; ai Maharashtra State Board Of Technical Education, Mumbai
tl ‘I Teaching And Examination Scheme For Post S.S.C. Diploma Courses
Program Name : Diploma in Electronics & Tele-Communication, Diploma in Electronics, Diploma in Communication Technology, Diploma in

Communication Engineering,Diploma in Electronics Engineering

Program Code : EJJEN/EQ/ET/EX With Effect From Academic Year: 2017 - 18

Duration of Program : 6 Semesters Duration : 16 Weeks

Semester : Fifth . Scheme -1

Lo Examination Scheme
[ . Scheme
1 1 | o .
S. Course Title i(:)l:)rrs: Ea iy ESE T' eoryPA Total ESE Praffzcal Total it
N. viation Code L ! P (L+T+P) | gyam Total |
Duration| Max Min | Max | Min | Max | Min Max | Min Max Min | Max | Min
in Hrs. | Marks [Marks|Marks|Marks| Marks | Marks| Marks |Marks| Marks Marks Marks| Marks|

| | Environmental Studies | EST | 22447 | 3 | - | - | 3 | o0 | 70% | 28 |30* | 00 | 100 | 40 | — | ~ | — | — | = | — | 100

2 | Control Systems and PLC | CSP | 22531 | 4 | - | 2 6 3 70 28 | 30* | 00 | 100 | 40 | 25@ @ 10 25 10 50 | 20 | 150

3 | Embedded Systems ESY | 22532 | 3 |- | 2 5 3 70 28 | 30* | 00 | 100 | 40 | 25# | 10 25 10 50 | 20 | 150

g [ Eobilerand Fhrcless MWC | 22533 | 4 |- | 4 | 8 3 70 | 28 | 30% | 00 | 100 | 40 | 50# | 20 | 50 | 20 | 100 | 40 | 200
| Communication | | | ‘ | : ! | :

Elective (Any One)
5 Industrial Automation AU | 22534 | 3 |- | 2 5 3 70 28 | 30* | 00 | 100 | 40 25@ | 10 25 10 50 20 150
Microwave and RADAR | MAR | 22535 | 3 - 2 | S 3 70 28 | 30* | 00 | 100 | 40 |25@ | 10 25 10 50 20 150
6 | Industrial Training IR [ 22057 | - |- | 6 6 - - - - -- -- - | 75# | 30 75 30 | 150 | 60 | 150
7 | Gapstone Project GpP | 22058 - |- |2 | 2 = oo e o 2 2s@ ] 10 25 | 10 | 50 | 20 | 50
| Planning | _ |

| Total | 17 | - | 18 | 35 - [ 350 | - | 150 ~ [ 500 | - | 225 | - | 225 | -- | 450 | — | 950
| Student Contact Hours Per Week: 35 Hirs. Medium of Instruction: English

Theory and practical periods of 60 minutes each. Total Marks : 950

Abbreviations: ESE- End Semester Exam, PA- Progressive Assessment, L - Lectures, T - Tutorial, P - Practical

@ Internal Assessment, # External Assessment, *# On Line Examination, ~ Computer Based Assessment

* Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to facilitate integration of COs and the remaining 20 marks is the average of 2 tests to be

taken during the semester for the assessment of the cognitive domain LOs required for the attainment of the COs. r"‘-m

~ For the courses having ONLY Practical Examination, the PA marks. Practical Part - with 60% weightage and Micro-Project Part with 40% wei E’él'\«fg'ﬁe . ‘:-f.(*;-

> If Candidate not securing minimum marks for passing in the “PA” part of practical of any course of any semester then the candi ;;e shﬁlﬂéﬁ’eclakgl\ as
“Detained” for that semester. ér = 1{’—"1. \;"'|

‘ > Evalution of Industrial Training and its reports is to done after completion of Industrial Training. Credits of Industrial Training ud'_ﬂlh aljtct the ,ﬁrid{ming
of time table. o | P )
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Capstone Project — Planning Course Code: 22058

Program Name : All Branches of Diploma in Engineering and Technology.

