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DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
Vision of EEE Department
To be a pioneer in imparting quality technical education of high standards to
produce skilled manpower with trained intelligence and emotional balance.

Mission of EEE Department

To nurture an integrated growth of talented youngsters and enrich their
knowledge in modern branches of electrical sciences and develop them into

competent technocrats and disciplined humans beneficial to global society.



DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
PROGRAM SPECIFIC OUTCOMES (PSOs)

Engineering Graduates will be able to: .

PSO1: Comprehend the breadth and depth of electrical and electronics
engineering and apply their kn.owledge in the fields of power
system, power electronics and drives.

PSO2: Enhance their career by adapting contemporary tools and

techniques to augment electriéal and electronic systems.



DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINNERING

i PROGRAM OUTCOMES (POs)
Engincering Graduates will be able to: ™+ ] .
POI1: Engincering knowledge: Apply the knowledge of mathematics, science, engineering
‘ fundamentals, and an engineering specialization to the solution of complex engineering
problems. ‘

PO2: Problem analysis: Identify, formulate; review research literature, and analyze complex
engineering problems reaching substantiated-conclusions using first principles of
“ Mathematics, natural sciences, and engineering sciences.

PO3: Design/development of solutions: Design solutions for.complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

PO4: Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

. PO5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and
Modem engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations. ‘ .

POG6: The engineer and society: Apply reaéonix}g informed by the contextual knowledge to
assess societal, health, safety, legal and cultaral issues and the consequent responsibilities -
relevant to the professional engineering practice.

PO7: Environment and sustainzibility: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development. '

PO8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice. . - ’ ' '

PO9: Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO10: Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations, and'
give and receive clear instructions. '

- PO11: Pro_ject management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.

- PO12: Life-long learning: Recognize the need for, and have the preparation ahd ability to

eggage in independent and life-long learning in the broadest context of technological
change: .



DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING

Program Educational Objectives (PEOs)

PEOI: Graduates of the program will have a successful career with sound base in
domain specific engineering skills.

PEO2: Graduates of the program will be capable of succeeding in diverse

- engineering fields providing innovative solutions with ethical and social
responsibility. ' '

PEO3: Graduates of the program will continue to pursue professional

development and engage in life-long learning.
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Sir M Visvesvaraya Institute of Technology
Department of Electrical & Electronics Engineering

Academic Year 2023-2024 (Odd Sem)
SUBJECT ALLOTMENT ORDER

Name of the Faculty

Mr. Pradeep Kumar
| Designation

Asst. Professor

A. THEORY SUBIECT
Sl

Type of subject
No Name of the Subject and Sub.code (core/professional/ Semester | Section
open elective)
1 Transformer and Generators Core [11 A
2 Transformer and Generators Core . 111 B
Instruction:

()Prepare lesson plan and session plan based on the college calendar.

(i1)Prepare notes for all modules well in advance along with PPTs if necessary.
(iii)Collect necessary videos if required, NPTEL notes etc.

B. LABORATORY

SI. Batch .
No Name of the Lab Numiber Semester | Section
I Electric Hardware Lab Al 1) A
2 .
Relay and HV Lab B1,B2,B3 VIl B
3 y =gl ,
Transformer and Generators Lab Al & Bl 111 A&B
Instruction:
(1) Practice all experiments well in advance.
(ii) Make sure that all equipments/components are available and in working condition
before starting lab session.
(iii)Evaluate the observation on the day of experiment conduction and record in the
subsequent lab session.

NS




COURSE INFORMATION SHEET

S

Course Name / Code

Transformer & Generators /BEE304

Degree / Branch

B.E/ Electrical and Electronics Engineering

Course Credit

-
D

Course Category

Core Subject

Course Teacher Contact
Details

Course Teacher

Contact Details

Name
Mobile

E-mail

Mr.Pradeep Kumar 9740024557

pradeepkumar_eee@sirmvi

t.edu

Head of the Department

Dr. H.L. Suresh
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SIR M. VISVESVARAYA INSTITUTE OF TECHNOLOGY, BENGALURU- 562 157

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

LIST OF STUDENTS FOR THE ACADEMIC YEAR 2023-2024

STRENGTH:94 ROOM NO.: E-210/E-211
m SEMESTER B E SECTION " A&B "(OM,SEM)
SIL. No. | SECTION USN Name of the Students

