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. : =
e Course | Course | IKS Hrs/Week SEiL=) SO | Paper M:
SN Type Code Hrs Learn | Learning [Credit | pyration
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1 | Utilization of DSC | EE23108 | 1 | 4 2 6 3 2.30 20 | 20 | 60 | 10 | 100 [ 40 | 25 | 10 254 | 10 15
Electrical Energy
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Programme : Diploma in Electrical Engineering (Sandwich | attern)

Course Code: EE23 108 Course Title: Utilization of Electrical Energy

Compulsory / Optional: Compulsory

Teaching Scheme and Credits : Examination Scheme
FA-TH | SA-TH SA
FA-
CLE 1L LL SLH | NLH | Credits (2.30 PR SLA | Total
| T1|T2| Hrs.) PR | OR
4 - 2 -- 6 3 20 | 20 60 25 - | 25# -- 150

Total IKS Hrs. for course:

Abbreviations: CL- Class Room Learning, TL- Tutorial Learnmg, LL- Laboratory Learning, SLH-Self
Learning Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment,
SLA- Self Learning Assessment

Legends: @ Internal Assessment # External Assessment *# On Lme Exammatlon @$ Internal Online

Examination

Note:
1. FA-TH represents an average of two class tests of 20 marks each conducted dunng the term.

2. SA-TH represents the end term exammatlon

1. - Rationale:

The electrical superv1sors it technicians are expected to possess knowledge of utilization of electrical
energy especially in the 1ndustry Their main job functlons are to supervise the operation & control of
various electrical drives, electrical furnaces, etc. Rallway is one of the major employers of Electrical
7N Diploma holders therefore Dlploma holder should also study the Electric Traction system. This course
deals with utilization of electrical energy in various industries.

1G: Industry / Employer Expected Outcome: Operate various electrical utilities used for industrial and
commercial applications. :
II1. Course Outcomes: Students will be able to achieve & demonstrate the following COs on completion

of course based learning

CO]1 | Identify suitable methods of Electric Heating for specific applications.
CO2 | Operate the different electric welding system.

CO3 | Select suitable electric drive for specific application

CO4 | Identify the types of electric supply system for Electric Traction
COS5 | Understand basic concept & types of Elevator & Escalators.

Utilization of Electrical Energy (EE23 108) \P-stcheme
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Course Content Details:

Diploma in Electrical Engineering

— ]

Unitmutcomc Topics / Sub-topics
No.

TLO 1.1 Explain construction, working principle
and classification of the specified electrical
heating system.

TLO 1.2 Recommend the relevant heating system

for the given application with proper justification.
TLO 1.3 Design the heating element of the given

type of furnace from the specified data.

TLO 1.4 Solve simple numerical on estimation of
size of induction furnace

TLO 1.5 Explain working principle, application of
dielectric heating

2

(it

. friou'rsé OutcomeC@] :
e

: Electric Heating _ .
i 1.1 Advantages of Electric Heating.

1.2 Modes of Transfer of Heat

1.3 Classification of Electric Heat!ng |

1.4 Resistance Heating: Construction & Operation of
Direct Resistance Heating - Salt Bath Furnace,
Indirect Resistance Heating: Resistance Qven\s. |
Requirements of Heating Element Material, Cayses|
of Failure of Heating Elements3 Methods Qf
Temperature Control, Applications of R_esustance
Heating, Design of Heating Element. (Simple
Numerical problems on heating elements) i

1.5 Arc Heating: Electrical properties or characlerlsucsl
of an electric arc, effects of arc length. ‘
Construction & Operation of Direct Arc Furnace |
Indirect Arc Furnace. Applications of Arc Hcati:.

1.6 Induction Heating - Construction & Operation of
Core Type Induction Furnaces: Ajax Wyatt
Furnace, Coreless Induction F urnace, Applications
of Induction Heating, High frequency eddy current
heating. Infrared heating, Estimation of Heat data.
(Simple Numerical problems on rating of furnace.) [

1.7 Dielectric Heating; Principle of Dielectric Heating,

. Advantages of Dielectric Heating |
1.8 Limitations of Dielectric Heating, Applications of

Dielectric Heating' (Simple Numerical problems on
: DielectriC_Hé@tipg)

[

|

aching Hours :14 hrs Marks: 14

TLO 2.1 Select the relevant we'lciin'g system for
the specified application with justification.

in welding. .
TLO 2.3 Describe the working principle of
Electric Welding and its types

TLO 2.4 State the applications of modern
welding techniques

~ 2.1 Methods of Electric Welding — Electric arc
TLO 2.2 Describe the working principle and] ~

construction of special type of transformer used| . .

2 : Electric Welding

- ' welding, resistance welding.

2.2 Resistance Welding — Princi
resistance welding. Advanta
resistance welding :

2.3 Electric Arc Welding- Principles, Types,
advantages, disadvantages & applications of all
types. '

2.4 Comparison with resistanc
Welding

2.5 Modern weldin
under water we

ples, types of .

ges, disadvantages of

€ welding & Electric Arc

g techniques like Ultrasonic, Laser,
Iding, IGBT controlled welding,

Course Outcome: CcO2

APPROVE

A
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Teaching Hours : 8 Marks : 10
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3

1LQ3.| Differentiate the salient features between |
llﬂwe given types of electric drives.

1.‘“0 3.2 Recommend the relevant motor for the
given application with justification.

TLO 3.3 Select the relevant enclosure for the given
atmospheric condition with justification.

TLO 3.4 Select the power transmission drive of the
r.elec'tnc motor for the given application with
justification.

TLO 3.5 Estimate the relevant size and rating of
electric motor for the specified load cycles.

Diploma in Ele
3 : Electric Drives

" 3,8 Factors affecting size€ 0

Course Outcomeﬁ C_O3 &
[Teaching Hours : 12 Marks: 12

cirical Engineering e

block diagram of Electric Drive
ages of Electric Drive.
1 of Electric Motors,

3.1 Definition and

3.2 Advantages and Disadvant

3.3 Factors Governing Selectior
Types of Electric Drive.

3.4 Nature of Load: Nature of the Mech
Matching of the Speed Torque Characteristics of
the Motor with that of the Load

3.5 Braking Characteristics - Plugging, Rheostatic
Braking and Regenerative Braking, as Applied to

Three Phase Induction Motor.

3.6 Mechanical Features - Type of Enclosure
Type of Bearings, Type of Transmission for Drive,

Noise Level.
3.7 Load Conditions - Continuous Loads, S

[oads, Intermittent [Loads, and Continuous

Operation with [ntermittent Loads.
f Motor (Simple numerical).

g & means of obtaining it

anical Load,

as per IS.

hort Time

3.9 Load equalization meanin
(no calculations).

TLO 4.1 Recommend relevant traction system for
the given application with justification.
TLO 4.2 Select the relevant track electrification
system for the specified traction services with
justification. R

'I1.O 4.3 Differentiate the salient features between
the given types of track electrification system.
TLO 4.4 Draw the speed -time curve for the
specified electric traction application. -

TLO 4.5 Differentiate between the given types
kraction services based on the given criteria. .
T1.O 4.6 Determine average and sched

the given traction service.

dule speed for

ol ey

“|4: Electric Traction -

Course Outcome: CO4
Teaching Hours : 16 Marks: 14

4.3 Block diagram

T

T railways.
4.5

Traction System, Requirements of

- anIdeal Traction System, Non-electric Traction
Systems, Electric Traction Systems, Advantages
and Disadvantages of Electric Traction Systems.

4.2 Systems of Track Electrification

. 'of AC locomotives by using three

ption of various

4.1 Introduction 't_o

phase Induction Motor with descri
equipment and accessories

4.:_4};S_i'ﬁg[ei and compound catenary construction In

Types of services, speed time

d time curve, Definition of
Crest speed, Average speed scheduled speed and
schedule time. Factors affecting schedule speed,
analysis of trapezoidal and quadrilateral speed time
curve ( No derivation, simple numerical on it)

4.6 Tractive effort (No derivation only formula)
Specific energy consumption, Factors affecting
specific energy consumption, coefficient of
adhesion, factors affecting on coefficient of
adhesion.

4.7 Working principal, advantages and disadvantages
of Mono Rail and Metro Railways

4.8 Introduction of Hyperloop train

4.9 Introduction of DMU and EMU

Traction Mechanics:
curve, simplified spee

L

{rilization of Electrical Energy (EE23 108)

APPROVED COPY

kr

P-23scheme



(;"\'('I'!
AN Prliine b |
ment | olyre hnic, Mumbai

Diploma in Electrical Engineering

; :: “\l I.)cm‘l“ihc Components of Elevator 5: Elevators & Escalators
932 Explain Working of Elevator 5.1 Introduction
]‘1'05-3 Enlist Types of Electric Elevators 5.2 Components of Elevators
1‘1-05.4 Describe Components of Escalator 5.3 Working of Elevator
1‘1..05.5 Explain Working of Escalator 5.4 Types of Electric Elevators
TLOS.6 Enlisy Types of Escalators 5.5 Advantages and Dis-advantages of Elevators
1_"'05-7 Compare Elevator and Escalator 5.6 Components of Escalator
1 LO§.8 Explain Maharashtra Lifts, Escalators and 5.7 Working of escalator |
Moving Walks Act,2017 5.8 Types of escalator |
5.9 Advantages and Dis-advantages of Escalators ’
5.10  The Maharashtra Lifts, Escalators and Moving f
Walks Act,2017
Course Outcome: CO5
L Teaching Hours : 10 Marks: 10
IV. List of Laboratory Experient. (Minimum 10) .
Sr hLaboratory outcomes Laboratory Experimeﬁt A . Number| Relevant
No N of COs
1 LLO 1.1 Identify component of «[Prepare a report on electrical heating furnace after Col
| [electrical heating furnace - - Visiting industry / lapora;ory/intemef-3suryqj? :
-0 2.1 Identify component of weldingPrepare a report on welding transformer affer : £02 7
2 [transformer POV |Visiting industry / laboratory/internet stirvey
s, £ i
3 LLO 3.1 Solve the numerical on size orfNumerical on size or rating of motor . 4 CO3 7
= [rating of motor AR R A = |
4 LLO 4.1 Observe component used inlPrepare a report on your visit. to’__ﬁ_carby electric 4 CO4
traction sub-station . fraction sub-station. )
LLO 4.2 Observe Control system used in[ R L 2
traction sub-station o O R A
LLO 5.1 To observe different types'"otPrepai"e' "ag.r_épo]r;" by observing different types off 4 CO35 -
S elevators elevators at various sites / locations/ internet survey ;
LLO 6.1 To observe different types ofPrepare a report by observing different types of 4 CO5
6 escalators escalators at various sites / locations/ internet survey
LLO7.1 Observe various equipment’siPrepare a report on various equipment’s and| 4 CO4
7 and accessories used in AC Locomotivesiaccessories used in AC Locomotives
8 LLO8.Describe dielectric heating oven. Prepare report on dielectric heating oven. 2 COl 1
9 LLO 9.1Explain ‘welding genérator repare report on welding generator 2 CcO2 ]
LLO10.1 Compare Metro and Mono Rail Prepare a report by comparing Metro and Mono Raj I 2 CO4
1065y public transport. for public transport.
LLOITL.1 Explain Ultrasonic, Laser &[Prepare a report on Ultrasonic, Laser & under wate] 2 CO2
I under water welding welding
LLO 12.1TDemonstrate of ARC Demonstration of ARC welding and noting down 2 CO2
12 welding and noting down the he specifications of equipment used.
specifications of equipment used.

Utilization of Electrical Energy (EE23 108)
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I. List of Tutorial
NIL
11 Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills
Development (Self Learning): (Minimum 5)
I
NA
111. Specification Table:
) 1 Distribution of Theory Marks
Unit Topic R Ui oA ( Total
No Title Level | Level | Level Marks
L 1  [Electric Heating 2 4 8 14
t »  [Electric Welding 2 4 4 10
L 3 [Electric Drives & 4 8 12
L 4 [Electric Traction 2 8 4 14 7
. L 5 |[Elevators & Escalators D 6 ) 10 )
L Total | 08" 26 26 60 (

IV.Assessment Methodologies_;’fl‘oqls‘

Formative assessment (Asgessmént for Learning)

Summative Assessment (Assessment of Learning)

V. Suggested COs - POs Ma.:_,t‘l'r_ix Form

End term examination, Vivaevdéc, Workshop performance (25 marks)

Rubrics for continuous assessment based on process and product related performance indicators ( 25 marks)

T TR Rt | e Programme
Programme Outcomes (POs) = Specific
S W e Outcomes
ﬂ,ourse e Bt (P SOS)
Jutcome PO-5
s(€0n) 1" o PO-3 Engineeri
: i ngineering PO-7
Basic and | PO-2 Design/ PO-4  |Practices for |PO-6 Life (PSO{PSO-{PSO-
Discipline Proble |Developmen Engineerin | Society, |Project Lon 1 2 3
Specific m t of g Tools |Sustainabilit Managemen g
Knowledg Analysis{ Solutions y and t Learnin
e Environment g
COl 3 2 3 3 2 2 3 2 2 2
CO2 3 2 2 ) e 2 2 3 2 1 2
CO3 3 1 - 1 1 - 2 - 1 1
CO4 s 2 1 2 2 2 3 3 2 2
CO5 3 1 5 o 2 1 3 oo R
Legends: - High:OS, Medium:02, Low:01, No Mapping: --
' =

Utilization of Electrical Energy (EE23 108) 5 APPRO}?&D CO h
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' J sl il " v ! )¢ -"7 ¥
Diploma in Electrical Engineering

VI. Suggested Learning Materials / Books
Sr.No Author Title . Publisher STTTRITS
- Art and Science of Utilization of Dhanpat Rai & Sons,New Delhi, [
B Electrical Energy 9788177001440 e
> bUB.G Utilization of Electric Power and [S.K. Kataria & Sons, New Delhi, IS
s e Electric Traction. 978- 9350142585 -
g G.C Giro Utilization of Electric Power and [Khanna Publishers, New Delhi, I
i T Electric Traction. 8174091645 ‘
J. Upadhaya and S.N. . ; Allied Publisher Ltd., New Delhi,
4 Maheidi Electric Traction ISBN: 8177640054 .
< ; ; Narosa Publishing House, New Delh
5 G.K. Dubey Fundamentals ofE‘lectrfc Drive ISBN: 8173190410 , 978817319044
b - . Chand, New Delhi, ISBN:
6 V. K. Mehta Principles of Power System 3753 ]azn] 924962
; % t Rai & Sons,New Delhi,
7 H.Pratab Modern Electric Traction II;I]IE;I;IP E: 232]5 67147206
3 g lSlvaS;gaI{a{iud&&hdé Generation and Utilization of PerSonal_Educatipn, New Delhi.
S Electrical Energy ISBN: 9789332515673

VIIL. Learning Websites & Portals

Sr.No Link / - Description
| .. Portal i %
: https://www.voutube.cofﬁflwaf":h‘?y—‘:CoHVA Inr82A | Complete description of Arc
‘:/ AL VAVVARY 7 / 7 ? ':' = ‘ ; . g
5> | https://www.youtube.com/watch v 7GLIBW2VBLO SR < Videos on Electric Traction |
tps://www. .com/ h?v—fakC Lul ;"Y‘ ;
3 hitps://www.youtube.com/watch?v=fakG u03jYg Videos on Electric Traction .
4 hltps://www.youlube.com/watch‘?v=BDM FsYnTdVI Videos on Electric Locomotive
with full description
5 https://www.youtube.com/watc-h?v=49rH3bu.D0bc Video showing the working of
: Diesel Locomotive
https://www. outube.com/watch?v=82EFMvYcbNa ; :
6 | Dps: Y ) ‘ Videos on Electric Multiple Unit
7 ht_tp_s://www.youtube.com/watch?v=AAyLan4UJY Videos to describe Electric Heating
= , system
APPROVED COPY
Utilizati Electrical E, WE23 | : 15 093
ilization of Electrica nergy (EE23 108) e é/:;rdiﬂaiof P-23scheme
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VILLL Academic Consultation Committee/Industry Consultation Committee:
| \ - Name Designation Institute/Organization
\NO

1 Mr. Rahul H Shewale

Assistant Engineer

Mumbai Inspection Division Industry
Energy and Labour Dept. Govt of
Maharashtra Mumbai Central

Mrs. D. R. Kirtane
2

Lecturer in Electrical Engineering

Government Polytechnic, Nashik

3 \Miss A.V. Patil

Lecturer in Electrical Engineering

Government Polytechnic, .Mumbai

4 \Dr .P.N. Padghan

Lecturer in Electrical Engineering

Government Polytechnic, Mumbai

Coordinator, %

Curriculum Development, ©

Department of Electrical En‘éiqee_:ﬁhg

3 i

1/C, Curriculum evelopment’éftfﬁ_@j.l'i.;"jll

$

o A 4

-,

gy
¥ons s R

APPROVED,C@PY

-crdinator
G. P. Mumbaj
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Government Polytechnic, Mumbai '
Diploma in Electrical Engineering

Course Code: EE23 110 Course Title : Fundamentals of Power Electronics

Compulsory / Optional: Compulsory

Teaching Scheme and Credits Examination Scheme
FA-TH SA
CL| TL | LL |SLH |NLH | Credits SATH s SLA | Total
T1 | T2 (2.30Hrs.) | PR PR | OR
4 -- 2 2 8 4 20 | 20 60 25| 25| ==l 175

Total IKS Hrs. for course: 1 Hr.
Abbreviat.ions: CL- Class Room Learning, TL- Tutorial Learning, LL- Laboratory [Learning, SLH-
Self Learning Hours, NI.H-Notional Learning Hours, FA - Formative Assessment, SA -Summative

assessment, SLA- Self Learning Assessment e LR
Leggnds: @ Internal Assessment, # External Assessment, *# On Line Examination, @$ Internal

Online Examination® ~ - ; & 1w i
Note: BN 2 ;
1. FA-TH represents an t\y'f)"-class tests of 20 marks each conducted during,t-he term.

