foviiliiamtiom Metliod

1 Evaluation Methods SEE CCE
N,
I | Fault dsagnosis and troubleshooting of DC [ -

machine faolty

lnsulation testing and efficiency caleulation (3 -
using load test data

V| Demonstration of maintenance amd protection 5
lechnigques

4 | Qe on machine Fauhs, proection systems, - 05
and mamienance procedures

-

Maintenance Checklist & Foault  Analysis - (15
Report Submission

Modem DO Machine Technology: Ci tion - BETZEE 13305 Page 10 of 19
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Examination Sile;

I. Fault DNagnosis amd Troobleshooting of DO Machine Faunlis
(10 Marks)

Students will perform proctical fauh disgnosis and  troubleshooting
getivities on DO machines, The examination may inolede identilication of
common fulls such as excessive sparking at brushes. poor commutianon,
overheating, abnormal noise, vibragion, open-cirguin faulis, short-gireui
faults, and loose elecirical connections. Students shall inspect the
maching, identify probable causes of fauls, recommend corrective
actions, and  demonstrate  appropriate  troubleshootng  procedures.
Students must  explon  faull  symptoms.  diagnostic methods.  and
preventive measures during viva-vooe examindation,

1. Insulation Testing and EfMiciency Calenlation Vsing Load Test Daia
(05 Marks)

Students will perfomn insulation registance measuremicnl using 4 megger
and evaluate the condition of machine insulation. They shall also
calculate  machine efficiency using expermmental boad test data by
determining losses and owtput perfirmance. Stdents must analyvee the
test results, interpret the significance of insulation resistince values and
efficiency calculstions, and explam thewr mporance m ensunng relinbie
machine operation during a viva examination.

3. Demonsivation of Maintenanee and  Profection  Technigues
(03 Marks)

Students  will demonstrute  preventive montenance and  protoction
practices used for [ machines. The practical assessment may include
inspection and maintenance of brushes and commulators, cleaning and
servicing  procedures,  overload  protection testng,  and  sody o of
short=cireuit and overcurrent protection systems, Students shall explain
maintcnance schedules, safety precautions, protection mechanisms, and
their role in enhancing mochine reliabihey and operational hife during
Vivil-Vie,

4. Quiz om Machine Fanlts, Protection Svstems, amd Mainfenance
Procedures (05 Marks)

Students will complete o guiz covering machine Taults, Tsuli diagnosis
methods, protection systems, maintengnce procedures, insulation testing,
commutation problems, safety practices, and industrial maintenance
standards. The assessment shall evalopie concepiual  understandimg,

Maodem DC Machine Technology: Co ftion - BET2EE 13305 Page 11 of 19
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troubleshootime knowledge, and awareness of maimtenance and probection
requirements for DC machines

5 Maintenance Chechlist & Faoll Analysis Report Submission (05
Murks)

Students will prepare and submit o comprehensive maintenance checklist
ond fault onobvsis report for o [ machine. The report shall nclude
inspection procedures, mumtenance schedules, fault symptoms, probable
cluses, correclive actions, protection methods, safety precautions, and
recommicndations for improving machine perfermance and reliabifity.,
Evaluation shall be based on technical accuracy. completeness of analyvsis.
documentation gquality, and practical relevance. The report shall be
stbmitted through the GMIU Portal Tor assessment

Smart DC Drive & Industrial Application

Topics:

o Imtegration of DC drives with automation systems

o  [lectnic vehicle DC motor applications.

# | l-based miotor monitoring systems

o  Smart protection and control techrigues.

¢ |ndusirial troubleshooling and performance opbimizabion

Practical:

44 To measure and monitor the speed of a X motor using & digital
tachometer and amolvze the speed varintion under  different
operating conditions.

45, To test the performance ol a batlery-operated DC drive system and

5 sudy its operation. efficiency. and suitability for poriahle | 18 2%
ppplications,

46. To develop an loT-based monitoring svsiem for ohserving motor
parameters such s speed, curent, volage. amd  temperature
remaotely.

47 To design and implement an overlosd protection system for DU
modors o preven! damage Jdue o excessive current and load
conditions

18, To design and study o PWM-hased smart motor control sysiem
for efficient speed control and mproved performance of [C
ITHHATS.

449, To design and develop a batterv=powered DC drive model and
study its apphcation in electne velicles and pormable svstems.

