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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

VISION

To emerge as a Centre for higher learning and research through development of highly
competent, innovative and world class Marine Electrical and Electronics Engineers while

remaining sensitive to ethical, societal and environmental issues.

MISSION
< To impart quality education in order to produce highly innovative, socio- economically

conscious Marine Electrical and Electronics Engineers.

< To provide knowledge and skills, that is essential to meet the local and global demands in

Marine Electrical and Electronics Engineering.
% To upgrade student’s technical knowledge through industry interaction activities.

%  To foster strong ethics, positive attitude and transform the Department into Centre of
Excellence by promoting world class research and development to meet the challenging

needs of society.

7
L0

To motivate and guide students for developing entrepreneurship or pursue higher education

and train them for overall personality development.
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B.E.-ELECTRICAL AND ELECTRONICS ENGINEERING - MARINE

PROGRAM OUTCOMES (PO’s)

PO1: Engineering 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.

POS: Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex engineering
activities with an understanding of the limitations.

PO6: The Engineer and Society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities relevant
to the professional engineering practice.

PO7: Environment and Sustainability: 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.
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PO10: (Under Section 3 of UGC Act 1956)
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.

POI11: Project 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 and ability to engage in
independent and life-long learning in the broadest context of technological change.
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

B.E-ELECTRICAL AND ELECTRONICSENGINEERING - MARINE

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

The Electrical and Electronics Engineering —Marine Program graduates will

PEO1:

Have a successful career in Marine or other related Electrical and Electronics Engineering

fields or pursue higher education and research in multidisciplinary area.

PEO2:

Apply Engineering fundamentals, technical knowledge, skills and modern tools to solve

real world Electrical Engineering problems in Maritime industries.

PEO3:

Adapt to any environment and practice the ethics of their profession, consistent with a sense

of social responsibility.

PEO4:

Exhibit the skills by updating the breadth of knowledge in the life-long learning process to

meet the global challenges.
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Electrical Engineering problems to meet the specified needs with appropriate considerations for
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
B.E.-ELECTRICAL AND ELECTRONICS ENGINEERING - MARINE

PROGRAM SPECIFIC OUTCOMES (PSO’S)

Apply the knowledge of Electrical Engineering, investigate and solve the complex Marine

the society.

PSO2:

electronics and drives, power systems, high voltage Engineering and Marine Engineering and

control.

PSO3:

and techniques in marine industries and create passion for life-long learning and research in

Develop solutions for complex Engineering problems in the broad field of power

Analyze, design and integrate Electrical systems in on board ships and apply modern tools

advanced fields.
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GROUPWISE STUDENT

Course B.E. - Electrical and Electronics Engineering-Marine
Batch BE(EEEM)-9
Group 1
| S.No Roll No Reg. No I Student Name |
[ 1 EE297 AEE16001 j ABIRAJ.Bﬁ””—k S T
l 2 EE298 AEE16002 ;_;VINASI;I;A_Y__-im- o "__"-k"""_""ki
E 00 | aceioons | azaomsens
j 4 EE300 AEE16004 }I BEER MOHAMED UVAIZ. N
ﬁ i S =
' 5 EE301 | AEE16005 ! DHARUN.S
6 EE302 ‘ AEE16006 j DINESH KUMAR.M |
e ] e e e —— e e
f 7 EE303 AEE16007 ‘ GANESHBABU K |
| J e . e e .
8 EE304 AEE16008 | GOKULAKRISHNAN.B
! 9 EE305 AEE16009 IMMANUEL PETER o I
10 EE306 AEE16010 i JOEL ROBINSON T
i 11 ‘ EE308 AEE16012 " KARTHI. P - *
f 12 1‘ EE309 ] AEE16013 | KRISHNARAJ.S o .
i _ —
; 13 EE310 AEE16014 | MOHAN RAJ R
‘r 14 | EE311 AEE16015 : NAVEEN RAJ. R |
i ! o - —— e
| i5 EE312 ! AEE16016 : PUNNOOSE BENNY
6| e | aetors | smvmwamews
5/_1:;- ! EE316 L *AEEIGD;;ﬁ i SN;A;I_S_H SAHA R M—.
18| emis | amwsom | swan T
j 19 EE319 AEE16023 E VENKATESH S o —!
: 20 EE320 _——i AEE16024 j VIGNESH.B - 7
\ 21 EE321L AEE16032L ‘ SRI RAM SURATH KUMAR. V
(22| emm | oaemeors | wawceoavesmaven |
f 23 EE323 AEE16026 ‘[f SREERAG SREEKUMAR B -
! 24 i EE324 ‘ AEE160_27 iAPRA\EEN.Dm__“_¥ o _:_
rz_s E EE325L | AEE16028L ‘ AKASH §
| e ;'E;;;;gfu—;;}}osn“;;mf' A
s __.h,ﬁ-.__? B DU [
: 27 ] EE327L m_l_ AEE16030L SANTHOSH KUMAR D o
; 28 i EE328L F AEE16031L é VAITHIYANATHAN MS ‘
é 29 { EE376L ) l"' AEE160_33L i‘isURYA A T ;
B{m\_ Dp T. SASILATHA, ME .. Ph.D.
Dean-ERE
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PROGRAM B.E (Electrical and Electronics Engineering-Marine)

Course Code Course Name L T P C
UBEE704 Marine Electrical Protection and Switch Gears 3 0 0 3
Year and Semester | IV Year & VII Semester Contact Hours Per Week
Prerequisite course | Transmission and Distribution 4 Hrs

Course category

Humanities and Professional Core Professional Elective

Social Sciences

Management courses

\/

Basic Science Engineering Science Open Elective Mandatory

Course Objectives

1. To learn various earthing practices usage of symmetrical components to
estimate fault current
2. Introduce students to power system protection and switchgear.

Course Outcomes

After successful completion of Course, the students will be able to
1. Tllustrate various protection schemes in marine electrical systems
2. Compare different protective relays
3. Distinguish different protection schemes for apparatus such as generator, motor
and transformer
4, Analyze different phenomena of circuit interruptions

5. Compare different types of circuit Breakers
6. Apply the concept of protection methods and equipments in marine electrical
systems
PROs/ | po1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | POY | PO10 | POIL | POL2 | PSOL | PSO2 | PSO3
cot | 3 - - 3 - - - . - - - - | 3 E =
coz | 3 3 3 2 - - - - - - 2 31313 3
co3 3 3 2 3 - - - B - - 3 3 3 3 -
CO4 3 3 3 3 - - - - - - 1 2 3 3 3
CO5 3 2 3 2 3 - - - - - 2 3 3 2 -
Co6 3 2 3 2 3 - - - - - 3 3 3 2 2
AVERAGE 3 2.6 2.8 2.5 3 = || = - = = 2.2 2.8 3 2.6 2.7
CORRELATION LEVELS 1. SLIGHT (LOW) 2. MODERATE (MEDIUM) |3. SUBSTANTIAL (HIGH)
UNIT I: INTRODUCTION 12 Hrs

Principles and need for protective schemes — nature and causes of faults — types of faults —fault current
calculation using symmetrical components — Power system earthing — Zones of protection and essential
qualities of protection - Protection scheme.

UNIT II: OPERATING PRINCIPLES AND RELAY CONSTRUATIONS 12 Hrs
Electromagnetic relays — Over current, directional, distance and ditferential under frequency relays —
static relays.

UNIT III: APPARATUS PROTECTION

12 Hrs

Apparatus — protection for transformer, generator, motor, protection of bus bars, transmission lines —

Document recommended by “Board of studies™ held on
Date:28.01.2016

Document Approved in “Academic council” held on
Date:18.05.2016

Controlled Copy
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CTs and PTs and their applications in protection schemes — Describe cables suitable for use in locations
subject to high temperatures with oil mist or vapor.

UNIT IV: THEORY OF CIRCUIT INTERRUPTION 12Hrs
Physics of arc phenomena and arc interruption — Re-striking voltage & Recovery voltage, rate of rise of
recovery voltage — resistance switching — current chopping — interruption of capacitive current — DC
circuit breaking.

UNIT V: CIRCUIT BREAKERS 12Hrs
Types of Circuit Breakers — Air blast, Air break, oil, SF6 and Vacuum circuit breakers — comparative

merits of different circuit breakers — Testing of circuit breakers.
TOTAL: 60 Hours.

TEXT BOOKS:
1. B. Ravindranath and N. Chander, Power System Protection &Switchgear, New Age

International (P) Limited, 2014 (2nd Edition).
2. Badri Ram, Vishwakarma, Power System Protection and Switchgear®, Tata McGraw hill, 2001.

REFERENCES:
1. Sunil S. Rao, Switchgear and Protection, Khanna publishers, New Delhi, 11th Edition reprint

3rd Edition,2008

2. C.L. Wadhwa, Electrical Power Systems*, New age International (P) Ltd., 2006.

3. M.L. Soni, P.V. Gupta, V.S. Bhatnagar, A. Chakrabarti, A Text Book on Power System
Engineering‘, Dhanpat Rai & Co., 2008.

4. Y.G. Paithankar and S.R. Bhide, Fundamentals of Power System Protection®, Prentice Hall of
India Pvt. Ltd., New Delhi, 2003.