2. SA-TH represents the end term examination.
3. FA-PR represents the term w_ork :
4. SA-PR represents the end_,te'rm_'lpractical examination.

I. Rationale : ; ol
Power Electronics devices and circuits nowadays, in addition to its traditional roles in industrial

automation and high-efficiency energy systems are also having important role in energy conservation,
renewable energy systems, bulk utility energy storage, electric and hybrid vehicles. This course aims
to impart the knowledge and skill sets of operating and testing different power electronic devices and

their applications.

I1. Industry / Employer Expected Outcome:

The aim of this course is to help the student to attai
electronics based systems for various industrial ‘applications .through variou

1 the following industry identified Use of power
s teaching learning

experiences: :
1)To know the basic elements of power electronics

2) To have a understanding of power electronics ;
Devices and Circuits, including the ability to design, analyze, and im

components such as SCRs, MOSFETs, [GBTs, and diodes in real-world app
power con version, and lighting systems.

- APPROVED COP)Y
o Blectronics (BEZS L) (Approved copy) /é /o p-23scheme

circuits, Test the Performance of Power Electronic
plement circuits involving

lications like motor control,



in [lectrical Engineering
| ' ' Diploma in Llectrical Engi 10
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IX. Suggested COs - POs Matrix Form

- Programme
Specific
Programme Outcomes Oidiciies
(EUS) (PSOs)
Course PO-5
Outcome )-1 Basi >0)- Engineerin PO-7
s (COs) § alnl;smc PO-2 r)lcg;n/ PO-4 Pragcticcs ro%- PO-6 Project|Life PSO- PSZO- PS}O-
Discipline | Problem Development | Engineering Society, ManagementLong. 1
Specific | Analysis | of Solutions Tools Sustainability Learning
Knowledge and
Environment
CO1 3 3 : 3 1 - RS il
CO2 3 3 : 3 g - e e Bl
CO3 3 3 1 3 : 3 BB
CO4 3 3 1 3 “TE 3 3 3ifiiz
COS 3 3 1 3 : 3 3 3|22
Legends: - High:03, Medium:02, Low:01, No Mapping: --
X. Suggested Learning Materials / Books
Sr. Title Author, Publisher, Editionand ISBN
No. SV Year of Publication : N
|  |Power Electronics Dr. P. S. Bimbhra, Khanna Publlsher f{ 978-81-7409-279-3
i LI 2012 LA
2 [Power Electroniéé?'-"‘“"*_-';\ M.D. Singh, K.B. Khanchandam 978-0-07-058389-4
L% . & McGraw-Hill , 2014 % 7% =& :
3 Power electronics: devlces M.H.Rashid, Pearson Educatlon 978-0-273-76908-8
circuits, and appllcatlons "‘53; Limited,2014 e
4 Power Electronics Devices | V.R. Moorthi ; Oxford
Circuits and Industrial 5-_'Un1ver51ty Press 2005 978-1-62-870877-6
Applications . Rits S
XI.  Learning Websites & Portals LT G Fesaiietilink 3 O £ P '
Sr. | Link / Portal B et | _ Description
No . S e~
] www.youtube.com/ o dF. Laboratory course on Power
el Electronics
2 https://www.elprocus. com/category/prOJects/eee- .+ | Steps to Building a Project on
projects B ] + 1| Breadboard Circuit

3 | https://nptel.ac.in/course.html Binary numbers, diodes, filters,

Logic gates, Transistors
XY . | Course on Power Electromcs by

_ L N |S2IIT Bombay

5 | Power Electronics, Prof. Sabyasachi Sengupta,

Prof.N.K.De,Prof.D.Prasad, Dr.D. Kastha IIT Kharagpur

APPROVED CO
Fundamentals of Power Electronics (EE23 110) (Approved copy)

4 [ https:/nptel.ac.in/courses/108101038 -
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TLO2.3: Gain knowledge about
natural and forced commutation

SCRs.
TLO 2.4 Explain the need of the given
protection for SCR

methods and their role in turning off

e R-C triggering
o UIJT triggering,
2.2 Thyristor Turn off methods.
a) Natural Commutation
b) Forced Commutation:
e Class A- Self commutation by resonating load
e Class B- Self commutation by LC circuit
e Class C - Complementary commutation
e Class D —Auxiliary commutation
e Class E — external pulse commutation
2.3 di/dt and dv/dt protection of SCR

kCourse Outcome: CO 2 Teaching Hours: 8 Hrs
Marks: 10 (R-02,U-06,A-02)

TLO3.1: Develop a thorough
understanding of control techniques
used in rectifier circuits and their
effect on output performance.

TLO3.2: Gain the ability to design
and analyze single-phase rectifier
circuits for various load conditions.

T 3:3:
freewheeling diodes in improving
rectifier performance and reducing
losses.

Evaiuate the role of

|36
2y waveforms of Three Phase Fully Controlled Bridge

3: Phase Controlled Rectifier
3.1. Difference between uncontrolled rectification and

controlled rectification.
Phase control: firing angle, conduction angle
Circuit diagram, working, input output waveforms
and equation for average output voltage of
following (no derivation)

Single Phase Fully Controlled Half Wave Converter
- With Resistive Load, With RL Load and
F reewheelmg Diode, with RLE load.

Single Phase Fully Controlled Full Wave Mid
point Converter - With RL Load. Slngle Phase
Fully Controlled Bndge Converter — With RL
Load ,w1th RLE load__Smgle phase semi converter:
symmetrical‘and asymmetrical configuration with
RL load:

ClI'Cl.Ilt dlagram working and

2,
3¢3:

3.4.

3:5:

input output
~ Converter-With RL Load.
3.7. Comparison of 1 phase and 3 Phase Converters.
3.8. Application: DC drives, Speed control of DC series
motor with single phase half and full controlled
converter. '

Course Outcome: CO3
Marks:12 (R-02,U-08,A-02 )

Teaching Hours:12Hrs.

TLO 4.1: Understand the
fundamental principles and
classification of inverters based on
different operational characteristics.

TLO 4.2:
principles

Analyze the working
and waveforms

of

4: Inverters

4.1 Introduction. Classification of inverters according
to nature of input source, method of commutation,
connection of thyristor & commutating component.

4.2 Working principle & operation of
Basic and modified Series mverter

«~  APPROVED COPY

Fundamentals of Power Electronics (EE23.110)
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Government Polytechnic, Mumbai Diploma in Eleclric al Eng 8

I | rectifier for RL load. |

LLOY9.3Connect CRO to the experimental
trainer kit.

10 LLO 10.1 Measure output voltage of single

phase half wave bridge inverter by using CRO.
LLO 10.2 Use various controls of the CRO

Operation of single phase half 2 |CO4
wave bridge inverter with
resistive load.

11 .| LLO11.1 Plot

Torque Vs  Speed | Control of speed of [nduction 2 05

characteristics motor using v/f method

LLO12.1:Learn step-down chopper Test waveforms at various points off 2 ICOS

operation using SCR. : step up.chopper using SCR
12 LLO12.2 Learn to observe and analyze
waveforms at different points in the circuit. such
as the input, output, across the load, and the SCR
terminals.
13 | LLO13.1 Understanding the working principle [Trace the parallel inverter circuiff 2 04
of a parallel inverter, and list the major components of the
LLO13.2 Recognize and understand the functioii: circuit,. sketch the observed
of major components in the circuit, such as SCRs, [waveforms and measure Voltage
Diodes Commutating Capacitors, Inductors, levels. . ;
14 | LLO14.1 Understand the role of Case study on protection circuit of 2 06
various protection circuitsin - SCR : ‘
safeguarding SCRs from damage ‘ %
15 | LLO 15.1 Control the speed of fan using TRIAC. [Speed control of fan using TRIAC.| 2 |CO6
B & $d
Note: Minimum 10 experiments should be performed in a term for completion of TW
V1. Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills Development (Self
Learning): (Minimum 05 Assignments) O

Micro project : to be submltted ltfgfoup of 5'to 6 students

g

Micro project

* Build a power electronic circuit to produce variable voltage fora given application using following steps.
1) Identify voltage range for a given application. T e

2) Select circuit components suitable for the identifie voltage range.

3) Connect circuit components to build power electronic circuit controlling voltage.
4) Test the circuit for the production of variable voltage.

5) Prepare a report on the circuit built and submit the same.

* Prepare a report on commercial or industrial applications of power electronics devices by performing following
activities.

I) Identify 3 to 5 relevant applications.

2) Visit site and understand role of power electronic devices in identified applications.
3) Write the specifications of major components in the applications,

4) Prepare block diagram or process flow diagram of the applications.

* Prepare a report on the ratings/specifications and applications of various power electronic devices.
1) Select any 3 to 5 power electronic devices.

2) Visit manufacturers’ site or official websites of

power electronic devices manufacturers and note the
specifications or ratings of the selected power electronic devices.

3) Compare selected power electronics devices based on collected information along with their applications.
APPROVED copy
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V. Laboratory Learning Outcome and Aligned Practical / Tutorial Experiences. (Any 10)
Sr. [Laboratory Learning Outcome (LLO) Laboratory Experiment No. of [Relevant
No. , Practical Titles / Tutorial Titles |hrs. [COs

LLO 1.1 Assemble and test simple power [ Construct circuit & verify the V-I 2~ KU1

1 electronic circuit, characteristic of SCR.

LLO 1.2 Test the performance of SCR

LLO 1.3 Plot the V-1 characteristic of SCR,
plot the graph for forward blocking mode,
forward conducting mode and reverse blocking
mode

2 LLO 2.1 Understand the significance and Conslruct circuit & verify the V-I 2 |CO1
operation of TRIAC characteristics. characteristic of TRIAC.
LLO 22 Plot the V-l characteristic of
TRIAC, plot the graph for mode I and 1V.

3 LLO 3.1 Test the proper functioning of the Construct circuit & verify the V-I A ©0) |
power MOSFET. characteristics of power MOSFET.
LLO 3.2 Plot the V-I characteristic of power
MOSFET, plot the graph for transfer and drain
characteristic

- LLO 4.1 Test the proper functioning of | Construct circuit & verify the V-I 2L €01
thelGBT. characteristics of power IGBT
LLO 4.2 Plot the V-I characteristic of power
IGBT ;

5 LLOS.1 Learn how a TRIAC is used in light [ Construct the circuit of light 2 |Col
dimmer circuits to control the mten51ty of | dimmer and observe the intensity
light : of light i J

6 LLO6.1 Understand how SCRs are Construct circuit & observe 2 HICO2
triggered using an R cn'cult. firing angle (a) control of
LLO6.2 Learn how the.R value influences the | SCR using R trlgger mg
firing angle by varying resnstance :

LLO6.3 Measure the ﬁnng angle of the SCR :
and interpret its effects on cn:cmt performance . <

7 LLO7.1 Understand how SCRs are & E__onstruct clrcu1t & Observe firing 2 FOZ
triggered using an RC circuit. - “fangle control of SCR using RC
LLO7.2 Learn how the RC network influences [triggering method.
the firing angle by varying resistance and :
capacitance values
LLO7.3 Measure the firing angle of
the SCR and interpret its effects on
circuit performance.

8 | LLOB8.1The effect of change in firing angle on | Observe the output of single 2 COo3
the output phase fully controlled bridge ‘
LLO8.2 Compare output of fully controlled rectifier using R load
rectifier for R load.

LLO8.3Connect CRO to the expenmental
trainer kit. :

9 LLO9Y.1The effect of change in firing angle on | Observe the output of single 2 Co3
the output phase fully controlled bridge

rectifier using RL load

LLOY9.2 Compare output of fully controlled
%#PR.

._"
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various inverter configurations.

TLO 4.3: Develop the ability to
compare different inverter types and
choose appropriate configurations
for specific applications.

TLO 4.4 Explain working principle of
sinusoidal pulse width modulation

Basic Parallel inverter

4.3 Circuit diagram , working ,waveforms of
Single phase half bridge inverter
Single phase full bridge inverter

4.4 Voltage control in single phase inverters (PWM
Inverters): Different Techniques

4.5 Application: AC Drives Speed control of three phase
Induction Motor with Variable frequency

e Pulse width modulated inverter fed induction

motor drive
Course Outcome: CO 4 Teaching Hours:12Hrs

Marks: 10 (R- 02,U-06,A-02)

e Voltage source inverter fed induction motor drive.

circuit diagrams, working principles,
and waveforms.

TLO 6.3:Understand the
E]ectromagnetic Interference (EMI),
Sources of EMI, shielding, EM I

S | TLO 5.1: Develop a understanding | 5: Choppers
of  chopper circuits, their | 5.1 Chopper Principle
classification, and applications. 5.2 Control Techniques:
i  Constant Frequency System
}%fo 5.t2: flnalyze the opera]t:on olf e Variable Frequency System
Ifferent  chopper. types throug 5.3 Step down (buck)chopper Step Up Chopper (boost)
circuit diagrams, working principles, o
and waveforms. 5.4 Circuit diagram and working of Class A, Class
_. : _ B, Class C, Class D and Class E choppers
ZL?5'3' 'Compar.e LCITUEC 0) pen: 5.5 Application: Chopper based DC drive for
-onfigurations oin terms _ ‘of | *  cenarately excited DC motor.
functionality, operational quadrants. |coyrse Outcome: CO § Teaching Hours: 10 Hrs.
and typical applications. Marks: (R-02,U-08,A-02) -
| TLO 6.1: Develop a understandmg of| 6. Gate Dnve, Protectwn of devices and circuits
gate drive cireuitfor B]T and MOSFE?T [-6.1 Slmple -'ga-te drxve circuit for BJT and MOSFET
Ui 6 2 ,:nubber circuit for transistors
Temperature control in semlconducton
devices 6.3 “Temperature control in semiconductor dewces
TLO 6.2: Analyze the operation of Heat transfer,.'l'herma_l re51'stance and thermal
gate drive circuit for BJT and MOSFET model, Heat sink specifications
6 | Snubber circuit for transistors |, 6.4 Electromagnetic Interference: Sources of EMI,
Temperature control in Minimizing EMI generation, EMI shielding, EM |
semiconductor  devices through standard '

| Course Outcome: CO 6

Teaching Hours: 6Hrs.
Marks:(R-00,U-04 ,A-02)

standard

e
T8}
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*  Construct boost converter using MOSFET on general purpose PCB, use suitable IC for gate drive
OR
* Construct Full bridge inverter using MOSFET on general purpose PCB, use suitable IC for gate drive
OR
* Construct Inverter using Arduino and MOSFET
OR
L

any circuit from practical list.
Any other relevant micro project assigned by subject teacher.