1 A IMV22EEQ003 |ASHWINI

2 A IMV22EE005 |BASAVARAJ

3 A IMV22EE004 |ATHISH KUMAR

4 A IMV22EE008 |DAYANANDA HIREMATH

5 A IMV22EE009 |DEEKSHITHA R

6 A IMV22EEO11 |DIKSHITHA N

7 A IMV22EEQ17 |[KANAKAMBARI ANNASAHEB HIRAVE
8 A IMV22EE019 [KESHAVA PRASAD D

9 A IMV22EE020 |LOKESH GOWDA PN

10 A IMV22EE021 |MAHESH D

11 A IMV22EE023 [MANUKUMAR R

12 A IMV22EE024 |INANDAKUMARA

13 A IMV22EE025 |NIKHITA N LAMANI

14 A IMV23EE400 |AKASHBK

15 A IMV23EE401 JASHRAYHS

16 A IMV23EE402 |[ASHWINI M

17 A IMV23EE403 |B G HEMANTH

18 A IMV23EE404 |IBHAGYASHRI

19 A IMV23EE405 [BHARATH G

20 A IMV23EE406 |IBHUMIKA

21 A IMV23[EE407 |CHANDANA M P

22 A IMV23EE408 |[CHARAN'S

23 A IMV23LEE409 [CHINNURAGOUDA GM
24 A IMV23EEE410 [DARSIIANHE
25 A IMV23EE411 |DARSIIAN J
26 A IMV23EE412 |DARSHAN K M
27 A IMV23EE413 [DEEKSHITH G R
28 A IMV23EE414 |DEEKSHITH N
29 A IMV23EE415 |[DHANARAJU P

30 A IMV23EE416 (DHANUSH K J

31 A IMV23EE417 [DHANUSH M

32 A IMV23EE418 |DODDABASAVANAGOUDA K

33 A IMV23EE419 |GAGAN D

D



(Y]

1MV23EE1:420

GAGANDEEP B M

1MV23E1422

GANGADHARAK'T

4
33

36 A IMV23LE423 |GIREESH R U

37 A IMV23EE424 |GIRISHA T A

38 A IMV23EE425 |GURURAJ H R

39 A IMV23EE426 [HARSHITHA BAI

40 A 1MV23EE427 [JAYARAJ K

41 A 1MV23EE428 [JEENESH G M

42 A 1MV23EE429 [K M JAYADEVA

43 A IMV23EE430 |KEERTHIVARDHAN N
44 A 1IMV23EE431 |[KIRANTG

45 A IMV23EE432 |[KRUTHIK K

46 A IMV23EE434 [LIKITHB C

47 A IMV23EE435 |M RAGHAVENDRA
48 A IMV23EE436 |[MAHESH V

49 A IMV23EE437 [MALLIKARJUN

50 A IMV23EE438 |MANJUNATHA S G
51 A IMV23EE439 [MANJUNATHA T S
52 A IMV23EE440 [MANOJ C

53 B IMV22EE026 |NIRANJAND A

54 B IMV22EE027 [NIZAM UDDIN

55 B IMV22EE029 [PRATHIK D GOWDA
56 B IMV22EE032 |[RAMESH

57 B 1IMV22EE033 |RUSHDA FIRDOSE
58 B IMV22EE036 |SANDEEP

59 B IMV22EE037 [SANKETH MASK]

60 B IMV22EE041 |SNEHOA

61 B IMV22EE042 [SNEHA BARGALE

62 B IMV22EE044 |SUDEEP N

63 B IMV22EE046 |UDITA SHANKAR

64 B IMV22EE052 [VIKAS D

65 B IMV22EEQ57 [ZAINAB ISMAIL

66 B IMV2J2EEU58 VARUN KUMAR S M
67 B 1MV23EE44] MOHAMMADSOHAIL MOHAMMADELIYAS GOVE
68 B IMV23EE442 [NAGENDRA B M

69 B IMV23EE443 [NARESH P

70 B IMV23EE444 |NIKHIL S p

71 B IMV23EE445 |NIRANJAN BASAVARAJ YARAGATT]
o7 B IMV23EE446 [NITHIN N

73 B IMV23EE447 OMKARESHWAR]

74 B IMV23EE448 [P SATYA SA] MOHAN
75 B 1MV23[[449 PRAJIWALH C

76 B 1IMV23E3450 PRASHANTH T V

77 B IMV23[i145] PRASIHANTHA

78 B3 IMV23[31:452 PRATIHVI RAVI NAIK
79 B 1IMV23131:453 PREMARASHI G
80 B IMV23[:1:454 PRUTIIVI RAT A

81 B IMV23[EE455 PUNEETIH B Y

82 B IMV23EE456 [RIYAZ DAVALASAB KOTABAL
83 B IMV23LEE457 SAGARANJANEYAHARIJAN
84 B IMV23EE458 [SANDEGED HN

85 B IMV23EE459 SANGAMESH




86 B IMV23L1460 |[SANGAMESH ARJUN MURANAI,
87 B3 IMV231EE461 [SANGAMESIT SHANKARAPPA SULLIKIR]
S8 3 IMV231:1:462 |SANJAY A K