Document recommended by “Board of studies” held on Document Approved in “Academic council” held on
Date:28.01.2016 Date:18.05.2016,

Controlled Copy
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COURSE OBJECTIVE & COURSE OUTCOMES

Name of the Faculty:Dr.D.Lakshmi, ASP/EEE
Programme& Batch: B.E-EEE-M & 9
Year / Semester :IV /VII

Subject Code & Name: UBEE704 / Marine Electrical Protection and Switch Gears

Academic Year: 2019 - 2020

COURSE OBJECTIVES

system.

To educate the causes of abnormal operating conditions of the apparatus and

To understand the operation of various protectives devices.

To impart knowledge on apparatus protection using relays and circuit breakers.

COURSE OUTCOMES
Tllustrate various protection schemes in marine electrical systems
UBEE704.1
Compare different protective relays
UBEE704 .2
Distinguish different protection schemes for apparatus such as
_—_ generator, motor and transformer
Analyze different phenomena of circuit interruptions
UBEE704 .4
Compare different types of circuit Breakers
UBEE704 .5
Apply the concept of protection methods and equipments in marine
electrical system
UBEE704.6 ciricalisystems
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COURSE MAPPING WITH POs AND PSOs& JUSTIFICATION OF MAPPING

Name of the Faculty:Dr.D.Lakshmi, ASP/EEE

Programmed& Batch: B.E-EEE-M & 9

Year / Semester :IV /VII

Subject Code & Name: UBEE704 / Marine Electrical Protection and Switch Gears

Academic Year: 2019 - 2020

COURSE OBJECTIVES

To educate the causes of abnormal operating conditions of the apparatus and
system.

To understand the operation of various protectives devices.

To impart knowledge on apparatus protection using relays and circuit breakers.

COURSE OUTCOMES
[lustrate various protection schemes in marine electrical systems
UBEE704.1
Compare different protective relays
UBEE704 .2
Distinguish different protection schemes for apparatus such as
UBEE704 3 | 8enerator, motor and transformer
Analyze different phenomena of circuit interruptions
UBEE704 .4
Compare different types of circuit Breakers
UBEE704 .5
Apply the concept of protection methods and equipments in marine
EELE electrical systems
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JUSTIFICATION OF MAPPING:

Course Code & Subject: UBEE704 & Marine Electrical Protection and Switch Gears

UBEE704.1

Students have strong knowledge of protective schemes (PO1). Students do the research in
zones of protection (PO4). Ability to simulate the power system components from single line
| diagram (PSO1).

|

UBEE704.2

Students could apply the knowledge of relays for engineering problems (PO1). They could

analyze problems related to engineering sciences (PO2) and can develop the solutions to meet
the specific needs (PO3). Students apply research based knowledge of control devices(PO4).
Students moderately contribute to multidisciplinary settings(PO11) and make out the need for
lifelong learning (PO12). Students are accomplished to form an effective Protection for power
 system(PSO1) and integrate for the sustainability of system(PSO2); They could also contribute
for the development of computer control of the same(PSO3).

UBEE704.3

Students could apply the knowledge of principles of apparatus protection to solve engineering
problems (PO1), Problem analysis in Protection of apparauts could be carried out (PO2) and
Process could be designed for finding solutions (PO3). Students apply research based
| knowledge of protective devices (PO4) and apply for lifelong learning (PO12). Technical skills
could be used to analyze the performance of systems (PSO1) and execute the same (PSO2).

UBEE704.4

| Students apply the knowledge about static relays to solve complex engineering problems
. (PO1) and formulate the protection schemes (PO2). Designing the static relays to meet the
need PO3) and analyze them to find the solution(PO4). Students manage projects (POI11) and
§recognize the need for lifelong learning (PO12) in electrical field. Students are skilful to
| model, Simulate and analyze protection of power system (PSO1), execute (PSO2) and also
contribute for the development of smart power system (PSO3).

UBEE704.5

F
| Students could apply the knowledge of science and engineering fundamentals in circuit
breakers (PO1), analyze the same related to various testing methods (PO2). They develop
circuit breakers with safety and environmental considerations (PO3), conduct experiments to
get clear data (PO4) and learn the skills related to power system networks (POS) Understand
| engineering principles (PO11) and apply for lifelong learning (PO12). They do modeling and

| analyze testing methods in the circuit breakers (PSOI and execute the system (PSO2) for the
! development of good quality power grid (PSO3).




UBEE704.6

Students could apply the knowledge of Power System Protection for engineering problems
(PO1), analyze problems related to engineering sciences (PO2) and design solutions to meet
the specific needs (PO3). They apply research based knowledge of suitable equipment for
performing specific testing on power system (PO4) and learn the skills (POS). Understand
engineering principles(PO11) of suitable equipment for performing specific testing on

| Protection schemes and the need for lifelong learning (PO12). Students could analyze

compensation devices (PSO1), integrate the power system for the sustainability (PSO2)and

| contribute for the development of smart power grid (PSO3).
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LESSON PLAN DOCUMENT & LESSON PLAN EXECUTION

Course : BE(EEE]\’!) Academic Year : 2019-2020
Subject Name : Marine Electrical Protection and Switch Gears Semester : VII
Subject Code  : UAEE704 Group :
LP Prepared by : Dr.D.Lakshmi LP Approved by: Dr.T. Sasﬂatha f{\
Designation . Asso.Professor Designation : Prof & Dean /.f' /,
Date . 19.07.2019 9"’/ Date £22.072019
Unit No : I
Unit Title : Introduction
Learning Objective : To learn the importance of power system protection
LESSON PLAN DOCUMENT LESSON PLAN EXECUTION
(j Flipped
) ) b d . Teaching Class Start End Sionature
S. No Topies to (T, covere Time (Hr) Method Activity Date Date g
(FCA)
{ Principles and need for ¥ WB/PPT 26(7 1‘“\ ok , ], q
protective schemes R bl o[ 9&»’
2 [Nature and causes of faults qr WB/PPT e N
il e ] O
3 [Types of faults 1§ WB/PPT
_. 14117 | g 7llg | e
[Fault current calculation —_—
4 |using symmetrical 2 WB/PPT vl 9
components geh ] 1 2 ) ?“q @'&ﬁ’
5 [Power system earthing 1 WB/PPT g Ig 1 7| 5 ) ﬂ]a) ’Q_g)/
) Zones of protection and
6 |essential qualities of 2 WB/PPT M s by~
protection ' HS’I L aili / 14 9
7 [Protection scheme 1 WB/PPT ‘BI q(hC‘ 13\ ﬂng’ 99429/

*Teaching Method — WB- White Board,Computer Assisted Teaching (CAT), Fleld Study
# Flipped Class Activity — Product/Process demo,Group Discussion, Quiz, MCQ, Animation/Simulation Video, NPTEL Video,

Video Conf /Virtual Class, Field study, Group Assignment with Web Exploration, Mini-Project,etc.,

Text books and Reference books are as given in syllabus.

Planned hours

:E?(ccutcd hours:Variance

16

Justification : —

Monitor{c?é&ANMOD/Course in Charge

F201/REV 01/01.09.2017

Controlled Copy



 ACADEMY OF MARY TIME EDUCATION AND TRAINING
DEEMED TO BE UNIVERSITY
(Under Section 3 of UGC Act 1956)

LESSON PLAN DOCUMENT & LESSON PLAN EXECUTION

Course : BE(EEEM) Academic Year : 2018-2019
Subject Name  : Marine Electrical Protection and Switch Gears Semester : VII
Subject Code  : UAEE704 Group : '
LP Prepared by : Dr.D.Lakshmi LP Approved by: Dr.T.Sasilatha /s
Designation ~ : Asso.Professor Designation : Prof & Dean /]~
Date : 19.07.2019 Date :22.07.2019 V)
Unit No : 11 4
Unit Title : Operating Principles and Relay Constructions
Learning Objective : To learn about the different types of relay constructions
LESSON PLAN DOCUMENT LESSON PLAN EXECUTION
Flipped _
; . Teaching Class Start End ;
S. No Topics to be covered Time (Hr) Méthod Activity Date Date Signature
(FCA)
1 [Electromagnetic Relays 2 WB/PPT \ Lﬂ ¢ \“1{ Kl\j @R}/
2 |Over Current Relay 2 WB/PPT § ,
B120a | michy | O
3 [Directional Relay 2 WB/PPT ; \, '
ulghy | abloliy | ©F
Distance and Differential ;
4 Relays Lo WBRPT hpelvideo | abllg 9| abl3]Y | Y
(Under
2 frequency relays : WEELY A\ ¢lts &‘T“ﬁr\f‘ 9(’2,
6 [Static relays 1 WB/PPT %‘ ?‘ \a 30\ g \H 9_0’/

*Teaching Method — WB- White Board, Computer Assisted Teaching (CAT), Field Study
# Flipped Class Activity — Product/Process demo,Group Discussion, Quiz, MCQ, Animation/Simulation Video, NPTEL Video,
Video Conf /Virtual Class, Field study, Group Assignment with Web Exploration, Mini-Project,etc.,
Text books and Reference books are as given in syllabus.