VIL  Specifications Table (Theory):

Prepare PCB with tested circuit mounted on it for any Industrial electronics application circuit. and /or

. Distribution of Theory Marks
Unit e
No Topic Title R U A | Total
' Level | Level | Level | Marks
| Power Electronics Devices 4 6 0 , 10
2 | SCR turn on and turn off methods and protection 2 6 2 10
i circuits
3 | Phase Controlled Rectifier % ¥ 8 2 12
4 | Inverters 25 % 6 2 10
5 | Choppers 2 SEFORR 2 12
6 | Gate Drive, I:rﬁjei:tion of devices and circuits Ml=4 02 & 06
B ‘ ¥ ; \ i Total| M2 - 38 | 10 60

VIIL. Assessment Methodolog'iés}[klfp'(')jig-}__} R

™

-

l "“; _}, _ .; T r.". ‘. ‘ ;
Formative assessment (Assessment-.foﬂ_rLearl_‘ljmg)‘__.

* Rubrics for continuous assessment based on process and product related performance indicators (25

marks)

Summative Assessment (Assessment of Learning)

End term examina‘tion, Viva-voce, Workshop performance ( 25 marks)
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Course

completion of course based learning

Select appropriate power sen

Outcomes: Students W ill be able to

— onductor device for specifi ication.
Jiconductor device for specific applica

) al lngineering
Diploma in Electrical lingll

l tt:{’_ Select appropriate turn on and turn off circuits oi‘.SCI? for SpeCf.ﬁC application ncadil
‘*(a_ " Use appropriate power converter for specific application and drive.
‘L(‘(M Select appropriate inverter for specific application
~ Selec ropriate chopper for specific application :
;82 ;:-(I;.Lt:lisﬁoo?silmale gIa:Je drive and _plplcction_ciI‘CllilSi_'OLEEW_eLd_‘i‘Ef’f_f——f_mf“— Z
1V.  Course Content Details:
Unit| Theory Learning Outcomes Topics / Sub-topics
No. (TLO's)aligned to CO's
TLO 1.1 [lllustrate the power | Power Electronics Devices: .
electronic system using block I.1. Introduction to Power El.e‘ctromcs o
diagram. : 1.2. Power Electronics definition, Block _lﬂg': 5
| | TLO 1.2 Explain the general power. eleClioniCilystem, Power Sem_‘c"“dﬁcwr
characteristics of the given power devices class’x\ﬁcat'lon, Pf)We.r S L ;
electronic SWitchi: devices ratings an-d application, !dejal switc |
TLO 1.3 Des c-ribe"'t'h & constrdttich.of chefra;teristic, Desirable characteristic of rea
5 e Pame switc
tir:;iceg. g power‘ eléc_:'trpm‘c I.3. Structure,  symbol,  working  and . VI
3 2 : characteristic of power diode, Power Transistor,
L0 Ll Ue working Power MOSFET and IGBT
prmcnph? 'pfj‘_:th_t? Bvel p _ower . 1.4. Thyristor family: : _
Slectronic dt;\:gc.;e_.‘ %, ' 1.5. Definition of -thyristor, SCR Construction,
: A0 St T lica-ti_pns (.)fthe. symbol, working two transistor analogy & V-I
given power elect‘r,pmc dgf‘?‘?_‘ e ,Chag’act;érisﬁcs‘ ‘
THENE 3 3 16Deﬁmtlons Holding current, latching current,
S ‘:.'-“fjffﬁ;i;f?fliféﬁl‘i‘overvoltage.
1.7. Construction, symbol, V-1 characteristics
‘and application of LASCR, Triac, and Diac
1.8. Phase control using TRIAC: Light dimmer. :
|Course Outcome: CO1 TeachingHours:12Hrs
Marks: 10 (R-04,U-06, A-00)
2 | TLO2.1: Develop an understanding 2: SCR turn on and turn off methods and protection
of various SCR turn on methods and | circuits: : -
their significance in power 2.1 SCR turn on methods: Voltage Triggering, Gate
electronics. Triggering, dv/dt Triggering and Light
_‘ Tfiggef‘ing, .Temperature triggering. Gate
TLO2.2 : Analyze the design and triggering (‘tlI'C.UitS for SCR — Circuit diagram,
peration of gate trigger circuits and working principle, waveforms of
protection mechanisms.

* Resistor triggerin
nggering

PO N . ¥l w0 |
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XI1. Academic Consultation Committee / Industry Consultation Committee:
'_———'——ﬂ\\\‘_
Sr. | Name Designation Institute/Organisation
No.
1 Mr Kalpak Raut Director , Kalpak Electro- Kalpak Electro-tech, Badlapur,
tech
2 Mr. Sandeep Assistant Professor Shri Vile Parle Kelvani Mandal's
~ Ushkewar Electrical Engmeermg [nstitute of technology Dhule
3 Mrs Vaishali Bhosale Lecturer in Electrical Engg. | Government Polytechnic, Nashik
~ ' 4 Mrs. Pritam Khande Lecturer in Electrorucs Government Polytechnic, Mumbai :
v s Engg. E ;
5 Mrs. Jyoti Mane | Lecturer i in Electromcs : | Government Polytechnic, Mumbai
6 Ms. Minakshi Shirsat Lecturer in Electrical Enggl ¥ Govt. Polytechnic Mumbai

Department o

)

Department of Electncal Engmeerlng
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'\#‘ *‘5 3 J;ﬁ”
Englneegqg
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Programme: Diploma in Electrical £ ngineering (Sandwich Pattern)

Course Code: EE23 111 Course Title: Electrical Estimation & Costing

e —

Compulsory / Optional: Compulsory

Teaching Scheme and Credits Examination Scheme 5.
FA-TH | SA-TH FA. SA
CL TL LL SLH | NLH | Credits (2.30 PR SLA | Total
4 - 2 2 8 4 20 | 20 60 - - 25# 25 150
- g

Total 1KS Hrs. for course:

Abbreviations: CL- Class Room Learning, TL- Tutorial Learning, LL- Laboratory Learning, SLH- Self Learning
Hours, NLH-Notional Learning’ Hours, FA - Formative Assessment, SA. -Summative assessment, SLA- Self

Lear ning Assessment

Lq__,ends. @ Internal Assessment, # External Assessment, *# On Line Examination, @$ Internal Online

EExamination

\I(Jtt
. FA-TH represents an average of two class tests of 20 marks each conducted durmg the term.

2. SA-TH represents the end term examination.

{ v

I. Rationale:

Electrical Dlpioma holders should be able to collect the required lnformatlon for estimating and costing of"
product of any given project. The student will be compatible to plan, draw layout, find load current and make
survey to know current market rate of each component and matenal required. Knowledge of this subject will be

helpful to work as a Contractor, an entrepreneur and execute dlfferent electrical installations. The knowledge of
*~ this course is also useful to do testing of any new ‘installation. The IE rules/NEC 201 Irules related to an

electrical installation are helpful while making an electrlcal_mstallanon and testing of an electrical installation.

II. Industry / Employer Expected Outcome: Install and testing various electrical installations used in lndustry

commercial and residential premises.

III. Course Outcomes: Students will be able to achieve & demonstrate the followmg COs on completlon of

course based learning

Follow National Electrical Code 2011 in electrical installations.

COl

CO2 Estimate the electrical installation works

CO3 Estimate the work of non-industrial electrical installations.

CO4 Estimate the work of industrial electrical installations.

COS5 Prepare abstract, tender, quotation of public lighting and other installations.
CO6 Prepare abstract, tender, quotation of low tension (LT) substations.

APPROVED COpRY
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Course Content Details:

Unit I.mn'mTﬁ;: Outcome Topics / Sub-topics

No. - e
'LO 1.1 Describe the scope and features of NEC 1: Electric Installation and .bafcfy. :

| 2011, I.1 Scope and features of National electric code 20 |

| F'LO 1.2 Enlist the electrical installation. 1.2 Types of electrical installation

I'LO 1.3 Explain the electrical installation principles. |I.3 Fundamental principles for ele.cmcal Installation
' | TLO 1.4 Describe the procedure of permit to work. (1.4 Permit to work, safety instructions and safety

I'LO 1.5 State the safety instructions and practices. practices
| TLO 1.6 Explain the Purpose of estimating and 1.5 Purpose of estimating and costing.
Costing. 1.6 PWD (Electrical) Current Schedule of Rates for

Electrical Works

Course Outcome: COI

: Teaching Hours :06 hrs Marks: 04

'I“l-,() 2.1 State the meaning and purpose of all types ofl 2: Topic Title: Estimation and Costing

estimates. 2.1 Meaning and purpose of- Rough estimate, detailed
FLO 2.2 Describe the Factors fo be considered forestimate, supplementary estimate, annual maintenan.
preparation of detailed estimate and economicallestimate and revised estimate.

execution of work. 2.2 Factors to be considered while preparation of
I'LO 2.3 Enlist the types of contracts. detailed estimate and economical execution of work:
TLO 2.4 Explain the Concepts of contracts and role ofl2.3 Contracts- Concepts of contracts, types of
contractor contracts, contractor, role of contractor

[ g ]

;I:I.O 245) Eg‘)‘]ain ‘the tendering process. 2.4 Tenders and Quotations- Type of tender, tender
_l LO 2.6 Differntiate between tender and quotation.  |notice, preparation of tender document, and method of
'LO 2.7 Describe the procedure for placing of opening of tender

| purchase order. ‘ 2.5 Quotation, quotation format. comparison between
I'LO 2.8 Explain the Principles of execution of works tender and quotation
and Billing of work. ‘ 2.6 Comparative statement. format comparative
: statement. Order format, placing of purchasing order.
2.7 Principles of execution of works, planning,
organizing and completion of work, Billing of work
| Course Outcome: CO2

-+ . " “|'Teaching Hours: 14 Marks : 12
3 | TLO3.1 Elist the types of non- industrialﬁnstallgtidn_s_.'- [3: Topic Title: Non-Industrial Installations ’7’

TLO 3.2 Explain electric service and supply. ~ B.1 Types of Non-industrial installations-- Office
TLO 3.3 Describe design consideration and procedure |buildings, shopping and commercial centre, residential
of electrical installation in commercial buildings. installation, Electric service and supply ,
TLO 3.4 Explain the earthing in commercial 3.2 Design consideration of electrical installation in
installation. commercial buildings. :
TLO 3.5 Explain the design scheme of electrical 13-3 Design procedure of installation- steps involved in
installation in commercial installation. detail, Estimating and costing of unit
TLO 3.6 Explain procedure of Erection, Inspection and [3.4 Earthing of commercial installation.
testing of installation. 3.5 Design electrical installation scheme of commercial

' ' complex. : '

3.6 Erection, Inspection and testing of installation as
~|per NEC :

Course Outcome: CO3
h‘eaching Hours : 10 Marks: 12

P-23scheme ‘
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'LO 4.1 Enlist the types of industrial buildings based
Y power consumption,

I'LO 4.2 Draw wiring diagram and single line diagram

tor single and three phase Motors.

TLO 4.3 Describe design consideration and procedure
of electrical m\l’\llalmn in industry,

I'LO 4.4 Interpret electrical installation scheme in
small industrial unit.

TLO 4.5 Explain electrical installation and estimation
ot agricultural pump and flourmill.

Diploma in LElectrical ngineering

4: Industrial Installation
4.1 Classification of industrial buildings Classification
based on power consumption,

4.2 Drawing of wiring diagram and single line diagram
for single phase and three phase Motors.

4.3 Design consideration in industrial installations
Design procedure of installation-detailed steps

4.4 Design electrical installation scheme of factory/
small industrial unit, Preparation of material schedule
and detailed estimation

4.5 Installation and estimation of agricultural pump and
flourmill

Course Outcome: CO4
Teaching Hours: 10 Marks: 10

'LO 5.1 Enlist the types outdoor electrical
installations.

LO 5.2 Interpret the street light pole.
LO 5.3 Describe the cabling and controlling of street
lighting.

LO 5.4 Explain estimation and costmg of street light
with design.

S: Topic Title: Public Lighting Installation

5.1 Classification of outdoor installations streetlight/
public lighting installation

5.2Street light pole structures. Selection of -
equipment’s, sources used in street light installations.
5.3 Cables, recommended types and sizes of cable.
Control of street light installation.

5.4 Design, estimation and costing of streetlight
Course Outcome: COS5

Teaching Hours : 10 Marks: 10 -

(TLO 6.1 Describe overhead and underground dlStl‘lbUthl’l
line.

LV.

TLOS.3 Explain the LT/ HT power Cables laylng and---—
termination method.

TLOS.4 Describe estimation and costing of HT/ ’LT T
overhead line and underground cabling with design.
[TLOS.S Interpret the 11kV distribution substations.

[TLOS.6 Describe estimation and costing of outdoor and
indoor 11 KV substation.

"

TLOS.2 Enlist the material used for dlstnbuuon 11ne HT and

6 2 Materlals used for distribution line HT and LV

7 determmmg selection of LT/ HT power Cables, cable
“laying and cable termination method according to IS

. Distribution Lmes and LT Substatlon

6 | Introduction to overhead and underground
istribution line. .

‘3 Cables used for distribution line, factors

6.4 Design, estimation and costing of HT LT overhead
line and underground cabling.

6.5 Types of 11 KV Distribution substations their line
diagram, Estimation of load, Load factor, diversity
factor and determination of rating of distribution
Transformer.

6.6 Design, estimation and costing of outdoor and
indoor 11 KV substation.

[Course Outcome: CO6

Teaching Hours : 10 Marks: 10

Electrical Estimation & Costing (EE23 111)
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IV. List of Laboratory Experiments. (Minimum 10) gk
: Number| Relevant |
Sr | Laboratory outcomes Laboratory Experiment of COs
No hrs.
\ . e ircuit diagrams for various lamps 02 COl
LLO 1.1 Draw circuit diagram for various Draw sheet on circuit diagrar : nd. Go-

| 16 ino circui and fans controlling circuit like Staircase a

lamps and fans controlling circuit. e e s
down wiring, Distribution system, : 0 CO3
LLO 2.1 Draw different types of Earthing. Draw a sheet on different types of Earthing.

X

2 o
LLO 3.1 Interpret installation scheme for Design electrical installation schen.le for 04 Co2

3 Flat/Independent bungalow with single line and |FIat/lnde;pendent b'unglox./v / H.ouse. Draw_ :
wiring diagram. [nstallation plan, single line diagram & wiring

diagram Prepare material schedule & detailed
- estimate & costing S _ CO3 ‘\
LLO 4.1 Explain wiring diagram for residentialDesign and draw wiring diagram for residential 02

4 installation using Inverter as backup supply.  [installation by using Inverter as backup supply =

- [LLO 5.1 Interpret installation scheme for Design electrical Installation scheme for any one 04 CO2,3

> kommercial Complex with single line and commercial Complex/Hospital/Drawing hall:
wiring diagram. - Draw Installation plan, single line diagram &

wiring diagram. Prepare material schedule &
_ : g detailed estimate & costing -
LLO 6.1 Interpret installation scheme fo Design Electrical Installation scheme for 04 CO24
6 agriculture pump room with single line andr|agriculture pump room /Eloor mill; Draw
wiring diagram. R % Installation plan, single line diagram & wiring
R diagram. Prepare material schedule & detailed
estimate & costing S
; esign electrical Installation scheme for small 04 CO24
nitworkshop/Machine Lab: Draw Instal lation
lan, single line diagram & wiring diagram
reépare material schedule & detailed estimate &
o OStlng O R T

g ﬂ,LOS.lExplgin_ Panel Wiring for ele(‘:‘ti‘ii:_gl[l)réw{l’.ajhél,<Wiring“of'-t_he' electrical laboratory / 02 CO3 5\
aboratory / institute /control panel of electrica institute /control panel of electrical equipment’s. |
€quipment’s. :

'9 LLO 9.1Describe estimate proposal of the Estimate with a proposal of the electrical 02 COS5
electrical Installation for streetlight scheme. Installation of streetlj ght scheme for small

. : __|premises after designing.

: 0LLO I.O.-l IDescn.be estimate proposal of thelEstimate with a proposal of the L.T. line 02 CO6
electrical Installation for L.T. line. installation, Prepare report and draw sheet |
LLO11.1 1Describe estimate proposal of th Estimate with |

“electrical Installation for 500 ?(Vljﬂ\ 1 ‘ R e Of“-le LT 02 CO6
KV-outdoo_r i % 1/0.433{:61 l:g.:tBB KV outdoor substation and prepare a

30
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Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills Development

(Self Learning): (Minimum 5)

e

@

1) Carry out market survey of electrical materials for comparison of quality and cost.