A0 To develop an automatic speed regulation system for mamtaming
constant molor speed under varyving load conditions,

Modem DC Machine Technology: Cong #- BET2FE13305 Page 120119
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51, To test and analyze DC motor performance by observing speed,
current, torgue, and efficiency under different load conditions

52, To design a smnrt foult detection and alarm svsiem for ideniifving
abnormal cond itons in DC dove systems,

33, To annlyze the energy consumption and efficiency of a DC drive
system and identify methods for improving performance

34, To develop o mini project based on sman DC drive appheations
and  understand  practical implementation  of  moior  control
technigues.

55, To demonstrate the developed project and analvee s industrial

applications, advantages, and future scope in automation and drive

syalems,

Evaluation Method

Sr. Exalumtion Compomnent SEE | CCE
M.

I Final Project Demonsteation and Fundtionasl ] -
Performance

F i Circuit Design, Innovation, and Application 03 -
Analvsis.

3 Viva on project implementation, | (5 - |
troubleshooting, and mdustrial relevance.

4 Project  report  submission, including  the - 05
circuil, testing, and observations.

5 Presentation and Tesmwork Assessmendl. = [} ]

Examimation Siyle:

I. Final Project Demonstration amd Functional Performance (10
Marks)

Sudems will design, mplement, and demonstrate a smart DU drive
apphcation based on modern industrial concepls. The project may inclode
loT=based molor moniloring  svstems,  batierv-operaied 1 drives,
automatic speed regulation svstems, smant fault indication systems.
overlond protection systems, or energyv-cfficient DC drve applications.
Students shall demonsirate the working of the developed system, explain
the opermting principle, perform functional testing, and evaluate system
performance under different operating conditions. Assessment shall focus
on_functionality, practical implementation, troubleshooting ability, and

Muodern DU Muaching Technology: Conce il BETIELEI3305 Page 13 of 19
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industrial applicability. Studems must answer guesiions related 1o project
aperation during the viva-voce examination.

2. Cirewnit Design, Innovation, and Application Analvsis (05 Marks)

Students will present and justily the circuil design and implementation
miethodology tsed in their sman DO dove propect, The assessment shall
include  evaluation of cirewit design, component  sebection, contrul
strategy.  mnovation, system ntegration, and  application  relevance
Students shall explain the design approach, analvee system performance,
discuss mmprovements over conventional methods, and demonstrate the
sty of the proposed solution for industrial applications,

X Viva oo Project Tmplementation, Troubleshooting, and Industrial
Relevance (05 Marks)

Students will undergn a viva-voce examination based on  projeci
implementation, testing  procedures, (roubleshooting  techmigues, and
mdustrigl  apphcations.  They shall explan  hardware and  software
miegratron, working poncples of the developed system, performance
analvsis, fault diagnosis methods, safety considerations, and future scope
of the project. Assessment shall evaluate technical understanding.
problem-solving ability, communication skills, and industrial swarenigs.

4. Project Report Submission, Including Circuait, Testing, and
Observations (5 Marks)

Students will prepare and submit a detailed project repoe documenting all
stages of project development. The report shall include objectives, a
literature review. circuil dingrams, hardware specifications, methodology.
an implementation procedure, testing results, ohservalions, performance
snalvsis, conclusions, and industnal apphcations. Evaluation shall be
based on  techmical sccuracy, completencss, presentation  gqualiny,
documentation standards, and interpretation of resulis. The report shall be
submitted through the GMILU Portal for assessment.

5. Presemtation and Teamwork Assessmend (05 Muarks|

Stdents will deliver a technical presentation on their smart DO drive
project highlighting the problen statement, objectives, methodology.
implementaiion, testing. results, snd indusinal sigmificance.  Students
working in proups  shall  demonstrate  effective  teamwork,  task
distribution. coordination, and collaborative problem=solving throughow
the progect. Assessment shall be based on lechimcal comtent, presentation
skills, communication effectiveness, tcamwork, innovation, and the
ability 1o respond to questions during discussion and evaluation,

Modern DC Machine Technology: Concept a FZEE13305 Page 14 of 19
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Suggested Specification Table with Marks:

GYANMANIARL INSTITUTE O

TECHMROLOGY

[hstrebution of Marks

[ Hevised Bloom™s Taxonemy)

favet Remembrance Understanding Application | Anabvee | Evalunte Create (C)
g (R) (L] {A) (N (E) o
Weightage e s ok ; :
ag 03% I 3% 25% I 3% | ¥ 0%

MNote: This specification table shall be ireated as o genernl guideline for students and teachers. The
actusl distribution of marks i the evaluation may vary shightly from the above table.

Course Outcome:

After learning the course, the stnidents should be able fo:

01| Explain the construction and opertion of DC machines.

CoO2 | Analyvze the characieristics and performance of DC penerators and motors,

CO3 | Implement spised control and braking techmigues for DC drives.