Planned hours
Justification

:Executed hours;Variance

e

Q

Controlled Copy

et

Moni/@\/ /

ored by DEAN/HOD/Course in Charge

F201/REV 01/01.09.2017




ACADEMY (JE l‘eiﬁI{lTlME E:UUCI&TIO"‘J }'&NB‘ TRAINING

ol DEEMED TO BE UNIVERSITY

{Under Section 3 of UGC Act 1956)

LESSON PLAN DOCUMENT & LESSON PLAN EXECUTION |
Course : BE(EEE){) “Academtic Year : 2018-2019
Subject Name  : Marine Electrical Protection and Switch Gears Semester : VII
Subject Code UAEE704 Group :
LP Prepared by : Dr.D.Lakshmi LP Approved by: Dr.T.Sasilatha.- [ i i_., p
Designation : Asso.Professor Designation : Prof & Dean z’ ;\* e
Date 1 19.07.2019 W Date :22.07.2019 774
Unit No H
Unit Title : Apparatus Protection
Learning Objective : To learn about the various electrical equipments protection
LESSON PLAN DOCUMENT LESSON PLAN EXECUTION
Flipped
S.No Topics to be covered Time (Hr) 'II‘\?IZ}]::;g Afiiflsty %t::: 1];::2; Signature '
(ECA)
1 [Transformer Protection 1 WB/PPT
Akin_Jalahs | B
2 |Generator, Motor Protection 2 WB/PPT ,
\ 3 o\ g\i\a—‘\'\‘?. S
3 [Protection Of Bus Bars 2 WB/PPT
ABIY | 2elslly,| PY
4  Transmission 1 WB/PPT -
Lines Protection el Ly | fg\\o\\d By
5 |CTsand PTs and their 2 WB/PPT a Lol ]
applications in protection q o @t{
schemes L \;tp\'u:“}
6 [Cables 1 PPT MCQ
Suitable for use in locations . o
2 \ At e | b
subject to high temperatures | W\Q\ 191 1 E]’i'vt“l 1 f@’ >
ith oil mist or vapour

*Teaching Method — WB- White Board, Computer Assisted Teaching (CAT), Field Study

# Flipped Class Activity — Product/Process demo,Group Discussion, Quiz, MCQ, Animation/Simulation Video, NPTEL Video,

Video Conf /Virtual Class, Field study, Group Assignment with Web Exploration, Mini-Project,etc.,
Text books and Reference books are as given in syllabus.

Planned hours
Justification

Executed hours

ariance

QO

r\/?/

Momtored‘b@Eé&/ OD/Course in Charge |

Controlled Copy

F201/REV 01/01.09.2017




i 'DEEMED TO BE UNIVERSITY
(Under Section 3 of UGC Act 1956)

LESSON PLAN DOCUMENT & LESSON PLAN EXECUTION

Course : BE(EEEM) Academic Year : 2018-2019
Subject Name : Marine Electrical Protection and Switch Gears Semester : VII
Subject Code  : UAEE704 _ ~ Group : £
LP Prepared by : Dr.D.Lakshmi LP Approved by: Dr.T.Sasﬂatha};‘;,ﬁw‘ P
Designation  : Asso.Professor Designation : Prof & Dean ¥/ e
Date : 19.07.2019 92/ Date :22.07.2019 ‘:,/
Unit No 1 IV
Unit Title : Theory of Circuit Interruption
Learning Objective : To learn about arc quenching techniques
(“\ LESSON PLAN DOCUMENT LESSON PLAN EXECUTION
) . Fliprped ' r
S.No Topics to be covered Time (Hr) 1;\;2::::? Aft]:::sty ?)t::: ]I;::i Signature !
(FCA)
1 [Physics of arc phenomena 1 WB/PPT
and arc interruption. \U( | lol 19 N\\“\\C\ %W
2 [Re-striking voltage & 1 WB/PPT -
Recovery voltage - ﬁrkl;[ s [ 19 [\ L‘f\\’“\“ 9\/
3 [Rate of rise of recovery 1 WB/PPT
voltage . 11/t [1o) \r\\\ o|\9 }9\/
4 [Resistance switchin 1 WB/PPT .
& \%ltu“S 13 hely | @D
5 |Current chopping 1 WB/PPT )
B e | s | Y
6 [nterruption of 2 WB/PPT . ,
capacitive current 0 [ eelly ANl @)Y
| 7 [DC circuit breaking 2 WB/PPT MCQ 22,_[w\ 1y qj),\'\\;\\‘ ﬁ—/ ;
!

*Teaching Method — WB- White Board, Computer Assisted Teaching (CAT), Field Study

# Flipped Class Activity — Product/Process demo,Group Discussion, Quiz, MCQ, Animation/Simulation Video, NPTEL Video,
Video Conf /Virtual Class, Field study, Group Assignment with Web Exploration, Mini-Project,etc.,

Text books and Reference books are as given in syllabus.

Planned hours QExecuted hours§Variance )
Justification

\/\../J /’
Monitefhq /DE@/HOD/COLW in Charge

Controlled Copy

F201/REV 01/01.09.2017
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W DEEMEI TO BE UN IVERSITY
{(Under Section 3 of UGC Act 195 6)
LESSON PLAN DOCUMENT & LESSON PLAN EXECUTION
Course : BE(EEEM) Academic Year : 2018-2019
Subject Name : Marine Electrical Protection and Switch Gears Semester : VII
Subject Code  : UAEE704 Group :
LP Prepared by : Dr.D.Lakshmi LP Approved by: Dr.T.Sasilatha, / 4
Designation : Asso.Professor Designation : Prof & Dean li/ | Vi
Date 19072019 O Date 122072019 (/
Unit No 'V
Unit Title : Circuit Breakers
~ Learning Objective : To learn about different types of Circuit Breakers
LESSON PLAN DOCUMENT LESSON PLAN EXECUTION
oy
Flipped
. - Teachi End <
S. No Topics to be covered Time (Hr) l\flz‘t:h::ig Aftl:ivsli'y Slf;::: D:te Signature
; (FCA)
1 [Types of Circuit Breakers 2 'WB/PPT
yP | 29 lel\ |\l o
2 JAir Circuit Breaker . 2 'WB/PPT t)_\“\\c.\ L\\\\\\? ’@/
3 1 /PP
SF6 Breaker WB/PPT ,,\\\\\c\ \\\\\e\ D/
4 |Vacuum circuit breaker 1 'WB/PPT
ARSI 4
5 Merits of different circuit 1 \WB/PPT S \9
“breakers W AN @'\/
6 [Testing of circuit breakers 2 [WB/PPT MCQ \71,\\\\\"7 LAY D)/

*Teaching Method — WB- White Board, Computer Assisted Teaching (CAT), Field Study

7
iy

# Flipped Class Activity — Product/Process demo ,Group Discussion, Quiz, MCQ, Animation/Simulation Video, NPTEL Video,
Video Conf /Virtual Class, Field study, Group Assignment with Web Exploration, Mini-Project,etc.,

Text books and Reference books are as gwen in syllabus.

Planned hours §Executed hom@anance : 0
Justification

Momtoreﬁ@ MD/Comse in Charge,

Controlled Copy
F201/REV 01/01.09.2017
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s e ACADEMY OF MARITIME EDUCATION AND TRAINING

el DEEMED TO BE UNIVERSITY
(Under Section 2 of UGC Act 19586)

DEPARTMENT OF ELECTRICAL AND ELECTRONICS EN GINEERING

Programme & Batch: B.E EEEM -9 Semester: VII
Course Title: Power System Protection and Switchgear Course Code: UDEE701
Assignment no: I Max Marks : 100

Deadline for submission of solutions by students: 22.10.2019

Bloom’s

S Assignment Question Mapped Level
No CO’s (K1 - K6)

Explain in details about different methods of earthing with suitable
1 CO1 K4

diagram

Discuss about the basic requirement of relays placed
2 CO1 K5

Determine the inductance of Peterson coil to be connected between the
neutral and ground to neutralize the charging current of overhead line
3 | having line to ground capacitive of 0.15uf. If the supply frequency is | CO2 K5

50Hz and operating voltage is 132KV, find the KVA rating of the coil.

A 30 MVA, 11 KV generator has Z1= Z2=j0.21p.u and Z0=10.05p.u.

If a line to line fault occurs on the terminals of the generator, find the
4 Cco2 K4

line current and line to neutral voltage under fault condition.

7.
~/ NN %
/ }f\ _/ \/ P ~

@{W 4 3 T/f ! f“/
Faculty In-Charge e Dr. T. s HoD/Dean, ME _PhD

Dean -EFE

DUCATION AND TRAINING

5 3 0f UGC Ant.1956)
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v G i ACADEMY OF MARITIME EDUCATION AND TRAINING
b AMET 2 DEEMED TO BE UNIVERSITY
(Under Section 3 of UGC Act 1956)

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
CONTINUOUS ASSESSMENT TEST-1

Programme & Batch: B.E (EEEM) -9 Year/Semester: IV / VII
Course Name: Marine Electrical Protection and Switch Gears Course Code: UAEE704
Duration :1 hr 40 Minutes Maximum : 50 marks
Instructions:

1. Before attempting any question paper, be sure that you got the correct question paper.
2. The missing data, if any, may be assumed suitably.