89 B IMV231:1:463 |SITESIHTADIIRI

90 B IMV231i1:464 |SIHRIRAM SARAVANAN

91 B IMV23L1:465 |SHRIVATSATY

92 B IMV23ELE466 _|SOWMYA G

93 B 1MV231:1:467 |SUINIAS SH

94 B 1IMV231:1468 |[SUMANTIH KUMAR BV

95 B IMV2311469 [SWAPNA TS

96 B IMV231:1:470 [SWA'TIIC

97 B IMV23EE471 [THIPPESWAMY C

98 B 1MV231:1:472 |VAMSIIIS

99 B IMV23EE473 [VANDANA S

100 B 1IMV23EE474 |VIDYA HANAMANT KUNDARGI
101 B IMV23ELE475 |VISHMITHA J M

102 B IMV23EE476 |[YASHWANTIH SJ




. 14,02.2022

Transformers and Generators

Course Code BEE304 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03
Examination nature (SEE) Theory

Course objectives:
e Tounderstand the construction, working and various tests of single phase Transformer.

e Tounderstand the construction, working and parallel operation of three phase Transformer.
e Tounderstand the construction, working and analysis of Synchronous Generator.
e Tounderstand the construction, working of solar and wind power generators.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.

1. Lecturer method (L) needs not to be only traditional lecture method, but alternative effective teaching

methods could be adopted to attain the outcomes.

Use of Video/Animation to explain functioning of various concepts.

Encourage collaborative (Group Learning) Learning in the class.

Ask at least three HOT (Higher order Thinking) questions in the class, which promotes critical thinking.

Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop design

thinking skills such as the ability to design, evaluate, generalize, and analyze information rather than

simply recall it.

Introduce Topics in manifold representations.

7. Show the different ways to solve the same problem with different circuits/logic and encourage the
students to come up with their own creative ways to solve them.

8. Discuss how every concept can be applied to the real world-and when that's possible, it helps improve

the students’ understanding.

Lkl =

@

Module-1

Single phase Transformers: .
Necessity of transformer, principle of operation, Types and construction, EMF equation, equivalent

circuit, Operation of practical transformer under no-load and on-load with phasor diagrams. Losses

and methods of reducing losses, efficiency and condition for maximum efficiency. Polarity test,

Sumpner’s test.
Open circuit and Short circuit tests, calculation of equivalent circuit parameters. Predetermination

of efficiency, voltage regulation and its significance. Numerical.

Module-2

Three-phase Transformers: Introduction, Constructional features of three-phase transformers.
Transformer connection for three phase operation- star/star, delta/delta and star/delta,
comparative features. Labelling of three-phase transformer terminals.

Parallel Operation of Transformers: Necessity of Parallel operation, conditions for parallel
operation- Single phase and three phase. Load sharing in case of similar and dissimilar
transformers. Numerical.

Auto transformers and Tap changing transformers: Introduction to autotransformer-copper
economy, equivalent circuit, no load and on load tap changing transformers. Numerical.

Module-3

rators: Construction, working, Armature windings, winding factors, EMF

Synchronous Gene
e reaction, Synchronous reactance,

equation. Harmonics-causes, reduction and elimination. Armatur
Equivalent circuit.
Synchronous Generators Analysis: Open circuit and short circuit characteristics, Assessment of
reactance-short circuit ratio, Alternator on load. Voltage regulation. Voltage regulation by EMF and.

MMF methods. Excitation control for constant terminal voltage. Numerical.
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Module-4

Synchronous Generators (Salient Pole): Effects of salie_ncy., two-reactlo_n. theory;rParallel
operation of generators and load sharing. Methods of Synchronlzatlon,_ S).mchro.mzmg ]:iow . J—
Performance of Synchronous Generators: Power ‘a_ngle characteristic (salient an nonH o
pole), power angle diagram, reluctance power, Capability curve for large turbo generators. Hu g
and damper windings. Numerical. ‘

Module-5

Wind power Generator -Basic components of wind energy conversion system, types of wind

generators- Horizontal and vertical axis. Advantages and disadvantages ofWEFS.

Solar power generator - principle of solar cell, Basic Solar Photo voltaic, system for power
eneration, Advantages and disadvantages.

Course outcome (Course Skill Set)
At the end of the course, the student will be able to :
1. Explain the construction, working and various tests of single phase Transformer.
2. Explain the construction, working and parallel operation of three phase Transformer.
3. Explain the construction, working and analysis of Synchronous Generator.
4. Explain the construction, working of solar and wind power generators.

3. Non conventional Energ
—  ~~‘venlonal|

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50)
and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50 marks). A
student shall be deemed to have satisfied the academic requirements and earned the credits allotted

to each subject/ course if the student secures a minimum of 40% (40 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Se
together.