Program Code : CE/CR/CS/CH/CM/CO/IF/CW/DE/EJ/EN/EQ/ET/EX/IE/
MU/EE/EP/EU/IS/IC/AE/FG/ME/PG/PT/DC/TX/TC

Semester : Fifth

Course Title : Capstone Project — Planning

Course Code : 22058

1. RATIONALE

According to the requirement of National Board of Accreditation (NBA), ‘learning to learn’ is
an important Graduate Attribute (GA No.11). It is required to develop this skill in the
students so that they continue to acquire on their own new knowledge and skills from
different ‘on the job experiences’ during their career in industry. An educational 'project’ just
does that and may be defined as 'a purposeful student activity, planned, designed and
performed by a student or group of students to solve/ complete the identified problem/task,
which require students to integrate the various skills acquired over a period to accomplish
higher level cognitive and affective domain outcomes and sometimes the psychomotor
domain outcomes as well'. Projects mainly serve this purpose of developing learning-to-learn
skills with an aim to develop the following attributes in the students:

a) Initiative, confidence and ability to tackle new problems

b) Spirit of enquiry

¢) Creativity and innovativeness

d) Planning and decision making skills

e) Ability to work in a team and to lead a team

f) Ability of self directed learning which is réquired for lifelong learning

g) Persistence (habit of not giving up quickly and trying different solutions in case of

momentary failures, till success is achieved)
h) Resourcefulness
i) Habit of keeping proper records of events and to present a formal comprehensive report
of their work.

2. COMPETENCY
The course should be taught and implemented with the aim to develop the required course
outcomes (COs) so that students will acquire following competency needed by the industry:

e Plan innovative/creative solutions independently and/or collaboratively to
integrate various competencies acquired during the semesters to solve/complete
the identified problems/task/shortcomings faced by industry/user related to the
concerned occupation.

3. COURSE OUTCOMES (COs)
The following could be some of the major course outcomes depending upon the nature of the
projects undertaken. However, in case of some projects few of the following course outcomes
may not be applicable.

a) Write the problem/task specification in existing systems related to the occupation.

b) Select, collect and use required information/knowledge to solve the problem/complete

the task.

¢) Logically choose relevant possible solution(s).

d) Consider the ethical issues related to the project (if there are any).

e) Assess the impact of the project on society (if there is any).

f) Prepare 'project proposals' with action plan and time duration scientifically, beforg-<

beginning of project. el o
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Capstone Project — Planning Course Code: 22058

g) Communicate effectively and confidently as a member and leader of team.

4. TEACHING AND EXAMINATION SCHEME

giahcehr;rzg Examination Scheme
Credit Theory Practical
LT p | o[ ESE | PA [ Tol | ESE | PA | Totl
Hrs. |Max |Min [Max | Min | Max| Min| Max | Min | Max | Min | Max | Min
2| 2 = | =]=]=]~[~-|25@] 10 | 25| 10 | 50 | 20

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit,
ESE - End Semester Examination; PA - Progressive Assessment

5. Capstones Project
One of the dictionary meaning is the ‘crown’ or the stone placed on top of the building
structure like ‘kalash on top of Temples and Mosques® or ‘Cross on top of churches’.
Capstone projects are culminating experiences in which students synthesize the competencies
acquired over whole programme. In some cases they also integrate cross-disciplinary
knowledge. Thus Capstone projects prepare students for entry into a career and can be
described as a ‘rite of passage’ or ‘minimal threshold’ through which participants change their
status from student to graduate. A capstone project therefore should serve as a synthesis —
reflection and integration— to bridge the real-world preparatory experience to real life. Thus
capstone project should have emphasis on integration, experiential learning, and real-world
problem solving and hence these projects are very important for students. To develop the
highly essential industry oriented skills and competencies in the students, the capstone
projects are offered in the last two semesters to serve for following purposes:
a) Integrate the competencies acquired by the students in the previous and current
semesters.
b) Provide opportunities for interdisciplinary work in tackling problems likely to be
faced by them in industry which are exciting and challenging.