3. Use the sketches wherever necessary.

CO1: Undersiand the need of protection schemes and types of faults in power system.
CO02:Understand the working of a relay and its types in detail

Lon.NO Question Marks | Klevel | CO
SECTION A — (6 x 2 = 12 marks)
(Answer ALL questions)
1. Define protective zone. 2 K1 Co1
2. Define Switchgear. 2 K1 Co1
3 Give the necessity of earthing. 2 K2 CO1
4, How ilie r¢ ays are basically classified? 2 K1 CcO2
5. Whe( is meant by directional relay? 2 Ki | CcO2
6. Define burden of a relay. 2 K1 CcO2
' SECTION B — (1 x 10 = 10 marks)
(Compulsory Question)
7. Discuss in detail about different protection schemes. 10 K2 CO1
) SECTION C — (2 x 14 = 28 marks)
(Answer ALL questions)
8.(a). | Describe the essential qualities of a protective relaying 14 K4 Co1
) (or)
8.(b). | Explain dificrent types of earthing the neutral point of the power 14 K4 CO1
svstem. Derive an expression for the reactance of the Peterson coil in
termns of capacitance of the protected line
9.(a). | With neat diagram explain the construction and operation of induction 14 K3 CcO2
type directional overcurrent relay.
o (or)
9.(b). | With the nccessary sketch, Discuss in detail about electromagnetic 14 K2-K6 | CO2
attraction and Induction type relays.
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+" ACADEMY OF MARITIME EDUCATION AND TRAINING
DEEMED TO BE UNIVERSITY
(Under Section 3 of UGC Act 1955)

CAT I/ Il EXAMINATION

NAME .S NEN ROTESM FER\a. . REG. NO %Q\OOQZ i A
™
prOGRAMME 2. LEER)L Maine SEMESTER \ﬁrw,uym
COURSE C ave . Moxine sl eed Bod G B SADAN20NA
Dgc&g%\ onNA %us \ %\ 2
No. of Pages Written : UOEL & Session: | FN [ AN
AR (D
Part A Part B Part C
Q.No. Marks Q.No. Marks Q.No. Marks Q.No. Marks Q.No. Marks
1 L - 7 8.a |t 9a | (22
- 32 2 5 i ¢ 8.b o 9.b "
8 g 6 e
Total Marks in Words . %’\5\\/ ....... "\VE ...................
Name & Signature of the Examiner 9;‘2/ (- veen\sway,
J/QQ{’\
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No. of Pages Written : Session: | FN | AN
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| Course
.- Semester

| Subject

S.Nb "V_éoli N‘o. B ",Rég i\l'o A Student Name M_arks T
1 - REE290- |- AEE15928“-7‘ViGNESH_M 0.0
2 EE297 AEE16001 | ABIRAJ.B 84.0
3 EE298 | AEE16002 | AVINASH VIJAY 80.0
4 EE209 AEE16003 | AZARUTHEEN'S 52.0
5 .| EE300 AEE16004. | BEER MOHAMED UVAIZ. N 88.0
F 6 | EEsor | AEE16005° | DHARUN.S 74.0
LT - [ -EE302 "'AEETGOOG- DINESH KUMAR.M 60.0
S | 'EE303 | “AEE16007 |GANESHBABU K 54.0
9 EE304 | AEE16008" ‘f’GoKULAKRlsHNAN.B 0.0
10 EE305 AEE16009 | IMMANVEL PETER 68.0
11 EE306. | AEE16010 |JOEL ROBINSON 740 |
12 EE308 AEE16012- | KARTHI. p 50.0
13 | eEa0g AEET6013. | KRISHNARAJS 52.0
14 EE310 |" AEE16014 MOHANRAJR g 68.0 T
15 CEE311 | AEE16015 NAVEEN RAJ. R 62.0°
16 EE312 | AEEts010 | PUNNOOSE BENNY 74.0
17 EE314 | AEE16018 | ROMIT KUMAR . 0,0
18 EEST5S | AEE16019° | SAMUEL MATHEW G 50.0
19 | EES16. | AEE16020 | SNAHASISH SAMA 92,0
20 EE318 AEE16022 |SURIYAR 56.0
21 EE319 AEE16023 VENKATESH s 90.0
22 | EE320 AEE16024 VIGNESHB - . 50.0
23 - EE322 AEE16025. | IVAN CELIO ALVES MAYER - T
24 |- EE323 |- AEE16026 - SREERAG SREEKUMAR 500 - |
| 25 EE324 AEE16027 | PRAVEEN.D BT
26 EE325L | AEE16028L AKASH s
27 | EEszeL AEE16029L | ANITOSH MONDAL |
28 | EE327L AEE16030L | SANTHOSH KUMARD | _
29 EE328L - "AEET6031L. | VAITHIYANATHAN MS : ’
| so0.-| (EE321L" .| AEE16032L SRIRAM SURATH KUMAR. Y ol
| 81 | EcareL - AEE16033L | SURYA A

B.E. - Electrical and-Eleclronics Engineering-Marine

o 7

UBEE704 - Marine Electrical Profsction and Switch Gears -

Cbntihuous,lntema[ Assessment Mark

View

| Batch’

| Group

Assessment Type

. BE(EEEM)-9

i1

' CAT 1

S n

'(M-,,D\LNX&HM?) |
© Ao put




Continuous Internal Assessment - Analysis and Corrective

Actions
Course B.E. - EEEM Batch B.E(EEEM)-9
Semes.ter ! i - . ,é,r,‘oup 1 .

Subject UEE704- Marine Electrical Protection and Switch Gears Test CAT 1

Total No. of Students : 31

No. of Student;c_; Appeared ” | 27

ﬂo. of Students Absent 4

No. of Studenlts Pas”s.ed o 27

No. of Weak Students 0

Distributed Marks

O 10 20 30 40 50 60 70 8 90
Range - - - - - - - - - - 100
9 19 20 30 49 59 69 79 89 99

No. of

P 0 0 0 0 0 10 6 4 5 2 0
Weak Students List [Secured Marks less than 50.0]
S.No Roll No Reg No Name

Root Cause Analysis:

Corrective Action Taken:

A /ﬂ
Faculty Signature HOD's Signature
Dr. T. SASILATHA, M.E,, Ph.D.

Dean-EEE
ACADEMY OF MARITIME EDU
(Dectared as Deemed to be University w
# 135. East Coast Read,
Kanathur-603112, Cher t
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el DEEMED TC BE UNIVERSITY
(Under Section 3 of UGC Act 1956)

- ACADEMY OF MARITIME EDUCATION AND TRAINING

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

Programme & Batch: B.E EEEM 1’1?

Semester: VII

Course Title: Power System Protection and Switchgear

Course Code: UDEE701

Assignment no: II

Max Marks : 100

Deadline for submission of solutions by students:

Bloom’s
d
;Io Assignment Question Mggl,): Level
(K4 — K6)
A star connected, 3 phase, 10 MVA, 6.6 kV alternator has a per phase
reactance of 10%. It is protected by Merz-price circulating current
principle which is set to operate for fault currents not less than 175A.
1 cOo3 K4
Calculate the value of earthing resistance to be provided in order to
ensure that only 10% of the alternator winding remains unprotected.
Show the MHO relay characteristic on the R-X diagram. Discuss the
2 | range setting of various distance relays placed on a particular location | CO3 K5
Explain the block diagram of negative sequence relay.
3 CO4 K3
4 | Discuss about Merz Price differential protective relay. C04 K4

N

[ ;”:K“r ) ,//

o~

Oalon— __ {
Faculty In-Charge )\PS}C\Z/ 4 HolY/Deaf
| |

Dr. T. SASILAT

HA, MLE, FITD:




Ag%nmeht Hﬂ
Masune £loctricol pm‘?;'adf%n and Sasttch 2@004

Name : K. GranespBRBU

Roll no: EE203

&
Couyse: BE(EEE) Masung
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DEFEMED TO BE UNKIVERSITY
(Under Section 3 of UGC Act 1956)

ACADEMY OF MARITIME EDUCATION AND TRAINING

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

Programme & Batch: B.E (EEEM) -9

CONTINUOUS ASSESSMENT TEST-2

Year/Semester: IV / VII

Course Name: Marine Electrical Protection and Switch Gears Course Code: UAEE704
: 50 marks

Duration

:1 hr 40 Minutes Maximum

Instructions:

1. Before attempting any question paper, be sure that you got th

2. The missing data, if any, may be assumed suitably.
3. Use the sketches wherever necessary.

e correct question paper.

C03: Ability to understand and analyze Electromagnetic and Static Relays.
CO4: Ability to acquire knowledge on functioning of circuit breaker.

.

FQn.NO Question Marks | K | CO
level
SECTION A — (6 x 2 =12 marks)
(Answer ALL questions)
1. Why secondary of transformer should not be opened? 2 K2 | CO3
2. Why a neutral resistor is added between neutral and earth 2 K2 | CO3
of an alternator?
3. List the types of bus bar protection. 2 K1l | CO3
4. Give the advantages of static relays. 2 K1 | CO4
5 Show the Duality between Amplitude and Phase 2 Kl | CO4
Comparators.
6. What is phase comparator? 2 K2 | CO4
SECTION B — (1 x 10 = 10 marks)
(Compulsory Question)
7 Explain the Merz-price circulation current scheme of 10 |K3| CO3
protection used for power transformer.
SECTION C — (2 x 14 =28 marks)
(Answer ALL questions)
8.(a). | Explain the types of protective schemes employed for the 14 K4 | CO3
protection of Transmission line.
(or)
8.(b). | Explain in detail about various protection schemes 14 K4 | CO3
employed in Generator.
9.(a). | Explain in detail about the numerical Over current 14 K3 | CO4
protection.
(or)
9.(b). | Explain in detail about Static Relays and its types of 14 K3 | CO4
| Comparators.
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- Continuous Internal Assessment Mark view