Continuous Internal Evaluation:
* For the Assignment component of the CIE,
Test component, there are 25 marks,

* The first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered alter 85-90% of the syllabus has been covered

* Anytwo assignment methods mentioned in the 2Z0B2.4, if an assignment is project-based then
only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

* Forthe course, CIE marks will be based on a scaled-down sum of two tests and other methods of
assessment,

Internal Assessment Test question

there are 25 marks and for the Internal Assessment

Paperis designed to attain the

different levels of Bloom's taxonomy
asper the outcome defined for the course, . )

Semester-End Examination:
Theory SEE will be conducted
the course (duration 03 hour

1. The question Paper will have ten questions, Each question is set for 20 marks,

2. There will be 2 questions from each module, Each of the two questions

of 3 sub-questions), should have amix of topics under that maodule,
3. The students have to answer 5 full questions, selecting one ful]
4. Marks scored sha Il be proportionally reduced to 50 marks

Suggested Learning Resources:

by University as per the scheduled timetable, with common question papers for
s).

under a module (with a maximum

question from each module,

Textbooks
1. Electric Machines, D, p, Kothari, et al, 4th Edition, 201£
2. Electric Machines, Ashfaq Hussain, Dhanpat Raj & C

0, 2nd Edition, 2013,
y sourceshvhinpa:
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Reference Books
1. Electric Machines, Mulukuntla S. Sarma, at el, Cengage, 1st Edition, 2009.

2. Electrical Machines, Drives and Power systems, Theodore Wildi, Pearson, 6th Edition, 2014.
3. Principals of Electrical Machines, V.K Mehta, Rohit Mehta, S Chand, 2nd edition, 2009

Web links and Video Lectures (e-Resources):

e www.nptel.ac.in




1 SIR M. VISVESVARAYA INSTITUTE OF |

“RECORD FORMATS |
TECHNOLOGY (1SO 9001:2000)
BANGALORE
RIPP04/04 LESSON PLAN

BEE3(04 -TRANSFORMER AND GENERATOR (Core Course) II- SEMESTER

|
|
|
|
i

DATE
FROM | TO

TOPICS PLANNED

i
| WEEK

Introduction to OBE,CO,PO &PSO

MODULE 1

Single phase Transformers:

15-11-2023 | 18-11-2023 1 Sa]iepl features of ideal transformer. operation of

1 practical transformer under no -load and on - load
with phasor diagrams.

2.Equivalent circuit

3 All day efficiency (04)

4 Voltage regulation and its significance problems

Three-phase Transformers:

5 Open circuit and Short circuit tests, calculation of
equivalent circuit parameters

6 Introduction, Constructional features of three-phase

2 20-11-2023 | 25-11-2023 | transformers. Choice between single unit three-phase

transformer and a bank of three single-phase

transformers.

7 Transformer connection for three phase operation —

star/star,delta/delta, star/delta, zigzag/star and V/V,

choice of connection

01-11-2021 Kannada Rajyosthava

03-11-2021 Naraka Chaturdashi

3 27-11-2023 | 02-12-2023 | 05-11-2021 Balipadyami

8 Phase conversion — Scott connection for three-phase
to two-phase conversion.

9 Labeling of three-phase transformer Terminals,

4 04-12-2023 | 09-12-2023 | vector groups.
10 Equivalent circuit of three phase transformers.
Module-2
Prepared by : Pradeep Kumar Approved by: Dr. H.L. SURESH
Designation : Asst.Professor Designation : Professor & Head

C
Ce '::g_——

Signature = -




=

. VISVESVARAYA INSTITUTE OF RECORD FORMAT

SIR M.V TECHNOLOGY (ISO 9001:2000) i
BANGALORE 42

R/PP04/04 LESSON PLAN |
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WEEK

DATE

FROM

| TO

TOPICS PLANNED

Parallel Operation of Transformers:
1 1polarity test&
12 sumpner’s test

5 11-12-2023

16-12-2023

13 Necessity of Parallel operation, conditions for
parallel operation — Single phase and three phase.

14. Load sharing of similar and dissimilar

Auto transformers and Tap changing

transformers:

15 Introduction to auto transformer -copper economy,

16 equivalent circuit of Auto transformers,

6 18-12-2023

23-12-2023

I- Test

v 25-12-2023

30-12-2023

17. numericals

18 .equivalent circuit of tap changing Auto

transformers

20 Numerical

8 01-01-2024

06-01-2024

Module-3
Tertiary winding Transformers:

21Necessity of tertiary winding, equivalent circuit
and voltage regulation,

22 tertiary winding in star/star transfo
tertiary winding

23 problems on above topics (4)

rmers, rating of
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BEE304 -TRANSFORMER AND GENERATOR (Core Course) III- SEMESTER