11) Collect an_electrical engineering drawing of the existing electrical installation. Interpret it. Prepare a
report on it. |

‘!ii) Collect industrial installation plan and prepare estimation for the same using suitable software.

1v) Collect existing installation plan of distribution lines and prepare an estimation for the same.

V) Collect the existing installation plan of the street lighting scheme and prepare an estimation for the
same. S '

vi) Collect the existing installation plan of the High-mast lighting scheme and prepare an estimation for
the same. | : :

vii)Collect the exi'sting installation plan of the low-tension (LT) line and prepare an estimation for the

same. SRR e, - ' i

-tension (ijﬁﬁeﬁgzpd prepare an estimation for the
e S A A y 3

Sy S e UL R
i E Ve DR

igh

viii)Collect the existing installation plan of the h
it - Cg Y i o
ix) Collect any tender document related to electrical installatib:%ﬁdgﬁll
x) Collect list of vendors and specifications of electrical goods from(%e}/l ﬁc};&al -

E e TR

Il Specification Table: e

Unit | Teaching |
No

| Hours

Iv. Mmenf' Methodologlesfl‘ ools

Formative assessment (Assessment for Le

» Rubrics for contmunus assessment ba

Summative Assessmet( A

#» End tzrmexamlnatlml; VWU :

Electrical Estimdt_ign,__ & COS tmg’ “

aaﬁfgelated documents; - s
Sl £ Lroi ,:7"
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V. Suggested COs - POs Matrix Form

'_'T q .r.
Specific
Programme Outcomes (POs) Outcomes
PSOs
Course ( )
Outcome [ PO-5 .
s (COs) PO-1 PO-3 Engineering PO-
: . : SO [PSC
Basic and | PO-2 Design/ PO-4 Practices for |[PO-6 Life PS(I) E £ 75%
Discipline | Proble | Developmen| Engineerin |  Society, Project Long 2 <
Specific m t of g Tools | Sustainabilit Managemen Learnin
Knowledg |[Analysis| Solutions y and t g
e Environment
Col 2 2 - 3 1 - 2 I | 2l
CO2 3 3 = 3 2 l 3 2| O i
CO3 3 3 = 3 2 1 BRTE e |
CO4 3 3 - 3 2 1 3 20| e
COS5 3 3 2 i I 3 3 -- 3 2
CO6 3 3 2 3 I 3 3 -- 3 2
Legends: - High:03, Medium:02, Low:01, No Mapping: --
i |
VL. Suggested Learning Materials / Books
| Sr. Title 008 Author, Publisher, Editionand |~ ISBN
| No. ek Year Of publication Pl '
Electrical Design EStlmatll’\lg"? “Raina K.B.; Dr. S. K. Bhattacharya New ISBN:
1 | and Costmg S fI:Age Internatlonal Publisher First, - . = | 978-81-224-0363-3
‘ﬂ.;j. | Reprint 2010 A
. | Electrical Estimating ~ | Allagappan N. S. Ekambarram, Tata ~'ISBN 13:
< | and Costing Me-Graw Hill Publlshmg Co Btd,: % 9780074624784 |
Electrical Estimating and Singh Surjit, | Raw Deep Smgh Dhanpat | ISBN ﬁ
3 | Costing. Rai and Sons. 13:1234567150995
A Course in Electrical Gupta J.B. S.K. Kataria and Sons ISBN 10:
4 | Installation Estimating Reprint Edition, 935014279113: 978-
and Costing 9350142790.
Code of Practice for Bureau of Indian Standard. [S: 732-
> | Electrical Wiring Installation | 1989
. | National Electrical Code Bureau of Indian Standard. SP-30:2011.
J 2011
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vernment Polytechnic, Mumbai

Learning Websites & Portals

E-References:

Diploma in Electrical Engineering

ar N
Sr.No Link / Description
Portal
| M‘M\/iﬂ/hi%/%()i/i%g) 30.201 1.pdf NEC 2011
_—__———-
5 https://www electricaltechnology. org/2013/09/electrical-wiri ng.htm ] f ey
= Basics of Electrical wiring system
'-_—___—-_‘ ]
3 11115'_13_-1/_\\3\'\\.clu:lricaMu.com/l\‘pcs-o1'—clccu'ical-insuialor-o verhead-insulator/| . . . ¢
R Distribution line materials
hups://www.eleclricaHu.com/lamps—l\,*pcs~and-per[‘ormame com parison/ ;
4 Different types of lamps
https://youtu.be/vhzhloBF €07si=Esgl050zWNCOQaiD . ; i
S High mast light wiring
https://ww\\-.youlube.com/\\-'alch'.’v:loMXX6xcllg ; ]
3 6 Streetlight wiring
7 https://standardsbis.bsbedee.com/
o SP:30 NEC 2023
hitps://gem.gov.in/
8 = GeM portal for procurement.
==
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Designation InsﬁtutélOrgénisation

1 Mr. D.D. Rathod Executive Engineer _ METRO Pune : "i
2 | Prof. Jyothi Jagaldas Yo M 'HOD ~ [ 'Saboo. Snddlq Polytechnic
Mumbai
3 Dr.P.N. Padghan | Lecturer in Electrical = -Qﬂng,Polytechnic Mumbai
s _Engmeenng s -‘-‘~:C-'1}._ e
- A_K. Dhulshette Lecturer in. Electrical *
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Diploma in Electrical Enginee

Programme :

Course Title: AC Machines

Course Code: EE23 109

Compulsory / Optional: Com pulsory

i ixamination Scheme
Teaching Scheme and Credits Examin

FA-TH | SA-TH SA
FA- SLA | Total

i 2.30
CL TL LL SLH | NLH | Credits (2. PR

23%% | 25 175

2l - 2 2 8 4 20 | 20 60 25

®

Total IKS Hrs. for course:
Abbreviations: CL- Classroom Learning, TL- Tutorial Learning,
Hours. NL.H-Notional Learning Hours, FA - Formative Assessment,

Assessment ‘ | '
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination, @S$ Internal

[L- Laboratory Learning, SLH-Self Learnfng
SA -Summative assessment, SLA- Self Learning

Online Examination

Note: | , . SOAL. 7 e | fpetiiie:
|. FA-TH represents an average of two class tests of 20 marks each conducted d_u_rm'g;_the term.

2. SA-TH represents the end term examination.

I. Rationale: SR : 2 BT L
This is the subject aspire to teach facts ; concepts, principle and procedure for operation and testing of electrical machine, such
as 3-phase induction motors, 3-phase synchronous generators, 3-phase syncl_g.rOho;is; motors and 1-phase induction motors.
Students will be able to analyze the characteristics of 3-phase AC Machines and 3-phase Synchronous Machines with qualitative
parameters of these machines. They also learn applications of 1-phase induction motors. '

Hese machines are used in various fields, industries and many more utilization systems. Knowledge gained by the students will

SN helpful in the study of technological subjects such as testing and maintenance of electrical machines, utilization of electrical

energy. switchgear & protection, power electronics & drives, special machines. Learning & the skills obtained will be helpful in
discharging duties such as supervisor, controller, R & D technician and machine maintenance engineer. :

1. Industry / Employer Expected Outcome: Operate various electrical utilities used for industrial and commercial

applications. s |
I1I. Course Outcomes: Students will be able to achieve & demonstrate the following COs on completion of

course based learning

CO1 | Explain various types of three phase induction motors.

CO2 | Demonstrate starters, speed control methods & circle diagram of three phase inducfion motor.

O3 | Interprets the three phase alternators.

CO4 | Comprehend three phase synchronous motors.

COS5 | Select single phase induction motors.

AC Machines (EE2 }
achines (EE23 109) P-23scheme




Government Polytechnic,

Mumbai

Course Content Details:

. Joal Fneineering
Diploma in Electrical Engineering

Unif| Lear ning Outcome Topics / Sub-topics

No.
TLO 1.1 Classify three phase AC machines. [Topic Title: Three Phase Induction Motors
\I\in:-;i:{:; ;lw}-T,?l?;lw'fcf1'~‘fn$';;'\fl'.]fi',iﬁ:i::L:f"d 1.1 General information of three phase machines.
TRERON, 1.2 Working principle of 3-phase .M. : :

I TEO 1.3 E \plan? the |TI(1dllLllk1l1 of a rotating 1.3 Construction and types of 3- phase inducll.on l.nolf)l. .
IlnldgullilL [I)I::]LL:\lg:#?t::l»itli;];IPLLLLSEMH 1.4 Comparison between squirrel-cage and slip-ring induction
TLO 1.5 Mention the general specifications motor.
and ratings of three phase induction motor, 1.5 Production of rotating magnetic field.
lIde(zrl{.l?e?;i_:;ze the behavior of the rotor 1.6 Three phase induction motor speed, slip, freq.uency, rotor
Contlinons. frequency and their relations. (Simple Numerical)

TLO 1.7 Calculate the given parameter 1.7 Equation of rotor induced emf, current, frequency, reaétance.
related to the induction motor. ~ and impedance under steady and running condition. (Simple
lip meastromen of s gven e | NOREHER oy S .
mhtan 1.8 Torque equation of three phase induction motor. (Simple
TLO 1.9 Interpret the torque-slip Numerical).
characteristics of the given induction motor (1.9 Starting and running torque of squirrel cage and slip ring
and state its applications. ihductioh motor.
[.10 Condition for maximum and starting torque.
L.11 Torque slip characteristics of three phase
induction motor.
|12 Effect of change in rotor circuit resistance on
torque-slip characteristics.
1.13 Effect oFchange in supply voltage on torque-slip
characteristics. :
" - [1.14 Torque Ratios (Numerlcal)
* | L.14.1 Starting torque to Maximum torque
oo | 114.2:Eull ]oad torque to Maximum torque
el 15 Power stages of three phase induction motor.
1.16 Relallonshlp between rotor Cu Ioss rotor input,
rotor output (Numerical)
ﬁourse Outcome : CO1
[Teaching Hours :16 hrs Marks: 16
2 | TLO 2.1 Justify the need of starter for | _
three phase induction motor. Topic Title: Starting, Speed Control & Circle Diagram of Three
TLO 2.2 Describe constructional details [Phase Induction Motor
pf the given type of starter for the N A
induction motor. : ; 2.2 Various starters used o start 3-phase IM
TLO 2.3 Explain working of the given 2.2.1 Starting of squirrel cage and slip ring induction motor.
starter for three phase induction motors. | 277 Compare starters with DOL starter (simple numerical)
TLO 2.4 List all the components used in .3 Double cage 3-phase induction motor.
the given soft starter. 2.3.1 Construction
TLO 2.5 Explain the working of the given| 2.3.2 Concept of double cage
soft starter. 2.4 Speed control of three phase induction motor by--

AC Machines (EE23 109)
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Govermment Polytechnic, Mumbai

. TLO2.6E Xplain the given method(s) of
| speed control for the induction motor

Diploma in Electrical Engineer ing

4.1 Pole Changing method

4.2 Frequency Control method

4.3 By Stator Voltage Control method

4.4 Rotor Resistance Control method

2.5 1.M. as a generalized transformer.

D.6 Equivalent Circuit of 3-phase IM.

2.7 Construction of Circle Diagram.

2.7.1 Importance of circle diagram

2.7.2 No load test and Blocked rotor test on 3-phase IM
( Simple Numerical)

2.8 Applications of three phase induction motor.

2.9 Introduction to Energy Efficient Induction Motor

[ o0 T o ) o8 'J

Course Outcome: CO2
Teaching Hours : 12 Marks : 14

3 : Topic Title: Three Phase Alternator
[TLO 3.1 Describe the constructional
f. etails of three 3.1 Construction of three phase Alternator.
phase alternators. 3.1.1 Stator £, :
TLO 3.2 Explain the working principle of | 3.1.2 Rotor - Smooth Cylindrical & Projected type
alternator. 3.2 Advantages of stationary armature construction.
TLO 3.3 State the advantages of rolalmg 3.3 Derivation of e.m.f. equation of Alternator. (Numerical)
field in turbo alternators. 3.3.1 Chording (Pitch) Factor
TLO 3.4 Calculate the speed and 3.3.2 Distribution Factor
frequency for the given three phase 3.4 Factors affecting the terminal vollage of 3-phase Alternator.
alternator. .| 3.4.1 Armature resistance: drop
TLO34.5 Calculate the pltch factor | 3 : § l‘;eakage reacts:nce (cjlrop
distribution factor and EMF for the given MAUTE TEACLION CLOD S ey
b ivce nhase alieriator I 3.5 Significance of Synchronous Reactance & Synchronous mpedance.
TLO g 6 Exolain th : ¢ ~ P.6 Armature reaction and their effects.
Xphiin theigive type > 3.7 Regulation of 3-phase Alternator & various methods (0 find regulation.
excitation system used in three phase
P Reraator , 3.7.1 Direct method (Numerical)
TLO 3.7 Explain the significance of 3.7.2 Synchronous impedance method (Numerical)
synchronous reactance. - B8 Need of Parallel Operatlon of 3-phase Alternator
' TLO 3.8 Explain the impact of power 38.1 Condltlons to run 3-phase Alternators in parallel

factors on performance of the three phase 19 Synchronizing Methods.
alternator. 3.9.1 Synchronoscope method

TLO 3.9 Calculate the voltage regulation | 3.9.2 One dark two bright lamp method
of three phase

alternators for the given loading ICourse Outcome: CO3
conditions

Teaching Hours : 14 Marks: 14
4 k ¥

TLO 4.1 Explain the working principle of
three phase synchronous motor its use for
power factor improvement.

TLO4.2 Explain the wérking prmCIp]e of 4.1 Construction of three phase synchronous motor. -

Topic Title: Th ree Phase Synchronous Motors

4.2 Principle of operation.

three phase synchronous motor . {4.3 Starting of synchronous motor,

'1}404.3; Explain Various methods of starting Tl A methnds-ofstarling

of synchronous motor. o :

; . 4.4 Synchronous Motor on load with constant excitati
TLO4. 1 itation.
s thii?::;]:;t:,r:ur ve & inverted V curvely 5 pivey of change of excitation at constant load.
g 4.6 Power flow within a synchronous motor.
- APPROVED
AC Machines (EE23 109) C_-C)P
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Government Polytechnic,

Mumbai

Diploma in Electrical Engineering

=

'LO4.5 State comparison between 3-phase

induction motor & 3-phase synchronous

moltor. |

TLO 4.6 Explain necessity of synchronization
and describe the conditions for it.

1.7 V curve & inverted V curve with their paramet
4.8 Comparison between 3-phase induction motor

notor.

4.9 Applications of 3-phase synchronous motor.
4.10 Hunting or Surging or Phase Swinging.
4.11 Different torques of a synchronous motor.

Course Outcome: CO4
Teaching Hours : 12 Marks: 10

ers.
& 3-phase synchronous

h

TLO 5.1 Explain the double field revolving
theory and its

significance in single-phase induction motors.
TLO 5.2 Describe the given self-starting
technique(s) for the single phase induction

motors.
TLO 5.3 Describe the constructional details of

the given

single-phase induction motor.

TLO 5.4 Explain the working principles of the
given single phase induction motor.

TLO 5.5 Interpret the torque-slip
characteristics of the given single phase
induction motor and state its'applic‘ations

MG ¥

1

Topic Title: Single Phase Motors

5.1 Broad classification of all 1-phase motors.
5.2 Double field revolving theory.

5.2.1 Split phasing principle of starting

5.3 Single phase induction motors & their types.
5.4 Principle of working, schematic dlagram and applications of 1-phase

induction motors.
5.4.1 Resistance split phase
5.4.2 Capacitor split phase
5.4.3 Capacitor split phase & run
5.4.4 Shaded pole

5.5 Comparison between | phase mducnon motor & 3- phase induction
motor.

ourse Outcome COS5

L

eaclungHours 06 Marks 06

um 10)

IV. List of Laboratory Experlment (Minimu
| Sr| Laboratory outcomes . Laboratory Experiment Number | Relevant
No i ol ; © PR e - of hrs. COs

| ILLO 1.1 Measure sl:p ofathreephase To measure the value of slip of 3-phasel 02 COl
induction motor using tachometer. induction motor by Tachometer method
LLO 2.1 Reverse the direction of rotatlon of afTo reverse the direction of rotation of 3- 02 CcO2

7 fthree phase induction motors. " |phase induction motor 2

3 |LLO 3.1 Calculate the efficiency of a three{To pérform the direcl load test on 3-phase 04 CO3
phase induction motor. induction motor

4 Llfo 4.1 Start a three phase induction motorTo use various types of starters to start and run 02 CO4
using a given starter. 3-phase induction motor.
LLO 4.2 Set the current rating of DOL/ star-
delta starter. ,

5|LLO 5.1 Study of Double Cage 3-phascStudy of Double Cage 3-phase induction motor 02 COS
induction motor

6 |LLO 6.1 Mgasure. iron and copper losses in aPerform the No Load Test & Blocked Rotor Test 04 COSs
three-phase induction motor, n 3-Phase IM and construct the circle diagram |
LLO §.2 Cglculate the efficiency of a threeto know its performance. (Determine the line
phase induction motor. current, power factor, & full load efficiency af

rated output)

7 LL?7.1 Test performance of 3- phase generatedTo perform O.C.C. of the 3-phase Alternator 02 CO4

emf.