Jourse’ B.E.-Electr'ic;a! and E!e.ctr'ﬁnicé éngineering-Marine Batch ' : BE(EEEM)—Ql i
Semester 7 | Group ©
'Su‘bject ‘ UBEE704 - Marine El_ectri_cal Protection ahd_Switckin Gears Assess#nent'f‘ype . - ClAZ -
S.No RoliNo | Reg No e Student Name - * Marks
! | REE200 | AEE15028 |VIGNESHM . ‘ T
2 EE297 ‘- AEE16001 |ABIRAJB ' : o e40
3 EE298 | AEE16002 |AVINASH VIJAY P o 78.0
4 EE298 | AEE16003 |AZARUTHEEN S L 720
5 EE300 AEE16004 | BEER MOHAMED UVAIZ. N 88.0
6 EE301. | AEE16005. | DHARUN.S 7 | 780
7 EE302 | AEE16006 . | DINESH KUMAR.M . 2 786.0
8- EE303. " | - AEE16007- GANESHBABUK D 84.0
9 EE304 | AEE16008 | GOKULAKRISHNAN.B o 78,0
10 EE305 . | AEE16009° |IMMANVEL PETER -] ¢ so0
11 EE306 | AEE16010 |JOEL ROBINSON - 72.0
12 EE308 ‘| AEE16012 | KARTHL P ' A 68.0
13 EE309 AEE16013 | KRISHNARAJ.S - 68.0
14 EE310 = | AEE16014 |MOHAN RAJR ‘ : 68.0
15 EE311 | AEE16015 NAVEEN RAJ.R e o 840
16 EE312 - |/ AEE16016 | PUNNOOSE BENNY £ ' 74.0
17 | EE314 | AEE16018. | ROHIT KUMAR . e, F S N X
18 EE315 .| AEE16019 | SAMUEL MATHEW.G | " 66.0
19 EE316 ~ | AEE16020 | SNAHASISH SAHA o 62.0
20 EE318 | AEE16022 | SURIYAR ' 86.0
21 EE319 AEE16023 | VENKATESH.S ‘94,0
22 EE320 * | AEE16024 |VIGNESH.B o ) | 500
23. EE322 - | AEE16025. | IVAN CELIO ALVES MAYER 2 0.0
24 EE323 | AEE16026 'SREERAG SREEKUMAR - . - & 58.0
25 EE324 | AEE16027. | PRAVEEND . ' R . 520
26 EE325L | AEE16028L |AKASH S : 68.0
27 EE326L .| AEE16029L | ANITOSH MONDAL S 62.0
28 EE327L | AEE16030L |SANTHOSHKUMARD | ‘ 66.0
29 EE328L. | AEE16031L VAITHIYANATHAN M § _ , ' 76.0
30 EE321L | AEE16032L | SRIRAM SURATH KUMAR. V.
31 | EE376L . | AEE16033L




Continuous Internal Assessment - Analysis and Corrective

Actions
Course B.E. - EEEM Batch B.E(EEEM)-8
Semester 7 Group 1
Subject UEE704- Marine Electrical Protection and Switch Gears Test CAT 2
Total No. of Students 31
No. of Students Appeared 28
No. of Students Absent 3
No. of Students Passed 28
No. of Weak Students 0
Distributed Marks
0 10 20 30 40 50 60 70 80 90
Range - - - - - - - - - - 100
19 29 39 49 59 69 79 89 99
No. of
Sudmrils 0 0 0 0 0 5 10 i 5 1 0
Weak Students List [Secured Marks less than 50.0]
S.No Roll No Reg No Name
Root Cause Analysis:
Corrective Action Taken:
{-d
NS | b /
Faculty Signature HOD's Sigrature
Dr. T. SASILATHA, M.E., Ph.D.
Dean-EEE
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ACADEMY OF MARITIME EDUCATION AND TRAINING

DERMED TO BE UNIVERSITY

&5 AMET

(Under Section 3 of UGG Act 1256)

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

Programme & Batch: B.E EEEM -9

Semester: VII

Course Title: Power System Protection and Switchgear

Course Code: UDEE701

Assignment no: 11

Max Marks: 100

Deadline for submission of solutions by students:

Bloom’s
SI : : Mapped Level
No Assignment Question CO’s
(K4 - K6)
Explain the block diagram of SF6 Circuit Breaker
1 COs K3
Discuss about Vacuum Circuit Breaker
2 CO6 K4
2 _;’_)f}{l\/\fa P
O%JMJ | /Q J
Faculty In-Charge ‘X\.H}fﬁ{C //; HoD/Péan
\ L Dr. 1. SASILATHA, M.E., PR.D:
! Dean-EEE

ACADEMY OF MARITIME EDUCATION AND TRAINING
(Declarcd as Decmed to be University ws 3 of UGC Act.1936)
# 135 East Coast Road,
Kanathur-6Q3 112, (" ~n3i Tndia.
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B A 0 ACADEMY OF MARITIME EDUCATION AND TRAINING

g .
p TAMET S DEEMED TO BE UNIVERSITY
(Under Section 3 of UGG Act 1956)

MODEL EXAMINATIONS - OCTOBER 2019

Programme & Batch: BE - EEEM(2016 -2020 Batch) Semester VI
Course Title . Marine Electrical Protection and Switch Gears Course Code : UAEE704
Duration : 3 Hours Maximum : 100 marks
Instructions:

1. Before attempting any question paper, be sure that you got the correct question paper.

2. The missing data, if any, may be assumed suitably
3.  Use the sketches wherever necessary

C02: Ability to suggest suitability circuit breaker.

C03: Ability to understand and analyze Electromagnetic and Static Relays.

CO4: Ability to acquire knowledge on functioning of circuit breaker.

CO5: Ability to study about the apparatus protection, static and numerical relays.

EOl: Ability to find the causes of abnormal operating conditions of the apparatus and system.

CO6: Ability to analyze the characteristics and functions of relays and protection schemes.

r(())l:le;;(t)i | Question Mark gl({liel‘ézl] (CO)
Section A (10 * 2 = 20 Marks) Answer all Questions
1 Define protective zone. 2 K1 Co1
2 Distinguish Symmetrical and Unsymmetrical fault. 2 K1 Cco1
3 Summarize the functions of protective relays. 2 K1 co2
4 Define differential relay? 2 K1 coz
5 Classify the various bus bar faults. 2 K1 Cco3
6 Explain over fluxing protection of a transformer? 2 K2 CO3
7 Béfrfs; zi—l;]titre_ Amplitude Comparator and Phase 2 K2 CO4
8 Discuss static relay. 2 K1 Co4
9 Explain current chopping. 2 K1 CO5
10 List the methods of arc interruption. 2 K1 CO5
Section B (1 * 10 = 10 Marks) Compulsory Question
(i) A relay is connected to 400/5 ratio current
transformer with current setting of 150%. Calculate
11 the plug setting when circuit carries a fault current of 10 K3 CO6

4000A
(i) Explain in detail about differential Relay.




Section C (5 * 14 = 70 Marks) Answer All Questions

12

(a) What is grounding? Discuss in detail about the

different types of Grounding. L% K2

cot

(OR)

12

(b). What is a fault? Give the nature, causes and types
of fault. Briefly explain the fault current analysis using 14 K2
symmetrical components.

Cco1

13

(a).What is Universal torque equation? Using this
equation derive the operating characteristics and RX
diagram of (a) Reactance Relay (b) Impedance Relay
(c) Mho Relay.

14 K2

Co2

(OR)

13

(b).With neat sketch, Explain in detail about
Directional and Non-Directional Induction 14 K3
Overcurrent Relay.

CO2

14

(a)Explain in detail about the role of Current
transformer and potential transformer in protective 14 K3
scheme.

CO3

(OR)

14

transformer and potential transformer in protective 14 K3

scheme.

(b).Explain in detail about the role of Current l

Co3

15

(a). Discuss in detail about Numerical protection of

transmission line and Transformer. 14 K2

CO4

(OR)

15

(b) .Explain in detail about the numerical Overcurrent
protection.

14 K4

CO4 J

16

(a). With neat sketch, Explain the operation of SF6

and Vacuum circuit Breaker. 14 K4

CO5

(OR)

16

(b). What is Restriking voltage? Derive the expression
for rate of rise of Restriking voltage. Explain in detail 14 K2
about Resistance switching.

CO5

Knowledge Level as per Bloom Taxonomy
K1- Remember; K2- Understand; K3- Apply; K4- Analyse; K5- Evaluate; K6- Create

€01, CO2, CO3, CO4, COS5 Indicates the Course Outcome in Unit 1, Unit 2, Unit 3, Unit
Unit 5

4 and
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2 ACADEMY OF MARITIME EDUCATION AND TRAINING
DETMED 7O BE BNIVI

VERSIE

(Inder Scction 3 of LG Ace 1956}

Department of Electrical and Electronics Engineering

RUBRICS FOR ASSIGNMENT

]

] LEVELS OF PERFORMANCE
LEVELS EXCELLENT GOOD SATISFACTORY NEEDS
IMPROVEMENT
(10 Marks) (8 to 9 Marks) (5 to 7 Marks)
(less than 5)
Concept High quality, correct and useful Carrect and mostly Information presented was | Little/ no information
quality and information presented in a clear useful information mostly correct, concepts presented
relevance and succinet form presented in a clear and | are difficult to follow
concise form
Circuit Diagraims succinctly and | Most of the Diagrams | Most of the Diagrams | Diagrams used did not
Diagram/Block | logically conveyed the | succinetly and | used to convey the | convey the technical
Diagram techniques and mechanism logically conveyed the technical information are | information due to the
techniques and | inaccurate or unclear poor presentation.
mechanism
Critical Topic was thoroughly and | Topic was mostly | Large sections discuss the | Most of the discussion
explanation critically discussed in relation to discussed critically in | topic or circuit with little | of  the  underlying
underlying technical aspects relation to underlying | integration mechanism  was  not
technical aspects related to the topic or
inappropriately linked
Method of Chosen efficient method that | Chosen good strategies | Chosen lengthy strategies | Chosen inappropriate
Solving made sense, explained and get | and get the correct | and was confusing in few method and did not get
problems the correct answer answer places the correct answer
Presentation Exceptionally well-presented and | Well-presented and | Content is not sound and | Needs to edit errors.
argued; ideas are detailed, well- | argued;  ideas  are solid; ideas are present but Special attention should
developed, supported  with detailed, developed | not particularly developed | be given to wrile
specific evidence & facts, as well and supported with | or supported;  some | sentences.
as examples and specific details. evidence and delails, | evidence, but usually ofa
mostly specific. generalized nature.