DATE
{ TOPICS PLANNED
WEEK ["FRoM | TO :
Direct current Generator —
24.Armature reaction,
25. Commutation and
9 08-01-2024 | 13-01-2024 |26 associated problems
Synchronous generators
27 Armature windings, winding factors, emf equation
58 Harmonics — causes, reduction and elimination.
29 Armature reaction, Synchronous reactance,
Equivalent circuit
Synchronous generators (continuation):
10 15-01-2024 | 20-01-2024 | 3 Geperator load characteristic. Voltage regulation,
excitation control for constant terminal voltage.
31 Generator input and output.
32 Parallel operation of generators and load sharing
33. Synchronous generator on infinite bus-bars
11 22.01-2024 | 27-01-2024 34. General }oad dlagrz}m, Electrical load diagram,
mechanical load diagram,
35.V —curves.
36 Open circuit and short circuit characteristics,
37.Assessment of reactance- short circuit ratio,
01 . synchronous reactance,
12 29-01-2024 | 03-02-2024 38 Voltage regulation by EMF,
39 Voltage regulation by MMF
40. Voltage regulation ZPF
13 05-02-2024 10-02-2024 41 Nun‘lericals methods - power series and partial
expansion,
Module-5

Designation : Asst.Professor
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DATE

FROM TO

WEEK |

TOPICS PLANNED

Synchronous generators (salient pole):
42 Effects of saliency, two-reaction theory, Direct and
Quadrature reactance,

14-01-2022 Shankrati

14 12-02-2024 | 17-02-2024

43 Adjusted synchronous reactance and Potier
Reactance.

44 Starting, synchronizing and control,

45 Determination of Xa¢ & Xq— slip test, numericals
Performance of synchronous generators:

46 power angle diagram, reluctance power

15 19-02-2024 | 24-02-2024

47 Power angle characteristic and synchronizing
Power

48 Capability curve for large turbo generators and
salient pole generators.

49 Hunting and dampers

16 26-02-2024 | 02-03-2024

50 Wind power Generator —Basic components of
wind energy conversion system,

51 types of wind generators- Horizontal and vertical
axis. Advantages and disadvantages of WECS.

17 04-03-2024 | 09-03-2024

52 Solar power generator - principle of solar cell,
Basic Solar Photo voltaic,

system for power generation, Advantages and
disadvantages

53 Revision

54 Revision
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EVALUATION PATTERN

COURSE NAME/CODE: TRANSFORMER&GENERATORS /BEE304 SEMESTER: 111

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam
(SEE) is 50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks
out of 50) and for the SEE minimum passing mark is 35% of the maximum marks (18 out of 50
marks). A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures a minimum of 40% (40 marks out of

100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End
Examination) taken together.

Continuous Internal Evaluation:

O For the Assignment component of the CIE, there are 25 marks and for the Internal

Assessment Test component, there are 25 marks.

OThe first test will be administered after 40-50% of the syllabus has been covered, and the
second test will be administered after 85-90% of the syllabus has been covered

UAny two assignment methods mentioned in the 220B2.4, if an assignment is project-based
then only one assignment for the course shall be planned. The teacher should not conduct two
assignments at the end of the semester if two assignments are planned.

OFor the course, CIE marks will be based on a scaled-down sum of two tests and other methods
of assessment.

Internal Assessment Test question paper is designed to attain the different levels of
Bloom’s taxonomy as per the outcome defined for the course.

Semester-End Examination:

Theory SEE will be conducted by University as per the scheduled timetable, with common
question papers for the course (duration 03 hours).

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of topics under that module.



Subject Code: BEEIOY
Subject Name: Transformer and Generators

Course Learning Objectives (CLOs)
To enable the Students to

CLO 1: Impart in-depth knowledge about the concepts of single phase, three phase
transformers, Synchronous generators, solar and wind energy.

CLO 2: Understanding the different characteristics of DC generators and Synchronous
generators for different applications.

CLO 3: Applying selection skill to identify the type of test on transformers and generators
for different operations. Evaluating variation in the excitation, load, load PF also its impact
on the performance of transformers and generators.

CLO 4: Analyze the importance of Autotransformers, tertiary winding transformer, different
types of connections in three phase transformers. Parallel operations in generators and the
effects of Armature reaction, commutations, Harmonics

Course Outcome (COs)
Students will able to

CO 1: Using fundamental knowledge of maths and science engineering to describe the
construction of solar, wind energy, 3 phase transformers , auto transformer , territory
transformer and operation of single phase transformer under different load conditions and
also the armature reaction, commutation. ‘

CO 2: Analyze and calculate equivalent circuit parameters and pre determination of
efficiency, voltage regulation by interpretation of data by conducting test on transformer and
synchronous generator also able to analyze different transformer connections.

CO 3: Develop necessary condition for parallel operation of transformer and synchronous
generators.

