

















Elements of Electrical Engineering (22215)

VIII Resources Required
S. No. | Name of Resource Suggested Broad Specification Quantity
1 Earth Tester Digital/ Analog | range from O - 10 ohm to 10000 ohm 1 No.
( Any one range)
2 Hammer and Screw Driver - 1 No.
3 Spools of Wire Standard 4 No.
4 M.S.Spikes Standard 4 No.
IX Precautions to be Followed
1. Avoid loose connections.
2. Bury spikes deeply more than half of total length of spike.
X Procedure
1. Bury spikes at suitable distance as mentioned in manual.
2. Connect the terminals of wire to spikes and earth tester as shown in circuit diagram.
3. Rotate the handle of earth tester with constant and suitable speed.
4. Note down reading and change the distance between spikes.
5. Note down readings for different position of spikes and draw a graph between earth
resistance and distance of spikes.
XI Resources Used
S. Name of Broad Specifications Quan | Remarks
No. | Resource Make Details tity (If any)
1.
2.
3.
4.
XII  Actual Procedure Followed
XIII Precautions Followed
Observations and Calculations
Distance in Earth Resistance in
S.N.
meters Ohm.
1
2
3
4
Maharashtra State Board of Technical Education 76



Elements of Electrical Engineering (22215)

XIV Results
The Earth Resistance is found to be ohms.

XV  Interpretation of Results (Giving meaning to the results)

XVI  Conclusions (Actions to be taken based on the interpretations)

XVII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO.

1. Give the types earth testers available in market.
2. Give applications of earth tester.

[Space for Answer]
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XVIII References / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XIX Suggested Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (15 Marks) 60%
1 | Handling of the instrument 20%
2 | Determination of distance and resistance 30%
3 | Working in team 10%
Product Related (10 Marks) 40%
4 | Conclusion 20%
5 | Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

Marks Obtained

Dated signature of
Teacher

Process Product
Related(15) | Related(10)

Total
25)
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Practical No. 17: Use the Insulation Tester

Practical Significance

The measurement of insulation resistance is a common routine test performed
on all types of electrical wires and cables in an electrical Installation and electrical
machines before they are put into service. It is necessary to carryout Insulation test on
electrical machines and installations for safe operation.

Relevant Program Outcomes (POs)

PO1- Basic knowledge- Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based interdisciplinary engineering problems
PO3- Experiments and practice- Plan to perform experiments and practices to use the
results to solve broad-based interdisciplinary engineering problems

Competency and Skills

This practical is expected to develop the following skills for the industry identified
Competency ‘Use electrical equipments in industrial applications’:

i. Measure electrical quantities.

ii. Circuit connection.

iii. Follow safe practices.

Relevant Course Outcomes

(f)Use relevant protective devices/ switchgear for different requirements.

Practical Outcome

Determine insulation resistance between conductor and earth.
Determine insulation resistance between two conducting parts.
Determine continuity of the conductor.

Minimum Theoretical Background

Insulation resistance between all the conductors and earth is measured with the help of a
500 V megger or mega ohmmeter as an insulation tester. It is desirable that the insulation
resistance should be less than 1MQ for the entire installation.
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VII  Circuit diagram

Testing between terminals and Body

MEGGER OR
EMLR-EOLE HIGH RANGE
OMMMETER

503/4 -5 RESTRICTED
R.MS T APRIL 10, 1945

E
COMMUTATOR
BARS

ARMATURE

Testing between armature and field terminals

A/AA.\\
oL

zzze— 00|

L. L

Conducting
terminals of
Dc machine
on panel

Megger or

Continuity test with insulation tester

(.

Insulation tester

A \

AA

VIII Resources required

;’0 Instrument/Object Specifications Quantity Remark
1 Insulation tester / | Suitable specification 1

Megger
2 Electrical machine Suitable machine 1

IX Precautions to be followed
1. All electrical connections should be tight.

2. Test the Megger before use, whether it gives INFINITY value when not connected,
and ZERO when the two terminals are connected together and the handle is rotated.

Check the power supply before connection.

3. Make sure that the earth used when testing for earth and open circuits is a good one

otherwise the test will give wrong information.

4. Ensure that all conductors have been reconnected properly.

91

conducting the test.

All equipment under test MUST be disconnected and isolated.
6. Equipment should be discharged in order to be absolutely safe for the person
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XI

Procedure

1. Connect equipment as per circuit diagram.

2. Rotate the handle of Megger at constant speed.

3. Note down reading for different connections as per above circuit diagrams.

Resources used

Name of Broad Specifications Quantit Remarks
Resource Make Details y (If any)

BRI = 2

XII

XIII

X1V

XV

XVI

Actual procedure followed

Observations and Calculations:

1. Insulation resistance between shunt field winding (Z-ZZ) and armature winding
(A-AA)=..... MQ

2. Insulation resistance between shunt field winding (Z-ZZ) and body =.. . . . . MQ

3. Insulation resistance between armature winding terminals (A-AA) and body =.... M Q

4. Resistance Between armature winding terminals (A-AA)=..... Q

5. Continuity test between field winding terminals (Z-ZZ)= ....... Q

Results
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XVII Conclusions and Recommendations ( Actions to be taken based on the interpretations.)