T

ACADEMY OF MARI

TIME EDUCATION AND TRAINING

".‘El““ £ 178y T v 4 -
('lln:i.-\' Saction 3 af UGS Act 1956}
r DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
EVALUATION FORM FOR ASSIGNMENT
Course Code & Name: UAEE704 / Marine Electrical
Program & Batch: B.E. EEE-M &9
Protection and Switch Gears
Semester/ Year: VII/IV Assignment No: I
2ol 8.5l Lz |E £
Sno | Roll No. | Name of the Student 5 "E % 5 gﬂg S = B 2 -§ 2 E
o= | E 5 |1= 0 = & e
a
10 10 10 10 10 50
1 10 10 10 9 9 48
EE297 ABIRALB
2 8 9 8 7 7 39
EE298 AVINASH VIJAY
3 8 9 8 T 7 39
EE299 AZARUTHEEN S
4 10 8 9 9
EE300 BEER MOHAMED UVAIZ. N
5 9 10 9 9
EE301 DHARUN.S
6 9 10 9 9
EE302 DINESH KUMAR.M
7 9 9 10 9
EE303 GANESHBABU K
8 8 8 7 7 7 37
EE304 GOKULAKRISHNAN.B
9 8 9 8 7 7 39
EE305 IMMANVEL PETER
10 10 10 10 10 10 50
EE306 JOEL ROBINSON
11 10 8 9 8 8 43
EE308 KARTHI. P
12 8 9 3 7 7 39
EE309 KRISHNARAILS
13 9 10 9 9 9 46
EE310 MOHAN RAJR
14 10 10 10 0 | 10 50
EE311 NAVEEN RAJ. R




Fs 8 9 8 7 7 39
EE312 | PUNNOOSE BENNY
16 8 9 8 7 7 39
EE315 | SAMUEL MATHEW.G
17 10 10 10 10 10 50
EE316 | SNAHASISH SAHA
18 10 8 9 8 8 43
EE318 | SURIYAR 4
19 10 10 10 10 10 50
EE319 | VENKATESHS
20 9 10 9 9 9 46
EE320 | VIGNESH.B
21 10 10 10 10 10 50
EE323 | SREERAG SREEKUMAR
7 10 10 10 10 10 50
EE324 | PRAVEEN.D
23 ‘ 8 9 8 7 7 39
EE325L | AKASHS |
24 9 10 9 9 9 46
EE326L | ANITOSH MONDAL
25 10 10 10 10 10 50
EE327L | SANTHOSH KUMAR D
26 10 8 9 8 8 43
EE328L | VAITHIYANATHAN M S
27 10 10 8 8 9 45
EE321L | SRIRAM SURATH KUMAR. V
28 9 10 9 9 9 46
EE376L | SURYA.A
iﬁﬂ‘h
D@'m S /\} {//
Faculty In-Charge &Rf Dean-EEE
L

Dr. T. SASILATHA, M.E., Ph.D.
Dean-EEE
ACADEMY OF MARITIME ED”CATIC"\’ AND TRAINING
(Declared as Deemed to be University ws 3 of UGC Act.1956)
# 135, East Coast Road,
Kf\::‘.!‘.-ur-éﬂfal 12, Chennai, India.



2 ACADEMY OF MARITI
PDEEMLE S

¥ 1

ME EDU

CATION AND TRAINING
EN

P IV R RSTE Y

(Under Section 3 of UGE Act 1956)

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
EVALUATION FORM FOR ASSIGNMENT
Course Code & Name: UAEE704 / Marine Electrical | Program & Batch: B.E. EEE- M &
Protection and Switch Gears g
Semester/ Year: VII/IV Assignment No: II
= 7]
- E g 2 _ 5 |5 o |8 %
S.no | Roll No. | Name of the Student 5 g % 5 gﬁg 5 = B 3 E % G
= = = 5 = = |& =
a
10 10 10 10 10 | 50
1 10 9 9 10 10 48
EE297 ABIRAJ.B
2 8 & 8 7 7 37
EE298 AVINASH VIJAY
3 10 8 9 8 8 43
EE299 AZARUTHEEN S
4 10 9 9 10 10 48
EE300 BEER MOHAMED UVAIZ. N
5 10 10 10 10 10 50
EE301 DHARUN.S
6 10 10 10 10 10 50
EE302 DINESH KUMAR.M
7 10 8 9 8 8 43
EE303 GANESHBABU K
8 8 7 8 7 7 37
EE304 GOKULAKRISHNAN.B
9 8 8 7 9 8 40
EE305 IMMANVEL PETER
10 10 10 10 10 10 50
EE306 JOEL ROBINSON
11 8 8 7 9 8 40
EE308 KARTHI. P
12 10 8 9 10 10 47
EE309 KRISHNARAJ.S
13 10 10 10 10 10 50
EE310 MOHAN RAJR
14 10 10 10 10 10 50
| e NAVEEN RAJ. R B




O

Faculty In-Charge

e

15 8 9 8 7 9 41
EE312 PUNNOOSE BENNY

16 8 7 8 7 7 37
EE315 SAMUEL MATHEW.G

17 10 10 10 10 10 50
EE316 SNAHASISH SAHA

18 10 8 9 8 8 43
EE318 SURIYAR

19 8 8 7 9 8 40
EE319 VENKATESH S

20 8 7 8 7] 7 37
EE320 VIGNESH.B

21 10 10 10 10 10 50
EE323 SREERAG SREEKUMAR

22 10 8 9 10 10 47
EE324 PRAVEEN.D

23 10 8 9 8 3 43
EE325L AKASH S

24 8 9 8 7 9 41
EE326L ANITOSH MONDAL

25 10 10 10 10 10 50
EE327L SANTHOSH KUMAR D

26 8 8 7 9 8 40
EE328L VAITHIYANATHAN M S

27 10 8 9 10 10 47
EE321L SRI RAM SURATH KUMAR. V

28 & 9 8 7 9 41
EE376L SURYA .A

0 "o

X\
De\a'i'ﬂ-E{E

Dr. T. SASILATHA, M.E., Ph.D.

L -

Py
ACADI

Dean-EEE

Y OF MATITVE

(Declued a8 Deano
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® . - ACADEMY OF AMARITIME EDUCATION AND TRAINING
b TANTT o S RIED T OF UINIVERSITY

(Under Section 3 of UG Act 1956)

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING |

EVALUATION FORM FOR ASSIGNMENT

Course Code & Name: UAEE704 / Marine Electrical
] ) Program & Batch: B.E. EEE-M & 1‘-‘!’
Protection and Switch Gears
Semester/ Year: VII /IV Assignment No: I1I
== »
.2 e § - " g 2
S REELAEE R EL ERE:
ez |EED |28 E2%8|8 | =
S.no Roll No. Name of the Student 5 = 3 s 5 —é b = g @ =
= E b1 E & ﬁ
10 10 10 10 10 50
1 10 10 10 10 10 |50
EE297 ABIRAJ.B
2 3 7 8 7 7 37
EE298 AVINASH VIJAY
3 10 8 9 10 10 47
EE299 AZARUTHEEN S
4 10 10 10 10 10 50
EE300 BEER MOHAMED UVAIZ. N
) 8 8 7 9 10 42
EE301 DHARUN.S
6 3 3 7 9 8 40
EE302 DINESH KUMAR.M
7 10 8 9 10 10 |47 ﬂ
EE303 GANESHBABU K
8 8 7 8 7 7 37
EE304 GOKULAKRISHNAN.B
9 10 8 8 7 9 42
EE305 IMMANVEL PETER
10 10 10 10 10 10 50
EE306 JOEL ROBINSON :
11 10 3 9 10 10 47
EE308 KARTHI. P
1.2 8 7 8 7 7 37
EE30S KRISHNARAJ.S
13 9 9 8 8 9 43
EE310 MOHAN RAJR
14 10 10 10 10 10 50
EE311 NAVEEN RAJ. R |
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m DEEMED TO BE UNIVERSITY
o (Under Section 3 of UGC Act 1956)