CO 4: Able to describe capability curves for synchronous generator starting, controlling and
hunting, effects saliency with reasoning.
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Subject Code | BEE304
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ﬁ \ Sir M. Visvesvaraya Institute of Technology
@ Bangalore 562 157
e INTERNAL TEST PAPER
TEST NO 1 COURSE/ BE/EEE Sem: 111 (A & B) MAX. : 25  DURATION 60 Min
BRANCHI MARKS
SUBJECT :  Transformer and Generators Faculty Name Pradecp Kumar Vijayalakshmi A K AY: 2024-25
Instructions: Answer any one Question from each PART
BL - Bloom’s Taxonomy Levels (1- Remembering, 2- Understanding, 3 — Applying, 4 — Analyzing, 5 — Evaluating, 6 - Creating)
€O — Course Qutcomes PO — Program Outcomes; PI — Performance Indicator
[ano ] Question [ Marks ] co [ BL [ PO | P1 |
PART A
a. Analyze the full load phasor diagram of 1-® transformer for UPF & lagging &
leading power factor. 6 [COI1| L2 | PO1]|2.1.3
PO2
I |b. A20KVA, 25000/500V, single phase transformer has the following parameters: PO1
HV winding: r1= 8 Q and x1= 17 Q LV winding: 12=0.3 © and x2= 0.7 Q Find 7 |co1ll| L3 PO2 2.2.1
the voltage regulation and the secondary terminal voltage at full load for a p.fof -
0.8 lagging and 0.8 leading. The primary voltage is held constant at 2500V.
OR
a. Draw and explain equivalent circuit of single phase transformer. 6 | CO1| L2 | PO1| 2.1.3
PO2
b. The following readings are obtained from O.C and S.C tests on
8 KVA, 400/120V, 50Hz, 1-® transformer.
O.Ctest: 120 V,4 A, 75 W (LV side)
2 S.Ctest: 9.5V, 20 A, 110W (HV side) POI1
Calculate: - PO2
i.  Equivalent circuit constants 7 |coLL3 22l
ii.  Voltage regulation and efficiency for 0.8 lagging transformer full load
iii.  The efficiency at half load at 0.8 p f load
PART B
a.  With the connection & phasor diagram, describe the different ways
of connecting 3-® transformer. 6 | CO2| L2 | POL| 2.1.3
3 PO2
b. Two |-phase transformer A & B rated at 250K VA each are operated in parallel on
both sides, Percentage of impedance A &B are _(l+j6) & (1.2+j4.8) respectively. | ¢ | coz2| L3 PO1| 213
Compute the load shared by each when total load is 500K VA at 0.8 pf lagging. PO2
OR
a. Write a bricf note on parallel operation of two-single phase transformers with | 6 | CO2 | L2 Po1 | 2.1.3
equal voltage ratio. Derive the necessary relation. roz
4 b. A 3-® step down transformer is connected to 6600 volts’ mains, it
tfakes 10 A & turns ratio per phase is 12. Calculate the secondary line voltage, | ¢ coz2| L3 | ro1| 2.13
line current and output for the following connections PO2
i) Star-Star ii) Star-Delta iii) Delta-Star
CO1l: Apply the engincering fundamental Lo study the construction and working and various test of single phase transformer
CO2: Leamn about, parullel operation, tap-changing of three phusc transformers
Verified by o
QPSC Member Ap";;’g};‘ By 14+\10] 20 e
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- SN |1|M]|V
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E 5 Bangalore 562 157
R INTERNAL TEST PAPER
URSE / MAX. ; TION : 60Mi
TEST NO : 1 SEM :11I ggANCI[ : BE MARKS 25  DURATION 0 Min
SUBJECT :  TRANSFORMER & GENERATORS Faculty Name :  Pradeep Kumar, Priyanka Nayak
Instructions: Answer any one Question frem each PART _
8L - Bloom’s Taxonomy Levels (1- Remembering, 2- Understanding, 3 — Applying, 4 — Analyzing, 5 - Evaluating, 6 - Creating)
CO - Course Outcomes PO - Program Outcomes; Pl — Performance Indicator
| a.No | Question [marks [ co [ L [ po | PI |
PART A
a. Analyze the full load phasor diagram of 1-® transformer for UPF & lagging & i l @i | 1 | por s
leading power factor. le

1 |b. A20KVA,25000/500V, single phase transformer has the following parameters:
HV winding: r1=8 Q and x1= 17 Q LV winding: r2=0.3 Q and x2= 0.7 Q Find

. 7 |CO2|( L3 |PO2|22.1
the voltage regulation and the secondary terminal voltage at full load for a p.f of

ﬁ-% 0.8 lagging and 0.8 leading. The primary voltage is held constant at 2500V. ) ., Vs - -2.647
OR K= 062V Yoo =137 VB _ T'57, A/- Loy
v P L | L
a. Draw and explain equivalent circuit of single phase transformer. 6 lco1!l Lz |roz2|2.13

b. The following readings are obtained from O.C and S.C tests on
8 KVA, 400/120V, 50Hz, 1-® transformer.
O.C test: 120V, 4 A, 75 W (LV side)
S.Ctest: 9.5V,20 A, 110W (HV side) .
Calculate:- 7 |CO2|L3 | PO2]|2.2.1
i.  Equivalent circuit constants .
ii.  Voltage regulation and efficiency for 0.8 lagging transformer fuli load
iii.  The efficiency at halfloadat 0.8 p fload ~, R = _| 5
L=0.68 R k2 N 9P 39 7
Zo| =255 Xo = 2U2GE PART B