AC Machines (EE23 109)
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CGovernment Polyiechnic, Mumbai Diploma in Llectrical Engineering

[ 8 JLLO 8.1 Perform a direct loading test on a [o Determine Voltage Regulation of 3 Phase 02 COl
| three phase alternator to determine voltage Alternator by Direct Loading.
regulation under various loads. i :
9LLO 9.1 Perform a Synchronous Impedance{To Determine voltage regulation of three-phase 04 CO2
method (Z,) on a three phase alternator tolAlternator by Synchronous Impedance method

determine voltage regulation by indirect method(Zs).

I0LLO10.1  Test performance to run 3-phaseTo perform parallel operation of 3-phase 04 CO4
alternators in parallel operation hlternators
[1{LLO11.1 Plot V & Inverted V Curves of a[To start Synchronous motor by any one method. 04 CcO2
Synchronous Motor. To Plot V & Inverted V Curves of a
Synchronous Motor. :
12[LLO 12.1 Reverse the direction of rotation of a| To start and reverse the direction of capacitor 02 CO2
|single phase induction motor type single phase IM

(Out of above experiments, practice the available experiments on Virtual Lab of COEP
Technological University - https:/portal.coepvlab.ac.in/vlab/ )

.. List of Tutorial
NIL

11 Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills Development
(Self Learning): ; Wy

: l-.

Assignment R : - ¥
i) Calculate starting torque, full load torque and maximum torque for a given 3 phase induction motor
connected to a rated power supply:: =~ ‘ ¢ . O

i) Calculate rotor current frequency, synchronous-speed'énd rotor speed for a gi\?en._é_li_p, number of poles
and power supply of 3 phase induction motor. o LR .
iii) Calculate the external resistance to be inserted in rotor circuit to get the maximum torque at the starting

conditions for a given slip ring induction motor connected to a rated power supply.

iv) Calculate the external resistance to be inserted in rotor circuit to get the maximum torque at a given

running conditions for a given slip ring induction motor connected to a rated power supply.
v) Solve numerical on equivalent circuit of 3- phase 1.M. & g

vi) Solve numerical to calculate voltage regulation of alternator. < ;
vii) Solve numerical to calculate emf of alternator. -~ = = e N
qlll. Specification Table:
Unit | Distribution of Theory Marks |
No Topic Title R T Total
Level | Level | Level | Marks
I IThree Phase Induction Motors | 02 06 08 16
2 Starting, Speed Control & Circle Diagram of Three Phase Induction Motor 402 06 06 14
3 IThree Phase Alternator : : ; 02 06 : 06 14
4 IThree Phase Synchronous Motors . - 04 06 00 10
5 ISingle Phase Motors | . 02 | 04 {00 06
B Total| 12 | 28 | 20 60
AC Machines (EE23 109) P-23scheme
CcDC Co-crdinator <
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V. Assessment Methodologies/Te

N l'l‘ll‘ A » SS ‘\'\'ll "l '\\\ ‘SS I I ' " Ift"‘..llll‘L,)
0 . . SSON “ ‘. " ‘

' i | . assessment
¢« Rubrics for continuous assessl

.....

: ctrical 1o
Diploma in Llectrical

‘ se indicalo
~ srformance ln(ll
based on process and product related performs

u;imwm,;;

rs ( 25 marks)

. ¢ I C Ik. )

V. Suggested COs - POs Matrix Form

Programme
Specific
Programme Outcomes (POs) Outcomes
(PSOs)
Course .
Outcome PO-5 . . PO-7
s(COs) | pog PO-3 E“g"fee"f“g . Life [PSO{PSO-PSO-
Basic and | PO-2 Design/ P-0-4 : Practl.ces or o TS : 5 3
Discipline | Proble | Developmen| Engineerin|  Society, _ [Project
Specific m t of g Tools |Sustainabilit Managemen 2 _
Knowledg |[Analysis| - Solutions - yand |t L
e ; |Environment g -
-- 5)
CO 3 2 ‘ 2 3 : > 2 -
CO2 2 2 2 3 3 ! 3 Sl
CO3 2 2 | 2 3 L 3 2
CO4 2 2 1 23 3 del o 3 : Lol
COS5 2 2 o 1 3 § 3 3 -= 3
Legends: - High:03, Medium:02, qulz‘O_’l",l.’l_‘{o_uMapping: --
V1. Suggested Learning Materials / Books a0 [
Sr.No Author Title Publisher
G.C. Garg & P.S. Bimbhra, [Electrical Machines, Vol-I, 11 Khanna Book Publishing House, New Delhi.
[ISBN:
l .
978-9386173-447, 978-93-86173-607
~ [Theraja B.L [Electrical Technology Vol-I1 S. Chand and Co. Ltd., New Delhi, ISBN:
= _ 9788121924375
~ [Bhattacharya S. K Electrical Machines, -McGraw Hill Education, New Delhi., ISBN:
- 0789332902855
4 Kothari D. P. and Nagrath, . J. | Electrical Machines. McGraw Hill Education, New Delhi. ISBN:
9780070699670 '
5 Mehta V. K. and Mehta Rohit, . | Principles of Electrical Machines. [S. Chand and Co. Ltd., New Delhi. [SBN:
' % ~ 9788121930888
6 Bandyopadhyay M, N Blect{'ica] Machines Theory and PHI Learning Pvt. Ltd., New Delhi, ISBN:
Practice. . 9788120329973 vi

AC Machines (EE23 109)
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Learning Websites & Portals

Sr. No [Link / Portal

Diploma in Electrical Engineering

Description

I ht 15:H/'uns-iilr.\'lahs.ac.in/c
| wolitrviabs.ac.in/e

Xp/speed-control-slip-ring/

ro

Speed Control of Slip Ring Induction
Motor(VLAB)

ht )S://archive.

nptel.ac.in/courses/| 08/ 06/108106072/

Operation of Induction Machine and

) Synchronous Machine
ST . % Construction of Three Phase Induction
3 hitps://archive tel.ac.in/courses/108/105/10810513 1/
b Motor
o . : : Electromechanical Ener Conversion and
4 hmmmmml.ac.m/cmn-scs/|03/|02/10xmz 146/ i) 4
el SRRt L o Synchronisation of Alternators
htt s://lems-iitr.vlabs.ac in/exp/lab-equi ment-familiarizati ]
5 : S e e Familiarization of the electrical machine
on/index.htm|

laboratory apparatus (VLAB)

Academic Consultation Committee/Industry Consultation Committee:

Name Designation

Institute/Organization

| [Mr. Umesh Chendra Pal Senior Manager, Electrical Design &

Consultant

“Thyssenkrupp Industrial Solution
(formaly UHDE India)

(S

Mr. Sandeep D. Tajane
| Maintenance Dept. (North West Zone)

Deputy Engineer, Testing Section Operation &

BEST Undertaking (Supply Division)
NS0 |

3 |Mr. Sunil Asthaputre Selection Grade Lecturer

Govt. '_Pontech11ic, Awasari

4  Mrs. R.U. Patil ‘Selection Grade Lecturer

VPM Polytechnic. Thane

5  |Dr. P.N. Padghan | Sqlqé_‘gign Grade Lecturer

~Govt. Polytechnic, Mumbai

6 |Miss A. V. Pail

Lé‘c;:g;eriinfﬁlectrical Engineering

Govt Polytechnic, Mumbai

Coordinator, ead o

Curriculum Development,

Department of Electrical Engineering

I/C, Curriculu/?)/

evelopment Cell Princip

A o I e
y 5 ’ Ty
=g - i 2 (e o L3 )
B : ]
B R L P ‘s 3 Al
0 R D e B S T
W 7 : 2

,,,.P){W

epartment

5

Department of Electrical Engineering
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Government Polytechnic, Mumbai Electrical Engineering Departiment
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Programme : Diploma in Electrical Engineering (Sandwich Pattern)
—_—

Course Code: EE 23502 Course Title: Entrepreneurship Development and Startup

p—

Compulsory / Optional: Compulsory

—

Teaching Scheme and Credits Exa'minatioh Scheme

FA-TH | SA-TH FA SA
CL TL LL SLH | NLH | Credits (2:30 SLA | Total

T (T2 Hey [ PR | TOR

- - 2 2 4 2 - - - 25 - #25 25 75

fotal IKS Hrs. for course: 1

Abbreviations: CL- Class Room Leamiri'g, TL- Tutorial Learning, LL- Laboratory Learning, SLH-Self Learning

Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, SLA- Self
Learning Assessment st :

Legends: @ Internal Assessment, # External Assessment, *# On Line Examination, @$ Internal Online
Examination ¥ 3 e s , :

Note: R P

I. FA-TH represents an average of two class tests of 30 marks each conducted during the term.
2. SA-TH represents the end term examination.. o o SRR GO

L. Rationale LA S

Entrepreneurship and Startup is ”iﬁ'ti-bdueed in this curriculum;’:'td'-:dev,elbp the entrepreneurship traits among
the students before they enter into the professional life. By exposing and-interacting with entrepreneurship and start-
up eco-system, student will develop the entrepreneurial mindset. The innovative thinking with risk taking ability
Yilong with other traits are to be inculcated in the students through micro projects and training. This exposure will be

“instrumental in orienting the students in transforming them to be job generators after completion of Diploma in

Engineering. :
1L Industry / Employer Expected Outcome

» Develop project proposals for launching small scale enterprises and startsup.

L. Course Outcomes: Students will be able to achieve & demonstrate the following COs on completion of
course based learning : '

COl Identify one's entrepreneurial traits,

CO2 Use information collected from stakeholder for establishing/setting up/founding start up
CO3 Use support systems available for Start up

CO4 Prepare project plans to manage the enterprise effectively

. APPROVED COPY
Entrepreneurship Development and Startup (££23502) Approved Cppy : P-23 scheme

CNC Cotordinator




Government Polvtechnic, Mumbai

Llectrical Engineering Department

Course Content Details:

Unit Fopics / Sub-topics
No. e AN
1 _Introduction to E ntrepreneurship Development

1.1 Entreprencurship as a career — charms, advantages, disadvantages, scope- local and global.

1.2 Traits of successful entrepreneur: consistency, creativity, initiative, independent decision making,
assertiveness, persuasion, persistence, information seeking, handling business communication,
Commitment to work contract, calculated risk taking, learning from failure.

1.3 Types of enterprises and their features: manufacturing, service and trading.

‘ 2. Startup Selection Process

2.1 Product/Service selection: Process, core competence, product/service life cycle, new product/ service
development process, mortality curve, creativity and innovation in product/ service modification /
Development.

2.2 Process selection: Technology life cycle, forms and cost of transformation, factors affecting process
selection, location for an industry, material handling.. -

2.3 Market study procedures: questionnaire design, sampling, market survey, data analysis.

2.4 Getting information from concerned stakeholders such as Maharashtra Centre for Entrepreneurship
Development[MCE'D],.National [nstitute for Mic_ro‘, Small and Medium Enterprises [NI-MSME], Prime
Minister Employment Generation Program [PMEGP], Directorate of Industries[DI], Khadi Village
Industries Commission[KVlC]. -

3 3. Support System for Startup e

3.1 Categorization of MSME ’ancﬂlary industries ‘_*E g b7 X

3.2 Support systems- government agenmes MCED NI- MSME, PMEGB’DI KVIC

3.3 Support agencies for entrepfé;lélﬁ%iilp -gﬁldance tra nmg, tgglstratlon,:,_ echmcal consultation, technology

4 4. Managing Enterprise

4.1 Techno commercial Feasibility study, feasibility report preparation and evaluation criteria.

4.2 Ownership, Capital, Budgeting, Matching entrepreneur with the project.

4.3 Unique Selling Proposition [U.S.P.]: Identification, developing a markéting plan.

4.4 Breakeven point, return on investment (RO'I)' and return on sales (ROS).

4.5 Preparing strategies of handling business: policy making, hegotiation and bargaining techniques.

4.6 Risk Management: Planning for calculated risk taking, initiation with low cost projects, integrated
futuristic planning, definition of startup cycle, ecosystem , angel investors, venture capitalist

4.7 Incubation centers and accelerators: Role and procedure. . ' -

APPR VEP COPY
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l “l) ) \/ . - % 1 . . g " - .
oratory Learning Outcome and Aligned Practical / Tutorial Experiences.

Laboratory Lear ning

\n Bt Laboratory Experiment / Practical Titles / Number |Relevant |
0. [Qutcomes (LLO) Tutorial Titles of hrs. [CO
I [LLO 1.1 Collect information of i g ] ) |
| uccessful entrepreneurial traits *Preparation of report on entrepreneurship as a career
2 JEEO 2] [dentify different traits as | Case study on ‘Traits of Entrepreneur’ 2 I
an entrepreneur from various field
LLO 2.2 Suggest different traits
from identified problem
3 _LLO 3.1 Explore probable risks for [*Case study on ‘Risks associated with enterprise % 21
identified enterprise.
4 |LLO 4.1 Identify new product for |*Preparation of report on ‘Development of new 2 %)
development Product’ '
LLO 4.2 Prepare a newly developed
product _ :
5 |LLO 5.1 Identify Process for Preparation of Report on * Process selection * for new 2 2.3
development of product for new startup
startup
6 [LLO 6.1 Develop questioner for *Market survey for setting up new Startup 2 2
market survey |
7 #E&:&:og:ei?fr:té;:]:% of » A Case study on ‘Technology life cycle of any 5 3
successful entreprenet]r :
8 |[LLO 8.1 Use information i;clated'_ *Preparatlon of report on ‘Informatlon for settmg up 2 3.4
to support of startups from = Inew startup’ from MCED/MSME/KVIC efc o
Government and non- governmeni - s ;
agencies' : e
LLO 8.2 Prepare report for settmg
up startup ‘ :
9 |LLO 12.1 Prepare feasibility report *Preparatlon of report on ‘feasrbthty of any Techno- ) A
of given business commercial- business™ ,;-; "
. 10 |[LLO 11.1 Calculate Brake even 'Preparatlon of report ori ’Brake even pomt calculatlon 5 -
point of any enterprise of any enterprise.
[1|LLO 9.1 Compute ROI of |Case study on ‘Return on Investment (ROI)’of any 2 4
successful enterprise. successful startup
12 |LLO 10.1 Calculate of ROS of any |, study on ‘Return on sales (ROS)’of any successful - 4
successful enterprise startup :
13 [LLO13.1Plan a USP of any *A case study based on ‘Unique selling Proposition
enterprise. (USP) of any successful enterprise 2 4
14 |[LLO 14.1 Prepare a project report  [*Prepare project report for starting new startup using 2 1,2,3,4
using facilities of Atal Incubation fAta’l. incubation center' (AIC) _
center. '
APPRQ\,,."@
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V. Suggested Micro Project / Assignment/ Activities for Specific Learning / Skills Development (Self
Learning):
e Prepare a ¢ Women entrepreneurship business plan ¢ Choose relevant government scheme for the
product/service
» Prepare a ‘Pitch- desk’ for your startup
* Prepare a business plan for a. Market research b. Advertisement agency c. Placement Agency d: repaif
and Maintenance agency e. Tour and Travel agency
* Prepare a ‘Social entrepreneurship business plan, plan for CSR funding.

* Prepare a business plan for identified projects by using entrepreneurial eco system for the same (Schemes,
incentives, incubators etc.)

Note: k
Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank ob

microprojects, assignments, and activities in a similar way.

The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.