6. Capstone Project Planning

Students are supposed to find out a suitable project and prepare a detailed plan in fifth
semester so that it can be executed smoothly in sixth semester. The main characteristic of any
project whether small or big is that it requires simultaneous application of various types of
skills in the different domains of learning. Moreover, project normally do not have a
predefined single solution, in other words for the same problem different students may come
up with different but acceptable solutions. Further, in the process of arriving at a particular
solution, the student must be required to make a number of decisions after scrutiny of the
information s/he has accumulated from experiments, analysis, survey and other sources.

The projects will have a detailed project proposal, which must be executed or
implemented within the time allocated, simultaneously maintaining a logbook periodically
monitored by the teacher. A detailed project report is to be prepared as project progresses,
which has to be submitted after the project is over. For self assessment and reflection students
have to also prepare a portfolio of learning.

During the guidance and supervision of the project work, teachers’ should ensure that
students acquire following learning outcomes (depending upon the nature of the project work
some of these learning outcomes may not be applicable):

a) Show the attitude of enquiry.
b)  Identify the problems in the area related to their programme. :
¢) Identify the information suggesting the cause of the problem and possible solutlum

d)  Assess the feasibility of different solutions and the financial implications. ( Eml ST
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Capstone Project — Planning Course Code: 22058

e) Collect relevant data from different sources (books/internet/market/suppliers/experts
etc. through surveys/interviews).

f)  Prepare required drawings and detailed plan for execution of the work.

g)  Work persistently and participate effectively in group work to achieve the targets.

h)  Work independently for the individual responsibility undertaken.

i)  Ask for help from others including guide, when required.

j)  Prepare portfolio to reflect (chintan-manan) on experiences during project work.

k)  Prepare seminar presentations to present findings/features of the project.

1) Confidently answer the questions asked about the project.
m) Acknowledge the help rendered by others in success of the project.

If students are able to acquire these learning outcomes, then they would be able to
acquire the COs as discussed in section 3.

7/ Scopes of Projects
Scope of the project work should be decided based on following criteria:

a)  Relation to diploma programme curriculum: When students intend to select topics for
the project work they need to choose a project which relates well to their curriculum (It
may be beyond curriculum, but it should relate to it) and requires implementation of
theories already learnt and skills already possessed by them from the previous semesters.

b)  Abilities possessed by the group of students: Projects should be chosen so that it can be
completed mainly using students’ problem solving capabilities and depth of learning. It is
natural that highly motivated students or high achievers may come out with projects
which are more complex and challenging. Teachers should guide students to choose
challenging projects according to the students’ ability.

¢) Resources Available: Students and Guides should keep in mind the availability of
resources while deciding the topic and the scope of the project. Some of the important
resources which need consideration are:

i. Time available
ii. Raw Material/Components required
iii. Manufacturing/Fabrication equipment and tools required
iv. Testing/Measuring equipment and instruments required
v. Access to Journals (Library/Digital)
vi. Expertise for theoretical guidance (available in polytechnic, nearby institutes or
nearby industries)
vii. Expertise and technology required for fabrication (if required)
viii. Software required.