MODEL EXAMINATION
NAME élsanwgﬁ}m.éhm ....................... REGN. NO .......... BEE JEOLD vsivusmmominiin
PROGRAMME ..&:ﬂéﬁﬁﬁb...ﬂﬁﬂ.ﬁm& ............ SEMESTER ... T
COURSE & CODE Manine. Electrical . piustoctiory  DATE.... 1 20 K S —
and Switch Jeans.
v
No. of Page Written : Session: | FN | AN
Part A Part B Part C
Q.No. Marks Q.No. Marks Q.No. Marks Q.No. Marks Q.No. Marks
1 Q- 6 11 12.a 14.b
2 L= 7 12.b 15.a
3 -~ 8 13.a 15.b
4 A, |- 9 13b. | |9~ 16.a
5 /)/ 10 14.a |2~"| 16b
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Marks obtained
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MODEL EXAMINATION
nave . Drsenasy. b 7 — REGN. NO ... 28816902 . ..
PROGRAMME &E. e\\.tﬂpmtef elecwpontes. <)) SEMESTER ..\ ocessseessccsnnnnnnn
COURSE & CoDE NMagtne . Gieteteal . DATE ... 0. M.s 08D
Teotection! @l Switew Gests
No. of Page Written : Session: | FN | |
Part A Part B Part C
Q.No. Marks Q.No. Marks Q.No. Marks Q.No. Marks Q.No. Marks
1 7 6 1 6 12.2 14.b
2 G 7 12.b 5% . 15a | Q-
3 3 8 2 13.a . '16.b
4 o 9 - 136 | 4 162 | {3.
5 Vs 10 14.a = 16.b
Total Marks in Words gﬂbeﬂ (OB orow

9
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L5 anwhm/@ G/prmwl 47: otovn B QNLP
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COURSE & CODE ..Ma&&m.ﬁlzc(%rgmﬁ.pmm&%n " DATE woovrre.. 550 KT A S
@d Sesitchopan € UEET0Y o
No. of Page Written : Session: | FN | AN
Part A Part B Part C
Q.No. Marks Q.No. Marks Q.No. Marks Q.No. Marks Q.No. Marks
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3 0 8 a/ 13.a 15b | &
4 e 9 ~ 13b | | 16.a
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‘Continuous Internal Assessment Mark View

Course B.E.-Electfic;al and Electr,onicé Engineering-Marine Batch - BE(EEEM)-9
Semester . 7. - ; . Group 1
Subject UBEE_TG4 -'Mai"ine Eleqtripal Protéqtion and Switch Gears ; -Asseésmépt_Type | Model
S.No | - Roll No Reg No Student Name Marf(sh
1 REE290 | AEE15028 |VIGNESH M 0.0
2 | EE297 | AEE16001 |ABIRAJB. 61.0
3 EE298 AEE16002 | AVINASH VIJAY 71.0
4 EE299., | AEE16003 | AZARUTHEENS 55,0
5 EE300 AEE16004 - | BEER MOHAMED UVAIZ, N~ 91.0
6. | :EE301:-|-AEE16005- | DHARUN.S - 78.0
7 EE302 AEE16006 | DINESH KUMAR.M ' 82.0
8 EE303 AEE16007- | GANESHBABU K 82.0
9 EE304 AEE16008 | GOKULAKRISHNAN.B 4.0
10 EE305 | AEE16009 |IMMANVEL PETER 70.0
11 EE306 AEE16010% | JOEL ROBINSON 56.0
12 | EE308" - |' AEE16012 |KARTHLP - 50.0
13 . EE309 AEE16013 | KRISHNARAJ.S 50.0
14 | EE310. | AEE16014 | MOMAN RAJR 56.0
15 EE311  |. AEE16015 | NAVEEN RAJ. R 67.0
16 EE312 - | AEE16016 | PUNNQOSE BENNY 56.0
17 EE314 | AEE16018 | ROHIT KUMAR 0.0
18 EE315 AEE16019 | SAMUEL MATHEW.G 134.0
19 EE316 | AEE16020 |SNAHASISH SAHA 92.0
20 EE318 | AEE16022 |SURIYAR 62.0
21 EE319 AEE16023 | VENKATESH S 84.0
22 EE320° | AEE16024 |VIGNESH.B , 50.0
23 EE322 | AEE16025 |IVAN CELIO ALVES MAYER 0.0
24 EE323 AEE16026 | SREERAG SREEKUMAR 64.0
25 '| EE324 |- AEE16027] | PRAVEEM.D ' 72.0
26 EE325L | AEE16028L | AKASHS- 76.0
27 | EE326L. | AEE16029L | ANITOSH MONDAL 84.0
28 EE327L | AEE16030L | SANTHOSH KUMAR D 54.0
20~ | EE328L - | AEE16031L | VAITHIYANATHAN M S
30 EE321L | AEE16032L | SRIRAM SURATH KUMAR. V
31 EE376L | AEE16033L° SURYA A




Continuous Internal Assessment - Analysis and Corrective Actions

Course B.E. — EEEM Batch B.E(EEEM)-9
Semester 7 Group 1

Subject UEE704- Marine Electrical Protection and Switch Gears Test MODEL
Total No. of Students N 31
No. of Students Appear.ec.f. 28
No. of Students Absent 3
No. of Students Passed 28 7
No. of Weak Students 2

Distributed Marks

0 10 20 30 40 50 60 70 80 90
Range - - - - - - - - - - 100
9

19 29 39 49 59 69 79 89 89

No. of
Students 4 0 0 1 0 8 7 6 3 2 0
Weak Students List [Secured Marks less than 50.0]
S.No Roll No Reg No Name
1 EE304  AEE16008 Gokulakatshian
2 EE315 L AEE16019 Samuel Mathew

Root Cause Analysis:

Irregular to class

Corrective Action Taken:

# 135, East Coas £
Kanathur-6031 17 Chenom

/
/
- - ff
Assignment given F r \’-;nj_
—— (o /
m-@ \ l/ ! i
Faduify Signature HOD's %jgnature
Dr. T. SASILATHA, M.E,, Ph.D.
Dean-EEE
ACA RITIME EDUCATION AND TRAINING
(Declared as Deemed to be Uniy :s 3of UGC Act.1936)
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" ACADEMY OF MARITIME EDUCATION AND TRAINING
DEEMED TO BE UNIVERSITY
(Under Section 3 of UGC Act 1956)

END SEMESTER EXAMINATIONS (REGULAR) - DECEMBER 2019

Programme & Batch:B.E(EEEM)-9 Semester  :VII
Course Title : Marine Electrical Protection and Switchgear ~ Course Code : UBEE704
Duration : 3 Hours Maximum : 100 marks
Instructions:

1.  Before attempting any question paper, be sure that you got the correct question paper.
2.  The missing data, if any, may be assumed suitably
3.  Use the sketches wherever necessary

CO1: Ability to find the causes of abnormal operating conditions of the apparatus and system.
CO02: Ability to suggest suitability circuit breaker.

CO3: Ability to understand and analyze Electromagnetic and Static Relays.

CO4: Ability to acquire knowledge on functioning of circuit breaker.

CO5: Ability to study about the apparatus protection, static and numerical relays.

CO6: Ability to analyze the characteristics and functions of relays and protection schemes.

Questi . K Level
ot N Question Mark (K1-K6) (CO)
Section A (10 * 2 = 20 Marks) Answer all Questions
What is the difference between primary and backup K1
1 . 2 Co1
protection?
2 What is meant by dead spot in zones of protection? 2 K2 co1
3 Write the torque equation of the universal relay. 2 K2 o2
A relay is connected to 400/5 ratio current transformer with K2
4 current setting of 150%. Calculate the Plug Setting 2 Ccoz
- Multiplier when circuit carries a fault current of 4000 A.
5 Why busbar protection is needed? 2 K2 Cco3
Which type of protection scheme is preferred for EHV and : K2
6 : 2 COo3
UHYV power lines?
7 | Whatis static relay? 2 Kl Co4
8 State the slepian theory for arc interruption. 2 K2 COo4
9 Define symmetrical breaking capacity. 9 K1 CO5
10 What are the different methods of arc extinction. 2 K2 CO5




Section B (1 * 10 = 10 Marks) Compulsory Question

11 Discuss in detail about AC and DC Circuit Breaking. 10 K2 Co6

Section C (5 * 14 = 70 Marks) Answer All Questions

12(a) | (i)Explain clearly about the zones of protection in power 7
system. K2 Co1
(ii) Explain types and effects of faults. 7
(OR)
12(b) |Explain how fault current is calculated using
. 14 K2 Co1
symmetrical components method.
13(a) | With neat sketch, Explain in detail about Directional and
i . 14 K2 Co2
Non-Directional Induction Over current Relay. ]
(OR)
13(b) | With the necessary sketch, Discuss in detail about
electromagnetic Induction type relays. 14 K2 €02
() With a neat sketch explain the protection 7
14(a) schemes for motors K2 CO3
(ii) Explain the operation of bus bar protection. 7 N
(OR)
14(b) | Explain the protection of transformer against
. ; X 14 K2 Cco3
magnetising Inrush current with necessary diagrams.
15(2) | prawand explain the block diagram of static relay. 14 K2 Co4
(OR)
With a neat sketch explain in detail about the synthesis
15(k) of mho relay using phase comparator. 4 = COQ
16(a) | Write short notes on (i) Current Chopping
(i) Interruption of Capacitive current 14 K2 Cos
(iii) resistance Switching.