If a microproject is assigned, it is expected to be completed as a group activity. SLA marks shall be awarded as
per the continuous assessment record. |

For courses with no SLA‘component the list of suggestive microprojects / ass'ignments/ activities are optional,
faculty may encourage students to perform these tasks for enhanced Iearnmg experlences |

[f the course does not have assocnated SLA component, above suggestlve hstmgs is appllcable to Tutorials and

maybe considered for FA- PR evaluatlons Sy

Note: if any - LS i SR
Formative Assessment (Assessmeni for Learmng) for'PR and._‘S EA

« Rubrics for continuous assessment based on process ‘and product related performance indicators ( marks)

Summative Assessment (Assessment of Learning)

End term examination, Viva-voce, Workshop performance ( marks)

APPROVED,COPY

CDC o—ordina.tor
G. P. Mumbai

Entrepreneurship Development and Startup (EE23502) Approved Copy . - P-23 scheme



Government Polytechnic

Stiggested Cos

s Mumbai

- Pos Matrix Form

Electrical ngineering Department

TR A S ) Programme
Specific
Programme Outcomes(POs) Outcomes*
(PSOs)
Course PO-5
Outcomes | PO-1Basic Engineering PO-7
(COs) and PO-2 [PO-3Design/ PO-4 Practices for PO-6Project | Lifelong [PSO-[PSO-[PSO-
Discipline |Problem|Development | Engineering Sonly.,. Management [Learning| 1 7 3
Specific |Analysis|of Solutions . Tools Sustainability
Knowledge and
Environment
COl 2 2 2 - - 3 2
s CO2 2 2 2 2 . 3 2
Q® 2 2 2 2 , 3 2
CO4 2 2 2 2 - ) 2
Legends:-High:03,Medium:02,Low:01,NoMapping:- :
*PSOs are to be formulated at institute level
a)  Suggested Learning Materials / Books
Sr. Author Title Publisher
No.

Dr. Nishith Dubey, Aditya Vyas,
I | Annu Soman, Anupam Singh  *

Un- boxing Entrepreneurship
yourself help guide to setup a
| successful business -

‘Indira Publishing House [ISBN-
.:2023 978-93-93577-70-2

2 | Gujral,

Raman

S 1 “Reading Material of X
= Entrepreneurshlp Awareness Camp

&
g

-Entrepreneurshlp Development Institute
_.-ofIndla (EDI), GOI, 2016 Ahmedabad

3 | Chitale, AK

-----

Product De51gn and Manuféctunng

9788120348738

| PHI Learning, New Delhi, 2014; ISBN:

Charantimath, Poornima

Entrepreneurshlp Development
Small Business Entrepreneurship

ISBN: 9788131762264

Pearson Education India, New Delhi:

5 | Khanka, S.S.

Entrepreneurship and Small
| Business Management

S. Chand and Sons, New Delhi,
[SBN:978-93-5161-094-6

b) Learning Websites & Portals

Sr.
No.

Link/Portal

Description

1 | http://www.mced.nic.in/allproduct.aspx

MCED Product and Plan Details

2 | http://niesbud.nic.in/Publication.html

The National Institute for

Development Publications

Entrepreneurship and Small Business

APPROVED cop
Entrepreneurship Development and Startup (EE23502) Approved Copy

CDECo ard
G. P. Mumbai
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Government Polvtechnic, Mumbai l /( chric u/ / ngm( er mg l)cpmimvm
l - - Courses : The National Institute for
. . : \ ~ Bernr Il Business
3| htp://miesbud.nic.in/does/ I standardized. pd| Entrepreneurship and Sma
Development g

23 23 53( \ "
4 hitps://www.nabard.org/content 1, aspx’ 2id=23andcatid=23andmid ) Government Schemes

S | https://www.nabard.org/Tenders.aspx?¢cid=501 andid=24 NABARD-Information Centre
hitp://wwiw.startupindia.gov.in/pdfTile. php2title=Startup%20|
6 mh.i%ll}/\clinn%?.ﬂl’lnnzmdl_\‘pcﬂ/\c{innnndq:/\clinn%?.()l’l:m.pd!‘andmnl Start Up India
ent_type=Actionandsubmenupoint=action

T Ty About - Entrepreneurship
7| hup//www.ediindia.org/institute.html Development Institute of India (EDII)

¢) Academic Consultation Committee/Industry Consultation Committee:

Sr. Name Designation Institute/Organization
No .
| [Mr. Raju Alone Superintendent Engineer. MAHAGENCO, ®
' % - PRAKASHBAVAN, Bandra, =
. [Mumbai
2 [Dr. S.V. Bhangale “HOD Electrical Engineering Government Polytechnic, Pune
3 |Dr.S.S. Bharatkar HOD Electrical Engineering Government Polytechnic, Mumbai
4 Mr. R.S. Shukla Lecturer in Electrical Engineering -IGovemment Polytechnic, Mumbai

Coordinator,

17
.n #

¥

n

Curriculum Development, * '-._'-‘ % A

Department of Electrical Engineering ;t [

I/C, Curriculum Development Cell

_APPROVED COPY =
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o

Programme :

Diploma Electrical Engineering( Sandwich Pattern)

Course Code: EE 23701

Course Title :

Internet of things (IoT)

Compulsory / Optional: Optional

Learning Scheme and Credits Assessment Scheme
FA-TH SA-TH FA SA
CL | TL | LL | SLH | NLH | Credits . (2:30 PR‘ SLA | Total
T1 T2 Hrs_) PR OR
4 - 2 - 6 3 20 20 60 25 - #25 - 150
Total IKS Hrs. for course: 1 :

....

Abbreviations: CL- Class Room Learnmg, TL- Tutorial Learnmg, LL Laboratory Learning, SLH-Self
Learning Hours, NLH-Notj Qnal Learnmg Hours, FA - Formative Assessment, SA -Summative assessment.

SLA - Self Learning Assessm ent
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Emmmatlon

Note:
I. FA-TH represents an averg es WO cl;,ISa testf of.
2. SA-TH represents the end hmmauon Y

I. Rationale
The Internet of Things (10T) mfe éﬁs ‘aﬁL ‘ge-.nurnber o Teghn%y 1;3 and allows granular control and

automation of tasks. With better lnternefland oﬁ“‘afﬁ"{ﬁ’ﬁstmcmre*th orid of technology has allowed for the
rise of ToT, which now connects millions off’d:giv §r10getl1e;yaﬁhfoﬁ thc Internet. A sound knowledge of [oT
is important because it enhances efficiency, automa?es pf‘ocesses improves data collection, enables smart
decision-making, and enhances daily life through connectivity between devuces It drives innovation, supports

sustainability. and creates new opportunities across industries.

II. Industry / Employer Expected Outcome

The aim of this course is to help the student to attain the following industry identified outcome through various
teaching learning experiences: :
I. Understand given loT system.
M Develop and maintain IoT system for particular application.

Internel of Things(EE23701) - (A \pproved cova P.23 scheme
£DC Co.ordinaio
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1.

course based learning

| COl | l’nd;rslnnd ﬁ]c fundame
| CO2 | Understand the b
| O3

—

.;?(-)S—ﬁ‘—l')_evclob

IS

' Apply sensors and actu

. T P
Diploma in Electrical Engineering

: tn the wing COs on completion of
Course Outcomes: Students will be able to achieve & demonstrate the following

ntal concepts / architecture of IOT.

e BIR A PrE = : tired for loT.
asic pin configuration and programming of controller reqt

ators to design efficient [oT system.

e _'——__'_—_————%——'——* x .
| CO4 | Apply communication protocol for data handling.

Course Content Details:

loT based applications

3
/ 

ﬁUnit T?Tl;ﬁ—i’_\"L_c;n_i;g?)u—tc;mes [ e Topics / Sub-topics
|_No. (TLO)
1 TLO I.1Describe the | Unit - T Basics of Internet of Things (IoT)
architecture of [oT system. I.1. Embedded - System: - Definition. Concepts,
TLO 1.2 List types of [oT architecture, Major components of the
system, embedded system- Hardware, Software, and
TLO 1.3 Illustrate Physical Operating System.,
and logical design of 10T I.2. Basics of [oT: definition, characteristics,
system. ; & features, advantages . disadvantages,
TLO 1.4 Elaborate [oT architecture of IoT with block diagram. types of
! enabling technology for the [oTs 3 :
given application. : I.3. Physical design of IoT, Logical design of IoT -
! TLO 1.5 List challenges in [oT functional blocks and 10T communication
! loT based system. L Models (Request-Response, Publish-Subscribe,
TLO 1.6 State the applications Push-Pull, Echusivé-Paif)
of loT 1.4. 10T enabling technologies : Wireless Sensor
Networks, - Cloud  Computing, Big Data
S ANalyticSien" 5 2
I.5. Design and Security challenges in loT
- 1.6. Applications of [oT
Course Outcome: CO1 Teaching Hours: 10 hrs
2 TLO 2.1 Draw Pin diagram Unit - II Fundamentals of Arduino
of Arduino. 2.1 Introduction and Pin diagram of Arduino
TLO 22 Describe the 2.2 Arduino Integrated Development Environment -
procedure for creating (IDE), Arduino IDE setup, creating, compiling
compiling and uploading the and uploading programs
programs : 2.3 Arduino Built- in Examples (Codes) : :
TLO 2.3 Develop sketches - Basics : Analog Read Serial, Bare minimum code
for basic built in examples needed, Blink. Digital Read Serial, Fading a LED,
Read Analog Voltage :
(Hardware Required, Circuit, Schematic,
Code) :
{e Course Outcome: C0O2 Teaching Hours: 12 hrs J

APPROVED COPY
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Unit - 111 1oT Sensors and Actuators

3.1 Sensors:LDR, PIR, LM35, DHTI I, IR, Gas sensor-M()
4.

3.2 Actuators: relay, DC motor, stepper motor, buzzer.

3.3 Interfacing sensors and actuators with Arduino:
Interfacing Temperature sensor- LM-35, Gas sensor -

application.
TLO 3.3 Describe the function MQ 4, Humidity sensor- DHTII, Photo sensors-
LLDR, PIR, IR

of different input and out pins
of the given sensors and
actuators along  with its
technical specifications.

TLO 3.4 Draw the schematic
diagram to  explain  the
connections of sensors and/or
actuators with Arduino

__"‘—‘—1"—‘-———————.____________
3 T ]
LO 3.1 Select relevant
sensor for the given
application.
F’LO 3.2 Select relevant
actuators for the given

(only working principle, technical specifications, pin
diagram , and interfacing diagram showing connections
with Arduino board expected. No programming)

Course Outcome: CO3 Teaching Hours: 14 hrs

Unit - IV 1oT Communication

4
TLO 4.1 Describe the given : - / . ;
loT communication - protocol 4.1 Basic .Com,puter Networking Terminologies
with suitable examile Definition of Network, Node, Protocol, IP address,
B a Router, Switch , Firewall, DNS, LAN, WAN, DHCP;
TLO 4.2 Write steps 10 TCP/IP -
connect  Arduino”, to - Wi-Fi 4.2 Types of Computer Network Architecture : Client -
network. | _ 3 : _
TLO 43 Wiite=8tep by ste Server, Peer -to-Peer(Only Definition and difference)
' B 4.3 Network devices : Router, Hub, Bridge, Wireless
procedure to create web Servel : . j : .
T _ router, Switch , Wireless Bridge (Only functions)
T U 4 Different Network Topologies ( Bus. Star, Ring.

31:0 431;6"3}2 Ibl;l;;:tliez:lformwf;(t)h NMCsh TS Hybrid) - f€e. -

suitablge reason':-]:?P""""“ - 45 Different Network Protocols and their functions

oy _ (TCP/IP, HTTP, HTTPS, SMTP, FTP, DHCP, DNS)

;L(L:,;: Egﬁfoﬁifg:tgfcig?;e’46 Unique [dentifiers. of ‘Network (Host name [P
: s g address, MAC address, Port)

MQTT protocol. e

*

R
SRS

’IH{“O 4.6 l?(estcrlll::e ltha Wl 4.8 Key aspect fNetwork Security (Firewalls,
oT network technology=W ,*"E'tioryb;t‘i'oﬁf Intrusion Detection System, Access

(s applict o ~ | Control, Regular updates and patches)
1.9 Benefits of Computer Network
4.10 Types of 10T Communication
‘4.11 Communication Models in [oT

4 12 Main networking Technologies
Wireless access , Private Long
(Only features and applications)
413 IEEE 802.15.4 Wireless N
(Definition, Basic Architecture ,
Applications, Benefits)
\Course Outcome: CcO4

APPROVED COPY,
- (Approved copyW P-2:
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i+ loT (Standard
Range. Mobile loT)
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Types of Devices,
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- I'.O 5.1 I-.wl:un tht Unit - V 10T Applications S
“hallenges olve it challenges
shallenges (Mvdivee 1 5.1 IoT Technology development challenge

sweloping loT technology. A ; LT PR

\1|}l (t)hiI 2 IE’ lain th L;I-lil\ 3.2 [oT Seclrity challenges
.0 5.2 Explain the security el VRRATIG % oY
B ; 5.3 1oT Applications 1n :

~hallenges involved in loT, e P, ment Smart
'Ll']Ll()L‘;%SLIII q;.l_, basic a) Smart Cities ( Smart Traffic Manage e Utility
5.3 lllustrate basic Parking, Public Transport Management,

concept with required
components for loT application
in Smart Cities.

TLO 5.4 lllustrate basic
concept with required
components for IoT application
in Smart Homes.

TLO 5.5 Illustrate basic
concept with required

Management, Street Lighting) ; q
P e ., Smart
b) Smart Homes ( Smart Lighting, Smart Kitchen

Safety and Security Systems, Smart Ball1r00m5) o7

¢) Smart Agriculture ( Real time Weather Conditions,
Smart Green house )

d) Smart Transportation (Efficient Trafﬁc. Management,
Automated Toll and Ticketing, Self-Driving Cars)

e) Smart Grid

components for [oT application | f) Connected Vehicles , s
in S,E)]a,-t Agriculture. g) Smart  Healthcare (loT for Pat-tents, Physnc:e}ns. ‘
TLO 5.6 [llustrate basic ' Hospitals, Health Insurance Companies, Remote Patient

concept with required <) Monitoring, — Glucose . Mon_itoring,. LICab S - ra(e
components for IoT application monitoring, Hand Hyg'?"'e. .momt.orlr‘l Zlepession
in Smart Transportation. Monitoring, Parkinson's disease monitoring) . _
TLO 5.7 Illustrate basic (only basic concept/features ; components required ) ‘
concept with required o

components for loT application [Course Outcome: COS Teaching Hours: 12 hrs
in Smart Grid. :
TLO 5.8 lllustrate basic
concept with required
components for [oT application
in Connected Vehicles®
TLO 5.9 Illustrate basic
concept with required’ « -~
components for loT application |

in Smart Healthcare. == | ==

ik

IV. Laboratory Learning Outcome and Aliéhe’ﬁ' ractical / Tutorial Experiences. (Any 10)

Sr Laboratory Learning Outcomes Laboratory Experiment / Number |Relevant
No ((LLO) Practical Titles / Tutorial Titles | of hrs. CcO
I | LLO 1.1 - Connect the IR sensor and
Servo motor to the loT Gateway _
LLO I.2 - Write the application program | Circuit Design for [oT System — 2 COl
logic , . Door Automation Solution :
[.LLO 1.3 - Verify the notifications sent to .
the mobile device on execution of the
program. :
LLLO 1.4 - Decode and understand the
science concept/principle behind-the
sensor construction
WED CORPY).
Internet of Things(EEE23701) APE:()AEg;oﬁeHE' ny) OFY ‘
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BEOS:

- Connect the Keypad and Servo
motor 1o the 10T Gateway

LLO 2.2 - Write the application program
logic

LLO 2.3 - Verify the notifications sent to
the mobile device on execution of the
program.