An important aspect to be considered is to decide who will choose a project. The best practice is
that teacher should guide students about the above factors to be considered for choosing the
project and based on these factors students should do the ground work and identify the possible
projects and teachers should work as only facilitator and Guide in final selection of the project
title and its scope.
d) Suggested Type of Capstone Projects
In general, the projects that the students can take up could be of the following types;
i. Feasibility studies.
ii. Design projects
iii. Market surveys about raw material, components or finished products.
1v. Prototype (design, make, test and evaluate).
v. Advanced experimental work requiring the development of existing equipment to
be used and developed. .
vi. Field works: This could include surveys, using equipment, charting: d}tm HHHr )
information from visual observation. : )
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Capstone Project — Planning Course Code: 22058

vii. Comparative Studies: Theoretical study of two systems/mechanisms/ processes in
detail and comparing them on the basis of cost/energy conservation/impact on
environment/technology used etc.

viil. Application of Emerging technology: Theoretical study of some emerging
technology and feasibility of its application in some real life situation in detail.

ix. Fabrication of some equipment/machine etc.

x. Construction of some structure.
xi. Development of software or use of software for solving some broad-based problem.

8. GUIDELINES FOR UNDERTAKING A PROJECT
The selection of thc Capstone Project title must have emphasis to the Elective courses/
Elective Group taken for the study and exam for 5" and 6" semester. The students will then
work on the identified problem/task through a rigorous process of understanding and
analyzing the problem, conducting a literature search, deriving, discussing (monitored by the
guide every fortnight) and designing the Semester V 'Project Proposal’ with the following
sub-titles:

a) Rationale (one page)

b) Introduction

¢) Literature Survey

d) Problem Definition

e) Proposed Methodology of solving Identified problem

f)  In-case some prototype has to be fabricated then its tentative design and procedure for

making it should be part of the proposal.
g) Resources and consumables required.
h)  Action Plan (sequential list of activities with probable dates of completion)

As soon as the ‘Project Proposal’ is approved by the teacher, the student will begin to
maintain a dated ‘Project Logbook’ for the whole semester. This is a sort of a ‘weekly diary’
indicating all the activities conducted by the student every week in the semester to complete
the project. This ‘project logbook’ should be got signed by the teacher at regular intervals for
progressive assessment to match the project proposal. If this is maintained sincerely and
truthfully by the student, it will be very helpful in compiling the ‘Project Report” at the end of
the semester by him/her.

D PORTFOLIO FOR SELF-DIRECTED LEARNING
To ensure that students acquire these outcomes, students should also be guided to prepare a
'Portfolio’, so that they may reflect on their weaknesses/mistakes and learn from them.
Students should also be encouraged to discuss with their guide and record not only
technical problems but also problems related to group work, planning, execution,
leadership in the team eftc., so that students can also identify their weaknesses in affective
domain and take remedial actions to overcome the same. If they wish, the students can also
show their portfolio to their teachers (whom they trust) for obtaining teachers’ comments on
their reflection for pointing out their mistakes so that they can improve their performance.
‘Portfolio’ is the record of the reflection (thinking or chintan-manan) on experiences
to which students undergo during the different stages of the project. In a portfolio, students
record their critical experiences and reflect (think or do chintan-manan) on them in writing.
This process of reflecting on the experiences make them learn from their mistakes and build
on their strengths. To help students in reflection, a Portfolio format with reflective prompts
(simple thought provoking questions) for different stages of the project is given as annexure
B.

G T
R0 f{xfr_.
e .

12.1  Purposes of Portfolio Preparation
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Capstone Project — Planning Course Code: 22058

Reflection by self is important since group work is so complex that it is difficult for teachers
to appreciate the real problems amongst the students. In a portfolio, prompts (simple thought
provoking questions) are given to trigger reflection on different aspects of project work.
Prompts help the students to ask questions from themselves regarding different aspects of the
project work and interpersonal relationships. Process of answering these questions forces
students to think about behavioral problems and possible remedies/solution to deal with those
problems. Portfolio preparation therefore helps in reflection on building the strengths and
elimination of the weaknesses of the students pertaining to following qualities which the
industry also need.

a) Plan properly for execution of given work.

b) Take appropriate decisions.

c) Arrange resources.

d) Work as member and leader of team.

e) Communicate properly.

f) Resolve the conflicts.

g) Manage the time well.

h) Have concern for ethical, societal and environmental issues.

i) Learn-to-learn from experiences.