a. With the connection & phasor diagram, describe the different ways
of connecting 3-® transformer. ' 6 | CO4| L1 | PO2|2.1.3
SJE
b. qu 1-phase transformer A & B rated at 250K VA each are operated in parallel on
both sides, Percentage of impedance A &B are (1+j6) & (1.2+j4.8) respectively. | 6 | CO4 | L3 | PO2 | 2.13
Compute the load shared by each when total load is S00KVA at 0.8 pflagging.
Cao= Fog ae] 32)9
“H '_"'v"’ £ i oa OR
S56~J7251 36.7)
a.  Write a brief note on parallel operation of two-single phase transformers with
cqual voltage ratio. Derive the necessary relation, 6 | CO4| L1 | PO2 213
4 b. A 3-® step down transformer is connecled to 6600 volts’ mains, it
takes 10 A & turns ratio per phase is 12. Calculate the secondary line voltage,
linc current and output for the following connections 6 | CO4| L2 | PO2 | 213
i) Delta-Delta i) Star-Star iii) Star-Delta iv) Delta-Star
Ve-8sov V=305 V=952, 6
LA 5= -,Q:b;q" ", ¢ §
Verificd by Ve . ST
Approved B
QPSC Mcmber - PP y

11OD

Page 1 of 2



Date [o1]o03 | 2024 | Subject Code [ BEE304 |
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_L‘r‘ ¢ 0 . -
o8 N Sir M, Visvesvaraya Institute of Technology
'jnq-i '3??..- Bangalore 562 157 |
a - ]
BRI INTERNAL TEST PAPER ;
COURSE / . MAX. ) i = ||
TEST NO | SEM :111 BRANCI : BE MARKS ° 25 DURATION : 60 Min :
SURJECT : TRANSFORMER & GENERATORS Faculty Name : Pradeep Kumar i
Instructions: Answer any one Question from each PART l
BL - Bloom's Taxonomy Levels (1- Remembering, 2- Understanding, 3 — Applying, 4 - Analyzing, 5 - Evaluating, 6 - Creating) |
CO - Course Outcomes PO — Program Outcomes; Pl — Performance Indicator |

D.No T Question ] Marks ] co I BL I PO I Pl |
PART A
a. What is armature reaction? with a neat figures explain armature reaction.

12 | CO3| L3 | PO2 | 2.2.1

1 b. Derive EMF equation of alternator.
® oR

a. The open circuit and short circuit test results for 3-¢, star connected, 1000
kVA, 1905 V, 50 Hz alternator are:

Open circuit terminal voltage | 760 | 1500 | 1700 | 1905 | 2300 | 2600
(Vo ) line V
2 Shortcircuitcurrent( [ ) A | ====- 220 -——- 335 ——— ——-- 12| co3 | L3| POz 221
Fieldcurrent (I¢) A 10 20 25 30 40 50
The armature reactance per phase is 0.2 Q. Draw the open circuit and
short circuit characteristics and find the regulation on full load 0.8
lagging p.f. by

(i) Ampere-turn method and (ii) synchronous impedance method.

PART B .
a. with a ncat phasor diagram. Derive an expression for the power output of a salient ’
pole alternator, Draw the variation of power Vs load angle. 6 [CO4 | L2 | PO2|2.13

3 b. A 3 phase salient pole synchronous alternator is rated at 3.5MVA,6. 6KV .Its Xd
”% & Xq are 9.6 & 6 ohm per phase. The winding is star connected and resistance is .
ncgligible. If the generator is supplying 2.5MW at rated voltage and at 0.8 pflagging. | 7 | CO4 | L3 | PO2 | 2.1.3
Find voltage regulation. What power can generator supply at the rated terminal
voltage if the field becomes open circuited?

OR

a. How parallel operation of alternators can be made? What are the condition to be [
satisficd? Explain in details with circuit diagram 6 | CO4| L2 | PO2 | 2.13
b. The single phase alternators operating in parallel have induced emfs on open
circuit of 230 at 0” and 230 at 10" and respective reactance of j2 ohm and j3 ohm.
Calculate 1. terminal voltage 2. current 3. power delivered by each of the generator | 7 | CO4 | L2 | PO2 | 2.1.3
to a load impedance 6 ohm.

, &g——;’j/),__, |
Verified by Approved

QPSC Member HOD 7—8)03‘1)—4’»
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1 | This corrse hes embled you to study the electrical 2nd electronics materials. their
| Eopoctence, clessificstion =nd operstionel requirement. , f
| 2 | Tbe comse hes  enshled you ‘-‘::\_’ the conducting. dielectric and msulating |
‘, | =eneic memwriels used in engineering. their properties and classification }
i The cormss bes given @=n shiliy ©© sudy the mecnedc marterials used m |
i3 2 !
- I
!