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO.
1. Give applications of insulation tester.
2. Write specifications of insulation tester used in this experiment.
3. List various other instruments used for insulation testing.

[Space for Answer]
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XIX References / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX Suggested Assessment Scheme

Performance indicators Weightage
Process related (15 Marks) 60%
1 Handling of the components 10 %
2 Identification of component 20 %
3 Measuring value using insulation tester 20 %
4 Working in team 10 %
Product related (10 Marks) 40%
5 Calculate theoretical values of given component 10 %
6 Interpretation of result 05 %
7 Conclusions 05 %
8 Practical related questions 15 %
9 Submitting the journal in time 05%
Total (25 Marks) 100 %

Names of Student Team Members

Dated signature of

Marks Obtained Teacher
Process Product Total
Related(15) | Related(10) (25)
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VII

Practical No.18: Use of Digital Clamp on Meter
for different measurements.

Practical Significance

Clamp on meter is primarily used for measurement of high current without connecting
it into power circuit. Also voltage and other parameters can be measured with clamp on
meter.

Relevant Program Qutcomes (POs)

POI1 - Basic knowledge: Apply knowledge of basic mathematics, sciences and basic
engineering to solve the broad-based inter- disciplinary engineering problems.

PO3 - Experiments and practice: Plan to perform experiments and practices to use the
results to solve broad-based inter- disciplinary engineering problems.

Competency and Skills
This practical is expected to develop the following skills for the industry identified

competency ‘Use electrical equipment in industrial applications’.

1. Measure Current, AC/DC Voltage, Resistance.
2. Select proper ranges for different measurements.
Relevant Course Outcome(s)

Use relevant protective device/ switchgear for different requirements.

Practical Outcome
Use Digital Clamp on Meter for measuring Current, Voltage, and Resistance.

Minimum Theoretical Background
Clamp on Meter is an electrical device with jaws which open to allow clamping around
an electrical current carrying conductor. It is also used as Multimeter.

Circuit diagram

1)Measurement of Current 2)Using as multimeter
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VIII Resources Required
S. No. | Name of Resource Suggested Broad Specification Quantity
1 Digital Clamp on Meter 200 amp,200 ohm, 20 kohm, 1 No.
1000 V DC,750 V AC
2 Connecting Probes - 2 No.
3 Resistance or Rheostats 100 ohm, 370 ohm, 500 ohm 1 each
4 Variable DC Supply 0-230 Volt 1 No.
5 Dimmerstat Single Phase 15 Amp, 0-230 V 1 No.
6 Loading Rheostat Single Phase 1 No.
XIX Precautions to be followed
1. Select proper range and rotate selection knob for quantity to be measured.
2. Use insulating Hand Gloves.
X Procedure
1. Connect load to AC Supply and energize the circuit.
2. Insert clamp on meter by opening its jaws.
3. Measure AC current by changing load.
4. Measure AC voltage by using selector switch.
5. Measure DC Voltage by using varying DC Voltage source.
XI Resources Used
S. | Name of Broad Specifications Quan | Remarks
No | Resource Make Details tity (If any)
1.
2.
3.
4.

X

XIIT

Actual Procedure Followed
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XIV Observations and Calculations

S.No. | Current in clamp on meter
1

2

S.No. | AC Voltage indicated by clamp
on meter

S.No. | DC Voltage indicated by clamp on
meter

Resistance indicated by clamp on

S.No.
meter

XV  Results
Reading of different quantities are taken and noted in observation table.
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XVI Interpretation of Results (Giving meaning to the results)

XVIII Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO.

1. Give list of manufactures of Clamp on Meter.
2. Give applications of Clamp on Meter.

[Space for Answer]
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XIX References / Suggestions for Further Reading

1. www.electrical4u.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XX  Suggested Assessment Scheme

Performance Indicators Weightage | Marks obtained
Process Related (15 Marks) 60%
1 | Handling of the instrument 20%
2 | Determination of current & voltage 30%
3 | Working in team 10%
Product Related (10 Marks) 40%
4 | Conclusion 20%
5 | Practical related questions 20%
Total (25 Marks) 100 %

Names of Student Team Members

Marks Obtained

Dated signature of
Teacher

Process Product
Related(15) | Related(10)

Total
25
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List Of Laboratory Manuals Developed by MSBTE

First Semester:

1
2
3
4
5
S
1

2
3
4
5
6
7
8

©

10
11
12
13
14
15
16
17

Fundamentals of ICT
English

English Work Book

Basic Science (Chemistry)
Basic Science (Physics)

econd Semester:

Bussiness Communication Using Computers
Computer Peripherals & Hardware Maintenace
Web Page Design with HTML

Applied Science (Chemistry)

Applied Science (Physics)

Applied Machines

Basic Surveying

Applied Science (Chemistry)

Applied Science (Physics)

Fundamental of Electrical Engineering
Elements of Electronics

Elements of Electrical Engineering

Basic Electronics

‘C’ programming Language

Basic Electronics

Programming in “C”

Fundamentals of Chemical Engineering

Third Semester:

Applied Multimedia Techniques
Advanced Serveying

Highway Engineering

Mechanics of Structures

Building Construction

Concrete Technology

Strength Of Materials

Automobile Engines

Automobile Transmission System
Mechanical Operations

Technology Of Inorganic Chemicals
Object Oriented Programming Using C++
Data Structure Using ‘C’

Computer Graphics

Database Management System

Digital Techniques

Principles Of Database

Digital Techniques & Microprocessor
Electrical Circuits

Electrical & Electronic Measurment
Fundamental Of Power Electronics
Electrical Materials & Wiring Practice
Applied Electronics

Electrical Circuits & Networks

Electronic Measurments & Instrumentation
Principles Of Electronics Communication
Thermal Engineering

Engineering Matrology

Mechanical Engineering Materials
Theory Of Machines

Fourth Semester:
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Hydraulics

Geo Technical Engineering

Chemical Process Instrumentation & Control
Fluid Flow Operation

Technology Of Organic Chemicals

Java Programming

GUI Application Development Using VB.net
Microprocessor

Database Managment

Electric Motors And Transformers

Industrial Measurements

Digital Electronics And Microcontroller Applications

Linear Integrated Circuits
Microcontroller & Applications

Basic Power Electronics

Digital Communication Systems
Mechanical Engineering Measurments
Fluid Mechanics and Machinery

22001
22101
22101W
22102
22102

22009
22013
22014
22202
22202
22203
22205
22211
22211
22212
22213
22215
22216
22218
22225
22226
22231

22024
22301
22302
22303
22304
22305
22306
22308
22309
22313
22314
22316
22317
22318
22319
22320
22321
22323
22324
22325
22326
22328
22329
22330
22333
22334
22337
22342
22343
22344

22401
22404
22407
22409
22410
22412
22034
22415
22416
22418
22420
22421
22423
22426
22427
22428
22443
22445

19

Fundamentals Of Mechatronics

20 Guidelines & Assessment Manual for

Micro Projects & Industrial Training

FifthSemester:
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Network Management & Administration
Solid Modeling

CNC Machines

Behavioral Science(Hand Book)
Behavioral Science (Assignment Book)
Windows Programming using VC++
Estimation and Costing

Public Health Engineering

Concrete Technology

Design of Steel Structures
Switchgear and Protection
Microprocessor & Application

A.C. Machines

Operating System

Java Programming

System Programming
Communication Technology
Hydraulic & Pneumatics

Advanced Automobile Engines

Basic Electrical & Electronics
Measurement and Control

Power Engineering

Metrology & Quality Control
Computer Hardware & Networking
Microcontroller

Digital Communication

Control System & PLC

Audio Video Engineering

Control System

Industrial Electronics and applications
Heat Transfer Operations

Chemical Process Instrumentation & control

Sixth Semester:

Solid Modeling
Highway Engineering
Contracts & Accounts
Design of R.C.C. Structures
Industrial Fluid Power
Design of Machine Elements
Automotive Electrical and Electronic Systems
Vehicle Systems Maintenance
Software Testing
Advanced Java Programming
Mobile Computing
System Programing
Testing & Maintenance of Electrical Equipments
Power Electronics
lllumination Engineering
Power System Operation & Control
Environmental Technology
Mass Transfer Operation
Advanced Communication System
Mobile Communication
Embedded System
Process Control System
Industrial Automation
Industrial Drives
Video Engineering
Optical Fiber & Mobile Communication
Therapeutic Equipment
Intensive Care Equipment
Medical Imaging Equipment
Pharmacy Lab Manual

FirstYear:
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Pharmaceutics - |

Pharmaceutical Chemistry - |
Pharmacognosy

Biochemistry and Clinical Pathology
Human Anatomy and Physiology

Second Year

Pharmaceutics - Il
Pharmaceutical Chemistry - Il
Pharmacology & Toxicology
Hospital and Clinical Pharmacy

22048
22049

17061
17063
17064
17075
17075
17076
17501
17503
17504
17505
17508
17509
17511
17512
17515
17517
17519
17522
17523
17524
17528
17529
17530
17533
17534
17535
17536
17537
17538
17541
17560
17561

17063
17602
17603
17604
17608
17610
17617
17618
17624
17625
17632
17634
17637
17638
17639
17643
17646
17648
17656
17657
17658
17663
17664
17667
17668
17669
17671
17672
17673

0805
0806
0807
0808
0809

0811
0812
0813
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