LLO 2.4 - Decode and understand the
science concept/principle behind the
Sensor construction

Diploma in Llectrical ngineering

Block-Based loT Programming
for Home Security Solution
(Digital Lock)

(')}

LLO 3.1 - Connect the R sensor, USB
Camera and Buzzer to the loT Gateway
LLO 3.2 - Write the application program
logic

LLO 3.3 - Verify the notifications sent Lo
the mobile device on execution of the
program

LLLO 3.4 - Decode and understand:the
science concept/principle behind the
sensor construction

Build the IOT Home Security
Solutionusing IR, Camera and

Buzzer

COl.
COZ2.
CO35

LLLO4.] - Connect the IR sensors and
LED (using breadboard)-to the loT
Gateway
[LLO 4.2 - Write the appllcatlon plogram
logic
LLO 4.3 - Verity lhe notlhcallons sent to
the mobile device on exeeut:on of the
program :
LLO 4.4 - Decode and understand the. &
science concept/pr mcnple behmd theoit
sensor construction el sy

with Smart nghtmg

Butld the Energy Saving Solutlon

(N9 ]

COl.
CO2.
; CO3.
CO4 L

Ly 1)
ke

LLLO 5.1 - Connect the Soul

Moisture sensor, RTC, Solenmd Valﬁe‘f :

the loT Gateway ;
LLLO 5.2 - Write the application program
logic

[.L.O 5.3 - Verify the notifications sent to
the mobile device on execution of the
program

[.1.O 5.4 - Decode and understand the
science concept/principle behmd the
sensor construction

Demonstrate a timer based Smart
Irrigation Solution

COl.
COz,
cOo3

LLO 6.1 - Connect the pH Sensor and
TDS sensor to the [oT Gateway

LLO 6.2 - Write the application program
logic '

LL.O 6.3 - Verify the notifications sent
to the mobile dewce on execution of

Build the IOT based Water

the program

Quality Testing Solution

1\

COl,
CO2,
CO3.
- CO4,
CO3

Internet of Things(EE23701)

AREBRMERLOPY

P-23 scheme




: . : | s T lantpie ‘neineering
Government Polytechnic, Mumbai Diploma in Lleciric al kngine 5

[ LLO 6.4 - Decode and understand the
science, concept/principle behind the

sensor construction

7 | LLO 7.1 - Connect the Pulse Oximeter

sensor and Led board to the loT

Gateway

LLO 7.2 - Write the application

program logic Demonstrate 10T in Healthcare - COl,

LLLO 7.3 - Verily the notifications sent Smart, Pulse Rate and Oxygen 2 COZ.

to the mobile device on execution of Monitoring Solution CO3,

the program CO4,

LLO 7.4 - Decode and understand the CO5

science concept/principle behind the

sensor construction

8 | LLO 8.1 - Connect the Weight sensor, Led

board and Buzzer to the loT Gateway

LLO 8.2 - Write 1he application program

logic e

LLLO 8.3 - Verify the notxﬁcatlons sent Demonstrate 101\""-iﬁ & 5 e

to the mobile devnce on executlon of Healtheare - Smat Sal.ine' 2 COZ;

U progeain R Monitoring Solution " (:O',;'

L.LLO 8.4 - Decode and understand the o CO4.
cOs

science concept/principle behind the
sensor construction: 8. %
9 | LLO9.1 - Connect the IR sensor and
Buzzer to the loT Gateway
i 1 LO 9.2 - Write the. appllcallon program

ingic {

LLO 9.3 - Verify the notlﬁcanons sent to’| Demonstrate [O[ in l_lealthcare k) ggzl
the mobile device on executlon of the Assistive Commumcatlon olution C03,
program X : o Co4,
LLLO 9.4 - Decode and undbrstand'the s R ' COS’

science concept/principle behm‘dth ;

sensor construction 2R SN :
10| LLO 10.1 - Connect the i b~ s
Temperature Sensor, Hall effect sensor,
LED board to the loT Gateway

[.1.O 10.2 - Write the appllcatlon :
program logic ‘ Construct IOT application in Sl e
LLO 10.3 - Verify the notifications sent | Weather Forecasting - Wind : carL
to the mobile device on execution of the | §peed, Temperature and 2 88%

rogram | idity Monitori =
prog Humidity Momtprmg : CO4.

LLO 10.4 - Decode and understand the doens
science concept/principle behind the CO5
sensor construction
[1] LLO 11. - Connect the Moisture = e ps
sensor. Relay, LoRa Hub, LoRa nodes | Build IOT in Agriculture - S
to the loT Gateway ‘wart Scalable Irrigation Solution
LLO 11.2 - Write the appllcatlon ' using LoRa Protocol :
APPROVER.COPY %
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|l“ ogram l“LlL

1.O 1]

10 the lnohllc\ Si'\'l\kiht:l:“""‘Ll“ ek >, '.I :
program execution of the : ::'
“l-LllL(;LIc/‘Li Decode and understand the CO4.

neept/principle behind the CO5

T SCNSOr construction

2| LLO 1 2.1 - Connect the E nergy device,
Relay to the l1oT Gateway
:Olutz 12.2 - Write the application program
ll;l-ii?c lli-jb-.l\’crli}' the notiﬁcal.ions sent Cl‘ea?e a Smart Energy COl.
ile device on execution of the | Monitoring Solution (PF. CO?
program Voltage, Current, Energy e
LLLO 12.4 - Decode and understand the consumpti : s o
_ : ption elc.) CO4
science concept/principle oS
behind the sensor construction .
13 | LLO 13.1 - Connect the USB Camera,
Keypad and Servo motor to.the loT
Gateway
LLO 13.2 - Write the apphcatlon program
logic "
LLO 13.3 - Verify the notlf'catlons sent | BuildaHome Security Solutlon ‘COL.
to the mobile device on executlon of the 5 Dlgltal LOCk Wlth Camer‘a & Coz,
program . k- ij,,
LLO 13.4 - Decode and understand the o C,O l{
science concept/prmcxple behmd the ¥ C 0
sensor construction = 3
14 | LLO 14.1 - Connect the Moisture sensor, § 9 "f"f'
Solenoid valve to the 10T Gateway
LLO 14.2 - Write the apphcatlon program
logic :
LLO 14.3 - Verify the notifica ons sen COl.
to the mobile device on execution of the_”: 3 7 co2.
program 2| Sensmg Automatlc ROO“ COs.
[ 1O 14.4 - Decode and understand the ' - .COM,
science concepl/principle CO5
behind the sensor construction
15| LLO 15.1 - Connect the IR sensor,
Temperature sensor afid Motor to the loT
Gateway
[LLO 15.2 - Write the application program =
logic ! ;
I?EO 15.3 - Verify the notifications sent S/Sﬁiﬁ;gvi:g:;n O 2 gg%
A 21
to the mobile device on execution of the o & Warning S
program : o0
1O 15.4 - Decode and understand the
science concept/principle behind the =
sensor construction

Internel of 1 hings(EE23701 )

APPROV:-D CO Y
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16| L1LO 16,1 - Connect the Flame sensor
[ and Solenoid valve to the o1

Lrateway
LLO 16.2 - Write the application .
program logic COI.
LLO 16.3 - Verify the notifications Develop a Home and ) (6 ok
sent to the mobile device on execution Building Fire Safety CO3.
of the program Solution CO4.
LLO 16.4 - Decode and understand .the (P{8p)
science concept/principle. behind the
sensor construction

17| LLO 17.1 - Connect the Alcohol
sensor. Ultrasonic sensor, Motor and
Buzzer to the loT Gateway
LLO 17.2 - Write the apphcauon
program logic e _ . : COl.
LLO 17.3 - Verify the notifi cations . Build a Transportation and 5 CcO2.
sent to the mobile dewce on execuuon Safety Solution g CO3.
of the program CO4.
LLO 17.4 - Decode and understand the CO5
science concept/prmclple ;.--;;x_i .
behind the sensor construction .

I8 | LLO 18.1 - Connect the’IR sensors and
Servo motors 1o the loT: ‘Gateway = ..
LLQ 18.2 - Write the app]:catlon g o o
program logic e R S S
LLO 18.3 - Verify the nonﬁcallons b « : COl.
sent to the mobile de,v‘lce Qn Create a Public Safety _Sm € = CO?2
execution of the progra “‘*\‘ g Crowd Management System’.%'}::*- o CO;
LLO 18.4 - Decode an‘ﬂ‘ﬁmdqrstand the ~ / T CO4.
science conccpt/pnncnpl%:?behm@ggq COSQ
Sensor construction : *.g%;{gle f %},ﬁ_ ~

19| LLO 19.1 — Connect the Welg’htésenso 4
Gas sensor, Flame sensor. Led boar.d_”' :
Buzzer, Solenoid valve to the loT
Gateway
LLO 19.2 - Write the application :
program logic - COl,
LLO 19.3 - Verify the notifications: Build a Smart LPG Monltonng 2 ~CO2.
sent to the mobile device on Solutlon RCO3:
execution of the program ' (304,
LLO 19.4 - Decode and understand the CO5
science conceptprinciple behind the :
sensor construction

20 | LLO 20.1 - Connect the IR sensor,
Ultrasonic sensor, LED board, Servo

| motor and Buzzer to the IoT Gateway

LLLO 20.2 - Write the application /
program logic

Internet of Things(EE23701 )

APPRCOVED

(Appraved ¢
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COr,
LLO 20.3 - Verify the notifications ] Coo.
sent 1o the mobile device on Build a Smart ( 'il_\ - Waslte O3,
execution of the program Management Solution CO4,
LLLO 20.4 - Decode and understand the 05
science concept/principle behind the
sensor construction i

21| LLO 21.1 - Connect the Moisture sensor,

Flow sensor, Ultrasonic sensor and
Solenoid valve to the
loT Gateway
LLO 21.2 - Write the application program COl.
logic Create [oT application for Air b COZ
LLO 21.3 — Verify the notifications Quality Co3
sent to the mobile device on execution Monitoring CO4.
of the program CO5
LLO 21.4 - Decode and understand the
science concept/principle behind the
sensor construction .

22 | LLO 22.1 - Connect the IR sensors, Led col ,
board and Servo motortothe [oT e !
Gateway ' COZ,
LLO 22.2 - Write the appllcatlon CO3,
program logic _ : v ¥ a8 183 CO4,
LLO 22.3 - Verify the notlf cations sent Develop a Smart City - Smart | 4 CO5
to the mobile dev1ce on execution of the Parking Management Sy stem
program i i o | 7
[LLO 22.4 - Decode and understand the
science conccpt/prmmple behmd the. ; &
sensor construction - . AENEE LS ; g e i

23 | LLO 23.1 - Connect thes sensors to the loT - AEENE i COl.
Gateway i, : COZ;
[LLO 23.2 - Write the appllcatl n_program ; CO3,
logic 1 . CO4,
LLO 23.3 - Verify the notifications = 2 COs.
sent to the mobile device on execution
of the program

24 | LLO 24.1 - Connect the sensors to the [oT COl,
Gateway as per your appllcatlon : CO2.
requirements CO3,
LLO 24.2 - Write the application e : _ CO4,
program logic Create your own [oT Solution 4 CO5
LLO 24.3 - Verify the not:ﬁcatlons j
sent to the mobile device on execution
of the program

Internet of Things(EE23701)

APPROVED C P
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Suggested Micro Project / Assignment/ Activities for Specific Learning / Skil
Development (Self Learning):

|. Construct a Timer based Automatic Bell/Buzzer
2. Design an Alcohol Sensing & Alert System for vehicle drivers.
3. Automate a fan based on room temperature monitoring.

N i S R € S : Ty . Iuzzer should on
4. Llectronic Smart Blind Stick- I1f someone is in front of blind person, LED and Buzzer
otherwise LED and Buzzer will remains off

N

o . . ~ . . . 1 [ ()I‘I ],( '[).
Electronic Notice Board- Any Message send from mobile application should get displayed

. ; ' . - ith new
When new message sends, previous message gets automatically erased and replaced with
message.

-

Assignment:

a. Solve Assignment covering all COs given by Course Teacher.

11 Specification Table:

e e Distribution of Theory Marks
UNmt - Topic Title R A Total
2 L _ Level | Level | Level | Marks
: "T— Basics of Internet of Things (IoT) 2 4 4 10
1__; IFundamentals ofArdumo e 4 6 123
3 0T Sensors anﬂ;Aé’tﬁa_:tors : Dl 6 86 16
4 | loT Communication 4 4 10
5 IoT Applications 4 6 12
Total 22 28 60
Note:
Formativ_e assessment (Assessment for Learning) for PR and SLA
* Rubrics for continuous aésessment based on process and product related performance indicators (__ marks)

Summative Assessment (Assessment of Learning)

End term examination, Viva-voce

APPROVED copy

CDC Co-srdinator
C. P. Mumpaj
Internet of Things(EE2370] )

(Approved copy) P-23 scheme
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Pos Matrix Form
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S T e (35 [ Programme
Programme Outcomes (POs) Specific
Outcomes
Course (PSOs)
Outcomes P03 —
(€03) | pPO-1 Basic PO-3 Engineering PO-7
and PO-2 Design/ PO-4 Practices for [pO-6 Project Life  |PSO-|PSO-|PSO-
Discipline | Problem Development of| Engincering Society,  [Management Long I 2 3
Specific | Analysis Solutions Tools Sustainability Learning
Knowledge ‘ and
Environment
COl s 2 I - [ I 2 I Gl o
Co2 3 3 3 2 1 1 2 1 | 3] 2
CO3 3 3 3 2 2 2 3 | S fed
5. GO} 2 2 1 2 I 2 2 l Tk |75
COS 3 3 3 2 2 2 3 l Do
Legends: - High:03, Medium:02, Low:01, No Mapping: --
a)  Suggested Learning Materials / Books
| Sr. Autor Title Publisher
No i 4 f
01 | Arshdeep Bahga, Vljay Internet of Things: A Hands- Umversny Press, IQBN
Madisetti On Approach 9788173719547 4
02 | Raj Kamal — INTERNET OF THTN GS /4 -,M?_Graw Hx}l Educatlo.n (Ipdia)
S RIS 4D - | Private Limited, ISBN:
e, chitecture an eSIgn 5'978939072738 4
.-f_Prmclples e g ‘_ it|5
03 | Adrin McEwen & Hakim = | ' Wiley India, ISBN:
Cassimality Designing ﬂ_"" Imemet of | 9781118430620
: things '
04 | Sudip Misra, Anandarup : | Cambridge University Press,
Mukherjee, Arijit Roy Introduction to IoT ISBN:9781108842952
05 | David Hanes, Gonzalo IoT Fundamentals: : :
: : : : ¢ Cisco Press, ISBN:
Szlgueiro, Patrick Grossetete, | Networking Technologies, 9781587144561
Rob Barton, Jerome Henry Protocols, and Use Cases for
the Internet of Things
06 Richard BI Sams Teach Yourself Pearson Education, Inc. ISBN:
S o Arduino™ Programming in 9780672337123
24 Hours :
07 | Rahul D ot :
ahul | ubey ?l?ii;:ogl;;[riggtitzghgz:nizggf Cengage India Private Limited,
EdgelGateway. and Cloud ISBN: 978935350093193 1
with Applications

Internel of Things(EE23701)

APPRGIMER,SOPY
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b) Learning Websites & Portals

' v 1 P o 1 7] of ’
Diploma in Electrical Engineering

Sr.Noll

Ank / Portal

Description

l

hnps:s"/inI‘_\_-'springlmm'd.on\\'ingspan .com/web/en/

app/toc/lex _au
th_0130009449730539521875 sh

ared/overview

loT Platform

https://infyspringboard .onwingspan.com/web/e

n/app/toc/lex_au
th_013294742] 0427699229893 shared/ov

erview

"Mastering loT with Arduino”,
Infosys Spring board online

hitps://www.arduino.cc/en/software

course for Thinkspeak platform.
Arduino IDE software

hups;://www.linkcrcad.com/projccls?
subject=arduino&sort=views

Arduino projects on Tinkercad

Introduction to Internet of Things - Course (nptel.ac.in)

Complete coverage of [oT

https://infyspringboard.onwin

gspan.com/web/en/app/toc/lex_au
th 013843012953202688286

57 shared/overview

ToT Automation with ESP8266 |

https://www.guru99.com/ 1ot-tutorial.htm]

with Projects
[oT Tutorial: Introduction to

https://infysprmgboard.onwing

span.com/web/en/app/toc/lex_au
th_0130009449730539521875

shared/overview

Internet of Things (IoT Basics)

[oT Platform

¢) Academic Consultation Committee/Industry Consultation Committee:

Sr.

No
|

Name Designation

Institute/Organization

Ms.Asmita Patil . -~ | Executive Engineer

Prakash Gad. Head Office, MSEDC..