{ engnesring, thelr properdss and cF~ \ﬁ“m
! Soner condoctne mererizks snd therr 2pplicetion o encinesrine.

'c:; snd phenomenca superconducuvity, |

[
!

The courss hes given an zbility to explzin the plastc snd its properties and |

t 5 | H=odourm/Assicnments were vseful in improving subject expertiss i E
6 | The methodologies used for teaching the course were comforsble.
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Attainment of Course Outcome from Course End Survey
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19 1MV22EE418 [GAGAN D 3 3 3 3
20 1IMV22EE419  [GAGAN D 3 3 3 3
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22 |IMV22EE421  |GANGADHARA K 3 3 3 g
23 1MV22EE422 |GANGADHARAKT 3 3 3 3
24 [1MV22EE423  (GIREESH R U 3 3 Gl G
24 [1MV22EE424  [GIRISHAT A 3 3 3 3
24 [1mv22€E425  |GuRURAJHR 3 3 3 e
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26 [1MV22€E432  [RANTG 3 3 3 :
24 [1MV22EE433  |KUsHALB M 3 3 3 3
24 [1MV22EE438  |uKiTH B C 3 3 3 3
24 [1MV22EE435 |\ RAGHAVENDRA 3 3 3 3
24 [1MV22EE436  |MAHESH V 3 3 3 s
24 [1mv226E437  |MmaLLKARIUN 3 3 = :
24 |IMV22EE438  |MANJUNATHASG 3 3 3 3




24 |IMV22EE439  |MANJUNATHA SG 3 3 3 3
24 |1MV22EE440  |MANJUNATHATS 3 3 3 3
24 |1IMV22EE341  |MANOIC 3 3 3 3
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24 |1IMV22EE443  |NAGENDRAB M 3 3 3 3
23  |1MV22EE443  |NARESH P 3 3 3 3
24 |[IMV22EE445 |NIKHILS P 3 3 3 3
24 |IMV22EE446  |NIRANJAN B YARAGATTI 3 3 3 3
24 |1IMV22EE447 |NITHINN 3 3 3 3
24 1MV22EEZ48 |OMKARESHWARI 3 3 3 3
24 1MV22EE449 P SATYA SAI MOHAN 3 3 3 3
24 1MV22EE450 PRAJWALHC 3 3 3 3
24 1MV22EE451 PRASHANTHTV 3 3 3 3
24 1MV22EE452 PRASHANTHA 3 3 3 3
24 |1IMVZ22EE453  [pRATHVI RAVI NAIK 3 3 3 B
24 [1MV22EE454  |PREMARASHI G P 3 3 3 3
24 [1MV22EE455 |PRUTHVIRAJA 3 3 3 3
24 |1MV22EE456 |pUNEETHBY 3 3 3 2
24 |1MV22EE457 [RivAZ DAVALASAB KOTABAL 3 3 3 3
24 |1MV22EE458 |SAGAR ANJANEYA HARLUAN 3 3 3 3
24 1MV22EE4A59 |[SANDEEPHN 3 3 3 3
24 |1MV22EE460 |SANGAMESH 3 3 3 2
24 |1MV22EE461 [SANGAMESH ARIUN MURANAL| 3 3 3 3
24 |IMV22£E462  [SULLIKERI 3 : 3 :
28 |IMVZ2EE463  [SANJAY AK 3 3 B :
24 |IMV22EE464  |SHESHADHRI 3 : C 2
24 |1MV22EE465 |SHRIRAM SARAVANAN 3 3 3 3
24 1MV22EE466 SHRIVATSATY 3 3 3 3
24 |1MV22EE467  [sOWMYAG 3 3 3 :
24 |IMV22EE468  [SUHAS S H 3 ) 3 )
24 |1MV22EE469 [SUMANTH KUMARBV 3 3 s 3
24 |IMV22EEA70  |SWAPNATS 3 = 3 3
24 |1MV22EE471  [THIPPESWAMYC 3 3 3 2
24 [1MV22EE472  |VAMSHIS : 3 > i
24 |1MV22EE473  [VANDANAS 3 3 i i
24 |1MV22€€474  [VIDYA HANAMANT KUNDARGI 3 3 : 3
284 |1MV22EE475  |VISHMITHAJM : 3 2 i
24 |1MV22EE476  |YASHWANTH SJ 3 ) i 2




Co's 3 2 1 Attainment
(80-100%) (60-79%) (40-59%)

1 1
€802.1 61 0 0 90
c802.2 61 0 0 90
C802.3 61 0 0 90
C802.4 61 0 0 90
c802.5 61 0 0 90

]
€802.1 €802.2 €802.3 €802.4 B
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& AT > B ) T ’ .
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& Sy SEBIER NAME OF THE = =1 i % OF T OF NAME OF THE STAFF,
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