It may be seen that these qualities are not directly related with the theoretical subject
knowledge and can be developed only through real life experiences. Project work is one such
type of experience where opportunity is available to develop all these qualities.

However, even during project work, emphasis of most of the students and teachers
remains on development of the technical knowledge and skills while development of above
qualities is neglected. Students can develop these qualities if they reflect (do thinking or
Chintan-Manan) on their experiences from the point of view of these qualities and find out
their own weaknesses and strengths. Because if somebody wants to improve his/her abilities
then first step for that person is to have self awareness about his/her weaknesses and
strengths.

Though portfolio preparation requires considerable time, it is essential, if we want to
learn from the experiences and develop these qualities. Writing down reflections helps in
better reflection as it is well known that when a person starts writing something he/she
becomes more cautious about his/her view and evaluate those views before writing. Thus
process of writing improves the quality of reflection or thinking. Moreover, if reflections on
different stages of work are written down, over a period of time a large amount of reflection
can be generated, and if this reflection is looked back, it may help in identifying some pattern
of behaviour in individual which may be improved or rectified latter on as per requirement.

12.2  Guidelines for Portfolio Preparation and assessment
The main purpose of portfolio preparation is learning based on self-assessment and portfolio
is not to be used for assessment in traditional sense.

a) FEach student has to prepare his/her portfolio separately. However, he/she can discuss
with the group members about certain issues on which he/she wants to write in the
portfolio.

b) For fifth semester and sixth semester, there will be only one portfolio but it will have
two separate parts, first part for project planning (having two sections A and B) second
part for project execution. (having two sections C and D)

¢) Whatever is written inside the portfolio is never to be used for assessment, because if
teachers start giving marks based on whatever is written in the portfolio, then students
would hesitate in true self-assessment and would not openly describe theirgomary .

mistakes or shortcomings. P A\
h A e\
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Capstone Project — Planning Course Code: 22058

d) Some marks are allocated for portfolio, these marks are to be given based on how
sincerely portfolio has been prepared and not based on what strengths and weaknesses
of the students are mentioned in the portfolio.

¢) Portfolio has to be returned back to the students after assessing it (assessment is only
to see that whether portfolio is completed properly or not) by teachers. Because
student is the real owner of the portfolio.

f)  Students mainly learn during portfolio preparation, but they can further learn if they
read it after a gap. And hence they are supposed to keep the portfolios with them even
after completion of the diploma because it is record of their own experiences (it is like
diary some people write about their personal experiences), because they can read it
again after some time and can revise their learning (about their own qualities)

Even after completion of Diploma programme, students can continue to prepare portfolio
related to different experiences in their professional and personal life and by refereeing back
to old portfolios after a gap of some years, they can learn that how their personality has
evolved over the years. They can also see a pattern of behaviour in their own personality
which may be source of their weaknesses or strengths and they can take remedial measures
based on this study of their portfolios.
Note
Since some sections of the portfolio are related with interpersonal relationships and student
may find 1t difficult to write these experiences in English. Language should not be the barrier
in reflection and hence students should be allowed to prepare the portfolio in their preferred
language such as Marathi or Hindi if they find it difficult to write in English.

The amount and type of mistakes identified by students would not affect the marks
received by the students. The total 7 Marks allocated for portfolio (4 marks for PA and 3 for
ESE) are only for proper completion of the portfolio.

10.  PROJECT REPORT
At the end of fifth Semester, the student will prepare a Semester V 'Project Report” with the
following sub-titles:
e Certificate (in the Format given in this document as annexure A )
e Acknowledgements
e Abstract (in one paragraph not more than 150 words)
e Content Page
e Chapter-1 Introduction and background of the Industry or User based Problem
e Chapter-2 Literature Survey for Problem Identification and Specification,
» Chapter-3 Proposed Detailed Methodology of solving the identified problem with
action plan
e References and Bibliography
Note: The report should contain relevant diagrams and figures, charts.