2

Dr.D.D.Lulekar - HOD Electrical Engineering :

~ Government Polytechnic, Nashik

- Bandra (East) Mumbai

Dr.Mahesh S.I‘\Iarkhe‘de‘_j=

Lecturer in Electrical Engineering
Dr.S.S.Bharatkar -

 Government Polytechnic, Mumbai

HQDElectncalEngmeermg A

4[> Government Polytechnic. Mumbai

Coordinator,

Curriculum Development,

Department of Electrical Engineering:

I/C, Curriculum Pevelopment Cell

Internct of Things(EE2370] )

APPROVEL

(Approve

CDC Co-gicinalor
G P Mumbpal

Head of Department
Department of Electrical Engineering

P-23 scheme
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Progr; Y A . NNy
rogramme: Diploma in Electrical Engineering (Sandwich Pattern)

——

Course Title: Advanced Renewable Energy Sources.

Course Code: EE23 201

Compulsory / Optional: Compulsory

Teaching Scheme and Credits Examination Scheme
FA-TH | SA-TH SA
CL. | 1L LL | SLH [ NLH | Credits (2.30 L5 SLA | Total
11|12 mrsy | TR | PR | OR
Jl*'\ 4 : 2 2 8 4 |20]20] 60 Y5t e | 0aseiie s isd
._tal IKS Hrs. for course: i £
oom Learning, TL- Tutorial Learning, LL- Laboratory Learning, SLH-Self Learning
SLA- Self

Abbreviations: CL- Class R
Hours. NLH-Notional Learning Hours; FA

|.earning Assessment
Legends: @ Internal Assessment,

Examination

- Formative Assessment, SA -Summative assessment,

_# External Assessment, *# On Line Examination, @$ [nternal Online

R

Note: S ' :
FA-TH represents an average of two class tests of 20 marks each conducted during the term.

i
). SA-TH represents the end term examination.

fuel are depleting very fast & the thrus! is to
r should be aware of methods of
‘Solar, Wind, Geothermal etc.

sis is mainly caused due 10
s of

ergy sources like fossil
tion. An Electrical Enginee
el cell, Hydrogen,
cbn_oiriy';-,_’[?hé?"energy cri
life style of people. The conventional source

[ternative energy sources are utilized for power
Diploma engineers are expected 10
y conversion, conservation,

1. Rationale: % :
Due to the extensive use of eﬁ‘é;rgy'—the‘éonv'enti()nai-en
be given on renewable energy ébﬁfqésfor power genera
extracting energy from Non-Conve‘_ﬁ_t__i_pn}il.eriergy sources like Fu
Energy is an important aspect iﬁ'fQIfl:.,g.feE,toj:s,_of'_,co_untry’s‘ i~
increased population and enhanced standard of living and
energy are insufficient to meet these demands: Hence, a
production. The use of alternate energy sources is increasing day by day.
operate and maintain these systems. It is therefore essential to know basics of energ

and energy audit and waste heat recovery techniques.

l¢

1. Industry/ Employer Expected Outcome: Install and testing various electrical installations used in industry.

commercial and residential premises.
[11. Course Outcomes: Students will be a

course based Jearning

ble to achieve & demonstrate the following COs on completion of

—

—

Describe the environmental aspects of renewable energy resources.
peration of chemical energy source

Explain principle and 0
Interpret electricity generation from hydrogen energy source
Describe power generation from MHD systems e
Interpret electricity generation from ocean energy source |
Explain power generation from geothermal energy
.., APPROVED CPP
23 201) (Approved copy,

P-23scheme
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Course Content Details:

Unit| Learning Out
s g come Tobi :
0 h, L -

TLOA: l Describe Energy future in world 1: An Introduction to Energy Sources.
I} 8 Il . Introduce new energy technology  [I.1 General. -
i Compare Renewable energy source [1.2 Energy consumption as a major of prosperity.
Ith non-renewable energy sources 1.3 World energy futures
| 1.4 Energy sources and their availability.
- Commercial or conventional energy sources.
- New energy technology.
1.5 Renewable energy sources.
Advantages over non-renewable energy sources.

Eourse Outcome: CO1
eaching Hours :06 hrs Marks: 06
2 FTl ]O 7”1 Describe principal of operatlon of a2: Chemical Energy Sources-Fuel Cell
uel ce o B '
;LO 2.2 Explain Classification of: Fuel Cell ~[2.1 Introduction Fuel Cell.
LO 2.3 State advantages and disadvantage of2.2 Design and principal of operation of a Fuel cell
Fuel Cell 2.3 Classification of Fuel Cell.

TLO 2.4 Explain Types of electrodes used inj2.4 Types of Fuel Cell.
2.5 Advantages and disadvantage of Fuel Cell.

2.6 Conversion efficiency of Fuel cell.

2.7 Types of electrodes.
2.8 Work output and EMF of Fuel Cells

2.9 Application of Fuel Cells.

fuel cell.
TLO 2.5 State apphcat:on of Fuel cell.

R Course Outcome: CO2 :
e N Teaching Hours: 14 Marks : 14

TLO3.1 Explain Hydrogen productlonthrough L Hydrogen Energy B s

"— _« >,
ig . B

different methods.
TLO3.2 Describe storage proccss for

Eydrogen

~B.1Introduction. .- o)
3.2 Hydrogen productl on‘

[LO3.3 State utilization of hydrogen gas e S —fmn‘oductlon- 2 =)
'-"“'*:"--Electrolysxs G

TLO 3.4 Explain how hydrogen.as an
alternative fuel for motor vehicles - Thermo- chem:cal methods
TLO 3.5 Explain Safety and management for | Some thermochemical cyclic processes.
hydrogen gas. | - Fossil fuel methods.

L Solar energy methods.

3.3 Hydrogen storage.
3.4 Hydrogen transportation.

3.5 Utilization of hydrogen gas.
3.6 Hydrogen as an alternative fuel for motor vehicles.

3.7 Safety and management
3.8 Hydrogen technology development in India.

Eourse Outcome: CO3

eaching Hours : 10 Marks: 10
4: Magneto Hydro Dynamic (MHD) Power Generation.

4 [TLO 4.1 Explain working principles and

operation of MHD systems ' 4.1 Introduction.

TLO 4.2 Describe MHD design problems and M.2 Principles of MHD power generation.
4.3 MHD systems =

development. -
: .a Cif b 1.3 1)
2 APPROV

(Approv

3D

P-23scheme
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2enerators

POWer generation.

L0 43 Explain materials used for MHD L Introduction.

- Open cycle systems.

TLO 4.4 State International status of MHD - Closed cycle systems.

4.4 MHD design problems and development

4.5 Advantages of MHD systems.

4.6 Electrical conditions: voltage and power output of MHD generator
4.7 Gas conductivity.

4.8 Materials for MHD generators.

4.9 Magnetic field.

4.10 Super-conductivity.

4.11 International status of MHD power generation and its feature
prospects.

Course Outcome: CO4
Teaching Hours: 10 Marks: 10

from ocean to electric
electric power generation.

site for ocean energy

TLO 5.1 Explain energy conversion process | 5: Topic Title: Energy from Oceans.

5.1 Introduction.

TLO 5.2 Describe methods of Ocean thermal 5.2 Ocean therma] electric conversion (OTEC)

L Introduction

TLOS.3 State factors consider wlule se]ectmg - Methods of Ocean thermal electnc power generation - - Open cycle

OTEC system.

TLO 5.4 Draw and explain Hybrid cycle - The Closed or Anderson, OTEC Cyc]e

5.3 Heat exchangers (Evaporator)

5.4 Boil-fouling

5.6Site selection.

5.7 Energy Utilization.

. [5.8 Hybrid cycle. © -

5.9 Prospects of Ocean thermal energy conversion in India

[Course Outcome: COS i B

relecmc:lty

plants
TLO 6.5 Explain Hybrid System.

conversion.

TLO 6.1Enlist geothermal Souréeg"---"
TLO 6.2 Explain hydrothermal I‘Csources ‘
TLO 6.3 State system used to generate =g

TLO 6.7 State Primer for geothermal energy

TLO 6.8 Explain advantage and limitation of
geothermal energy over other energy forms.

- Teaching Hours : 10 Marks 10
- 6. Geothermal energy. R o

.1 Introduction. S
-16.2 Estimates of Geothermal power
-3‘Nature of geothennal fi elds

0.5 ydrothermal (ConVectlve) resources.
‘Vapour dominated systems.
Liquid dominated systems.
.6 Geopressured resources. :
.7 Hot dry Rock resources of petro thermal systems.
.8 Magma resources (molten Rock chamber systems)
.9 Comparison of flashed steam and total flow concept.
.10 Interconnection of geothermal Fossil system (hybrid system)
.11 Primer for geothermal energy conversion
Impulse reaction machines
Positive displacement machine.
Impulse machine.
12 Advan;ages and disadvantage of geothermal energy over other
'liergy‘fonﬁs o
.13 Application of geothermal energy.

Course Qutcome: CO6
_'t;.i-f" -ehcﬁﬂlg_rﬂoqrs 10 Marks: 10

‘r.;{.: SFLs W

\PPf UUVED Y
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IV. List of Laboratory Experiment.
S —— S— — : . — [Number| Relevant
S| Laboratory outcomes Laboratory Experiment M |(r)|rh( ] COs
No L 27 RSP E
L.LLLO 1.1 Distinguish I\-CR\’_L‘;I_]_T_L‘I*];}_\;'{_IFI'LT?__HPT":.‘DEH'C report on comparing renewable energy 02 COl
I kenergy sources and Non renewable energy sources with Non renewable energy sources
sources : - 02 CO3
LLO 2.1 Explore new energy technologies|Prepare report on new energy lec[1|1(1l(1g]cs
> lavailable in the future available in the future through internet/literature
R /books ‘
LLO 3.1 Compare different types of Fuel Cell. Prepare chart on comparison between different 04 COZ3
3 types of Fuel Cell through internet/literature
/books -
LLO 4.1 Explain how hydrogen as an Prepare presentation on Hydrogen as an 04 CO3
4 alternative fuel for motor vehicles alternative fuel for motor vehicles and make
report onit, i
. [LLO 5.1 Draw and explain classification o Draw a sheet on MHD open cycle system and 04 CO2,
> IMHD : Closed cycle system and prepare report through
internet/literature /books
LLO 6.1 Explain hybrid cycle'of ocean energy | Prepare a report on Hybrid cycle of Ocean 04 CO24
6 B thermal electric conversion system through
internet/literature /books
LLO7.1 Describe Hydrothermal ConvectivePrepare report on Hydrothermal Convective 04 CO24
7 system for geothermal energy system for:geothermal energy production through
DN . |internet/literature /books el
LLO8.1 Explain Hybrid System for geothermal| Prepare a report on Hybrid System for 02 CO3
8 energy. RS geothermal energy production through
B R internet/literature /books i D
LLO 9.1 Describe Prime movers.used for = “|Prepare a report on Prime’'movers used for 02 COs
? lgeothermal energy R A eothermal energy conversion through
T _linternet/literature /books .
LLO10.1 Compare hydrogen e [Prepare Chart of comparison between Hydrogen 02 CO6
l"r')energy and geothermal energy . fenergy; ;.Qgcan"eqgréiéélf_l_d‘;'g'éﬁthennal energy

I. List of Tutorial

NIL
11 Suggested Micro Project
(Self Learning): (Minimum 5)
NA - -

.:'&* ,. f 5 e, .,'.’. M‘ . mbai
' FSOOCEYG Cnagga
Advanced Renewable Energy Sources (EE23 20] ) (Approved copy)
I mikene oy

/ Assignment/ Activities for Specific Learning / Skills Deveiopment

P-23scheme.
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\pouﬁmllnn Table:

Diploma in Electrical Engineering

| : \i I)lslrlhulmn of Theory Marks ‘
' Unit - | Teaching 1
| No Topic Title Hoits R ! Uii[r oA BT ol
L\ | Level | Level | Level | Marks
. 1| An Introduction to Energy Sources 06 E 02 04 -- %(_)()_
|
L 2 | Chemical Energy Sources-Fuel Cell 14 ! 04 04 06 14
S ———— —_— T Al wte M AR Lt T bt § B Tl § TV | = N e e el

3 | Hydrogen Energy 1 10 02 04 04 10
I a2
5_‘4 Magneto Hydro Dynamic (MHD) Power 10 02 04 04 10|
S | Energy from Oceans 10 02 04 04 l(j__

6 | Geothermal energy 10 02 08 | I9

3 8 S 60

PR Total 60 14 Eg__L_ 18

IV.Assessment Methodologies/Tools

Formative assessment (Assessment for Learning)

*

Summative Assessment (Assessment of Learnmg)

* End term examination, Vwa-_vo_t_:e (25 marks)

Rubrics for continuous assessment based on process and product related performance indicators (25 marks)

V. Suggested COs - POs Matrix Form
Ui L : _ > ot A de Programme
_fIfgqgramme Outcomes (POs) o Specific
oo : Outcomes
Course Gl s v (PSOs)
Duteome AN EL L
WOl Po PO-3 “; Engmeermg PO-7
: Basic and | PO-2 Design/ PO-4 |Practices for [PO-6 Life |PSO-PSO-PSO-
Discipline | Proble | Developmen| Engineerin Society, [Project Long 1 2 3
Specific m t of g Tools |Sustainabilit Managemen | Learnin
Knowledg |Analysis| Solutions y and t g
e Environment

COl 2 1 1 2 3 1 3 3 I 3
CO2 2 1 1 2 3 1 3 3 l 3
CO3 2 1 1 2 3 1 3 3 l 3
CO4 2 1 1 2 3 1 3 < 1 3
CO5 2 1 1 2 3 1 3 3 1 3
CO6 2 1 1 2 3 1 3 3 1 3

Legends: - High:03, Medium:02, Low:01, No Mapping: --

AFP’& OVED C PY
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VL. Suggested Learning Materials / Books

“ Se. [ Title Author, Publisher, Edition and ISBN

No. | ) Year Of publication sl
’ Fuel cell fundamentals. O'Hayre R, P., Cha S. W., Colella W., and | John Wiley (2008).
‘ Prinz F. B, |

| .| Chemical and Electrochemical Narayan R. Biswanathan B ' ISBN-10: 8173710694 ;
a Energy Systems University Press (India) Ltd. 1998, [SBN-13:978-8173710698
B | Non- Conventional Energy G.D.Rai ,Khanna Publishers 2017 ISBN : 9788174090738

| ° | Sources

* Renew ahTLThmgv Sources & Bansal N. K., Kleemann M. & Michael, ISBN : 0074600230,

" | Conversion technology Meliss, Tata McGraw-Hill Co. New Delhi | 9780074600238

' _Q | Renewable energy resources and | Kothari D. P, Prentice Hall of India Pyt [SBN-10: 8120344707

\ | emerging technologies Ltd. [SBN-13 : 978-8120344709
| Nonconventional Energy Ashok V. Desai, New Age International [SBN-10 : 8122402070
B Publishers Lt ISBN-13 : 978-8122402070

II /

VIL. Learning Websites & Portals

E-References:

Sr. ’ = : Llllk/ Portal\ Y X ) ! . ; Description
No e 1 - 20 By Bt
1 https://www.gtweed.coqj‘-' " Hydrogen
§ Fuel Cell
2 ¥ Hydrogen
3 : \ TV Y _ Energy
3 https://www. electncal4u cer’nZl hd-genel atlon-or-magneto hydro- dvna""" '. :o"Wer- reneration/ MHD
s, b Generation
4 https://www.ocean-energy-systems. grg[q"cean-ener;,v/what IS ocean-enemv‘/ Ocean
13 Energy.

i 5 Video -
https://www.bing.c m/v:deos/nvervnew/relatedvldeo‘?a geothermaHenet ‘oy&mid= BDSBF 3603FCFEFS showino'th?
5 | 1445DBD8BF3603FCFEFS51445D&FORM=VIRE 5

Geothermal
energy

an @\ﬁﬂﬁp\ffﬁ CHPY

Advanced Renewable Energy Sourccs (EE23 201)  (App
358 thm@?& o-ordmator
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VIIL Academie Consultation Commlllee/lmhmrv Consultation Committee:
:r. Name Designation Institute/Organisation
' No
1 | Mr. D.D. Rathod Executive Engineer METRO Pune
_2 Prof. Urvi Sawant Lecturer in Electrical Engg. SBM Polytechnic Mumbai
3 AK. Dhulshette Lecturer in Electrical Engineering | Government Polytechnic Mumbai
4 | Dr.P.N.Padghan Lecturer in Electrical Engineering | Government Polytechnic Mumbai