(OR)
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ACTIVE LEARNING
ot Direct attainment through Model Exam
. Ny Irect attainmen oL Node » I
Cos | €06 fror
10 10 (20M) CO1 CO2 CO3 CO4 CO5 CO6
9 10 | 19 | 5556% | 6L11% | 72.22% | 5556% | 64.29% | 90.00%
9 9 18 | 77.78% | 77.18% | 77.18% | 66.67% | 64.29% | 83.33%
9 9 15 | 50.00% | 44.44% | 7222% | 4444% | 64.29% | 70.00%
9 g 17 | 83.33% | 88.89% | 88.89% | 94.44% | 92.86% | 90.00%
10 9 19 | 77.78% | 77.78% | 77.78% | 83.33% | 82.14% | 83.33%
9 9 18 | 77.78% | 77.78% | 77.78% | 100.00% | 78.57% | 83.33%
g 9 17 | 77.78% | 77.18% | 77.78% | 100.00% | 75.00% | 83.33%
9 9 15 | 0.00% 0.00% 556% | 16.67% | 32.14% | 33.33%
9 0 | 19 | 77.78% | 77.18% | 77.78% | 66.67% | 60.71% | 86.67%
9 8 7 | 50.00% | 5000% | 72.22% | 4444% | 64.29% | 70.00%
9 9 18 | 3333% | 5000% | 72.22% | 44.44% | 5357% | 73.33%
8 3 16 | 33.33% | 50.00% | 72.22% | 44.44% | 50.00% | 70.00%
9 10 | 19 | 50.00% | 50.00% | 72.22% | 44.44% | 64.29% | 76.67%
10 | 10 | 20 | 66.67% | 66.67% | 77.78% | 66.67% | 67.86% | 86.67%
3 7 15 | 50.00% | 50.00% | 7222% | 44.44% | 60.71% | 66.67%
g 8 16 | 0.00% | 50.00% | 5556% | 33.33% | 60.71% | 60.00%
6 9 15 | 83.33% | 94.44% | 88.89% | 94.44% | 82.14% | 93.33%
10 | 10 | 20 | 61.11% | 6L.11% | 72.22% | 5556% | 67.86% | 83.33%
9 9 18 | 77.78% | 77.18% | 77.78% | 100.00% | 85.71% | 83.33%
8 9 17 | 3333% | 350.00% | 72.22% | 44.44% | 50.00% | 73.33%
9 9 18 | 61.11% | 61.11% | 83.33% | 5556% | 64.29% | 80.00%
8 8 6 | 77.78% | 77.78% | 77.78% | 66.67% | 64.29% | 80.00%
9 0 | 19 | 77.78% | 66.67% | 77.78% | 83.33% | 78.57% | 80.00%
9 9 13 | 6L11% | 61.11% | 83.33% | 55.56% | 64.29% | 80.00%
6 9 15 | 50.00% | 5000% | 61.11% | 55.56% | 60.71% | 66.67%
9 9 18 | 77.78% | 77.78% | 77.78% | 66.67% | 75.00% | 83.33%
g 3 16 | 66.67% | 66.67% | 77.78% | 66.67% | 57.14% | 80.00%
3 8 16 | 6L11% | 6L.11% | 72.22% | 55.56% | 60.71% | 76.67%
JBJECT THRESHOLD| 13 3 25 3 1 26
FSTUDENTS| 24 28 2 28 2 28
FTAINM 6% 6% 89% 6% 36% 93%
0 ED LEVEL 1 0 0 0 0 1 0
S0 ED LEVEL 2 T 0 1 3 1 1
SOBTAINED LEVEL 3| 17 18 26 i3 3 26
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PC12 PCl13 PCl14 PC15 PC16 [OTAL Direct attainment through End Semester Exam
14 14 14 14 14 100 CO1 CO2 03 04 05 06

10 10 11 12 11 63 66.67% 61.11% 61.11% 66 67% 61.11% 60.00%
7 8 8 7 9 51 5556% 55.56% 50 00% 38 .89% 50.00% 60.00%
9 10 11 10 11 61 61.11% 61.11% 61.11% 55.56% 61.11% 70.00%
10 10 11 11 12 70 66 67% 61.11% 83 33% 77 78% 66 67% 60.00%
5 3 8 9 10 55 14.44% 55.56% 50.00% 61.11% 66.67% 50.00%
5 8 8 7 8§ 51 44 .44% 55.56% 50.00% 50.00% 55.56% 50.00%
T 8 3 9 10 58 55.56% 55 56% 55.56% 61 11% 55.56% 70.00%
0 0 0 0 0 0 0.00% 0 00% 0.00% 0.00% 0.00% 0.00%
10 10 11 12 11 68 66.67% 61.11% 83.33% 72.22% 61.11% 60.00%
8 8 8 6 9 53 61.11% 5556% 61.11% 33 33% 50.00% 60.00%
3 4 4 0 0 28 27.78% 22.22% 22.22% 22.22% 22.22% 30.00%
7 8 8 9 10 55 55.56% 55.56% 50.00% 50.00% 55.56% 70.00%
3 12 4 2 4 38 27 78% 66.67% 22.22% 33.33% 44 .44% 30.00%
7 8 8 8 11 58 55.56% 55.56% 55.56% 55.56% 61.11% 70.00%
12 10 11 13 10 63 77.78% 61.11% 61 11% 72 22% 55.56% 40.00%
0 0 0 0 0 0 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
10 10 11 12 11 73 66.67% 77.78% 83.33% 83.33% 61.11% 60 00%
9 10 11 12 11 63 61.11% 61.11% 61.11% 66.67% 61.11% 70.00%
9 10 11 12 11 73 61.11% 71.78% 83.33% 83.33% 61.11% 70.00%
3 7 4 2 4 33 27.78% 38.89% 22 22% 33.33% 44 44% 30 00%
9 10 11 12 11 63 61.11% 61 11% 61.11% 66 67% 61.11% 70.00%
12 10 11 13 10 68 77.78% 61 11% 83.33% 77.78% 55.56% 40.00%
10 13 11 13 10 80 72.22% 94 44% 83 33% 88.89% 77.78% 50.00%
10 12 11 13 10 75 66.67% 88.89% 83.33% 88 89% 66.67% 40.00%
10 10 11 13 10 70 66.67% 61.11% 83.33% 88 89% 66.67% 40 00%
9 10 11 13 10 68 61.11% 61.11% 83.33% 83 33% 66 67% 40.00%
8 8 8 7 8 50 61 11% 5556% 50 00% 38 89% 44.44% 50.00%
9 8 8 9 8 56 66 67% 55.56% 55.56% 6111% 44.44% 50.00%

NO OF STUDENTS CROSSED SUBJECT THRESHOLD 10 5 9 13 6 7

TOTAL NO OF STUDENTS 28 28 28 28 28 28

PERCENTAGE OF ATTAINMENT 36% 18% 32% 46% 21% 25%

NO OF STUDENTS OBTAINED LEVEL 1 0 0 0 0 0 0

NO OF STUDENTS OBTAINED LEVEL 2 4 9 3 2 5 6

NO OF STUDENTS OBTAINED LEVEL 3 17 15 15 16 14 7
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cos | cos | co6 | co6 | COo6 L
Q10 | AVG | Qa1 Q.12 | AVG SEs i "
2 25 3 2 2.5 mu.wuo\g 100.00% 83.33% §3.33%
3 25 3 3 3 100.00% " 66.67% £3.33% 83.33% 100.00%
3 25 3 3 3 100.00% 66.67% | 100.00% 83.33% 100.00% |
3 25 3 3 3 100 00% | 66.67% 100.00% | 83.33% | 100.00% |
2 2 2 3 25 8333% 8333% 100.00% 66 67% 83.35%
2 25 2 3 25 | 100.00% '83.33% | 100.00% 8333% §3.33%
2 25 3 3 3 100.00% 8333% | $333% 8333% 100.00%
3 3 3 2 25 100.00% | 66.67% | 100.00% | 66.67% | 100.00% | 83.33%
2 2 3 2 2.5 10000% | 66.67% 100.00% 66.67% 66.67% | 83.33%
3 3 3 2 25 66.67% 100.00% | 100.00% | 66.67% 100.00% 8333%
pl 25 3 1 2 “100.00% | 8333% 8333% | 8333% 83.33% 66.67%
3 3 3 T 2 2333% | 6667% | 100.00% | 83.33% | 100.00% | 66.67% |
3 3 3 2 25 8333% 66.67% 100.00% | 100.00% | 100.00% | 83.33%
3 3 3 3 3 100.00% | 100.00% | 50.00% | 66.67% 100.00% | 100.00%
3 3 3 3 3 %6.67% | 8333% | 83.33% | 83.33% | 100.00% | 100.00%
3 2.5 1 3 2 66.67% 100.00% 66.67% | 50.00% 83.33% 66.67%
2 2.5 2 2 7| 8333% | 83.33% | 50.00% | 8333% | 8333% 66.67% |
2 2 3 2 25 66.67% | 100.00% | 66.67% | 100.00% 66.67% | 8333%
2 25 2 I 13 66.67% 66.67% $333% | 83.33% | 83.33% 50.00%
I 13 3 1 27 | 8333% | 50.00% 8333% | 83.33% 50.00% | 66.67%
1 2 2 3 2.5 66.67% 5000% | 100.00% | 83.33% 66.67% 83.33%
3 3 3 3 3 T8333% | 66.67% 100.00% 8333% | 100.00% | 100.00%
3 3 ) 2 2 66.67% | 83.33% 100.00% |~ 83.33% | 100.00% 66.67%
3 3 2 2 7| 6667% | 100.00% | 66.67% | 83.33% | 100.00% 66.67% |
3 3 3 2 25 | 83.33% 8333% 50.00% | 8333% | 100.00% | 8333%
2 25 3 3 3 TE333% | 8333% | 83.33% | 100.00% | 83.33% 100.00%
2 2 3 2 25 66.67% | 66.67% | 100.00% | 6667% | 66.67% | 83.33%
2 Pl 3 3 3| 8333% | 66.67% | 100.00% | 8333% | 66.67% ~ | T100.00% |
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