Cod | Perfoorm testing, maimtenance. and froubleshootimg of DU machines.

COF | Design and demonstrate smart PO drive applications wsing modem industnial concepts

Instructional Method:

Ihe course delivery method will depend on the content requirements and students’ necds. The teacher, in
addition (o the conventional teaching method by the blackboard, mav also use any of the tools, swch as
demonstration, role-play, quizzes, brainstorming., MOOCs, etc.

Froom the content, 10%% of opics are sugpested for Mipped=mode instruction,

Students will wtilize supplemeniary resowrces, moloding online videns, NPTEL/SWAYAM videos,

e=cotrses, and virtunl lnboratones

The imemal evaluation will be done on the basis of the CCE (Continuous and Compréhensive

Evalustion

S5FE Semester End Evaluation wall be conducied at the end of esch module for the evahmation of the

perlfomance of studenis i the Inboraory.

Reference Books

[I B L, Therajn and A, K. Theraga, Electnical Technology - Yolume [1, 5 Chand Publicuiions,

1211, 1 Magrath and D, P Kothan, Elecineal Machines, MeGraw-Hill Education

Modeen DC Maching Technplpgy; O
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[3] I 8, Bimbhra, Electrical Machinery, Khanna Publishers.
[4] A E. Fitzgerald, Charles Kingsley, and Stephen Limans, Electric Machinery, MoGraw-Hill.

[5] Ashfaq Husain, Electrical Machines, Dhanpat Ray Publications.

Suggested Assessment Guidelines

Module—1: Introduction to DC Machines & Construction
Construction and Fundamentals Assessment (20 Marks)

Criteria Description Marks
Component Correct identification and naming of vanous paris of DC 5
[dentification machines, such as the voke, poles, armature, COMMUAIIT,

brushes, and field winding.
Construction Explains the construction, function, and working of each 5
Understanding component with neat sketches wherever applicable.
Industrial Describes the applications of DC machines m industries, 5
Applications electric vehicles, crunes, elevators, and traction systems.
Presentation & Viva | Clear explanabion, confidence during viva,  proper 5

terminology, and logical presentation of observations.

' Total 10

Madule 2: Characteristics of DC Generators & Motors
Characteristics Analysis Proficiency Check (20 Marks)

Criteria Description Marks
Ploiting und Correct plotting and interpretation of DO generator and motor 10
Analysis churacteristics, including speed, torque, voltage, anil load
churactenstics.
Numerical Problem | Accurate caleulations and analysis based on specd-lorque 8
Solving characteristics and load performance of D machines.
Experimental Demonstrates the experimental verification of DC motor | 5
Verification starting methods with proper procedure, observations, and
; conclusions.
Modermn DC Machine Technology: Conc : - BET2EE13305 Page 16 of 18
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Total bl )

Module 3: Speed Control & Braking Technigues
Speed Control and Braking Assessment (20 Marks)

Criteria Deseription Marks
Speed Control Demonstrates varous DC motor speed control techoques | 10
Demonstration {armature voliage, ficld conirol, armature resistance] using o

practical setup and explains their charactenstics,

PWM-Based Speed | lmplements and analyzes a PWH-basid specd contral cireuit, 5
Cantrol including duty cycle varation and its effect on metor speed.

Braking Methods Verifies and compares dynamic, plogging, and regencrative 5
Verification braking methods hased on experimental observations and
performance.

Tutal 20

Muodule 4: Maintenance, Testing & Protection of IC Machines
Maintenanee and Troubleshooting Evaluation (20 Marks)

Criteria Description Marks
Speed Control | Demonstrates various DC motor speed control techniques | 10
Demonstration {armature voltage, field control, armature resistance} using o

practical setup and explains their characienistics.

PWM-Based Speed | Implements and analyzes a PWM-based speed control circunt. 5

Control including duty eyele variation and its effect on motor speed
Braking  Methods | Venfies and compares dynamic, plugging, and regenerative 5
Verification braking methods based on expenmental observanions anl
performance
Total 20

Module 5: Smart DC Drive & Industrial Applications
Smart DC Drive Project Assessment (20 Marks)

Criteria Deseription l Marks l
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L2

Fault Diagnosss and | Identifies commaon DC maching faults, performs systematic 1

Troubleshooting fault dingnosis, and explains appropriate roubleshooting

technigques.
[nsulation Testng Conducts  insulition resistance  testing  and  accurilely s
and Efficiency calculates machine efficiency using load test dats,
Caleulation
Maintenance and Demonstrates prevenlive mamtenance procedures and explams 5
Protection protection methods for safe and reliable operation of DO
Techmigues machines,

Tutal 20
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