11.  ASSESSMENT OF CAPSTONE PROJECT — PLANNING

Like other courses, assessment of Project work also has two components, first is progressive
assessment, while another is end of the term assessment. The mentor faculty will undertake
the progressive assessment to develop the COs in the students. They can give oral informal
feedback about their performance and their interpersonal behaviour while guiding them on
their project work every week. The following characteristics/ qualities informally or formally
should be considered during different phases of the project work which will be assessed thrice
as discussed in sub-section.

(A) Initial Phase 30 C -’r-’-'f_'_;'?fi;..\..

i.  Definition of the Problem / 3
a) Accuracy or specificity (5] =
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Capstone Project — Planning

Course Code: 22058

b) Appropriateness with reference to desired course outcomes.
ii. Methodology of Conduction the Project

a) Appropriateness

b) Flexibility

c) Clarity
iii. General Behaviour

a) Initiative

b) Resourcefulness

¢) Reasoning ability

d) Imagination/creativity

e) Self-reliance

(B) Intermediate Phase

i. Performance of Student
a) Ability to follow correct procedure
b) Manipulative skills
¢) Ability to collect relevant information
d) Ability to observe, record & interpret
e) Ingenuity in the use of material and equipment
f) Target achievement

ii. General Behaviour
a) Persistence
b) Interest
¢) Commitment
d) Confidence
e) Problem solving ability
f) Decision making ability
g) Initiative to act
h) Team spirit.
1) Sharing of material etc.
j) Participation in discussion
k) Completion of individual responsibilities

(C) Final Phase
i. Quality of Product
a) Dimensions
b) Shape
c) Tolerance limits
d) Cost effectiveness
¢) Markctability
f) Modernity
ii. Quality of Report
a) Clarity in presentation and organization
b) Styles and language
¢) Quality of diagrams, drawings and graphs
d) Accuracy of conclusion drawn
e) Citing of cross references
f) Suggestion for further research/project work
iii. Quality of presentation

(e
a) Understanding of concepts, design, methodology, results, implications /{t}, 2.

b) Communication skills
¢) Ability to draw conclusions and generalization

& a5 ” >
f{‘{{ | - |
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12.
15 Marks are allocated for the formal progressive assessment. However, following points
need consideration during the three times of formal progressive assessment of the students at
the end of 4", 12" and 14™ week.

a)

b)

[9%) |

| Institutes/Literature/Internet for Problem Identification and possible solutions

~done in sixth semester

PROGRESSIVE ASSESSMENT (PA) GUIDELINES

Fortnightly monitoring by the mentoring teachers is necessary and marks given
progressively (even the gradual chapter preparation) so that that students will not copy
earlier reports or get things done or reports from the market. The students should not
be awarded marks if they have not done on their own.

For progressive assessment at the end of 14" week, students should be asked to give
the power point presentation before group of teachers and junior students (so that
junior students may also get awareness about the capstone project work they have to
carry out in future).

Although marks for porifolio preparation is to be given at the end of 14™ week,
students should be asked to bring their partly prepared portfolio (relevant sections
prepared) also during their assessment at the end of 4™ week and 12" week.

Marks for portfolio preparation should be based only on proper preparation of
portfolio by writing answers to most of the prompts (self-questions to students) in the
portfolio. These marks should not be based on the mistakes indicated by students in
their working (while answering the prompts) and corrective actions taken by them.

The students would be awarded marks for their efforts (In some cases it may happen
that due to some reasons such as unavailability of some material or component or
some other resources, students may not be able to complete the project, but they have
tried their best, in such cases students would be given appropriate marks if they have
done enough efforts.)

Originality of the report (written in own words) would be given more importance
rather than use of glossy paper or multi-colour printing.

Progressive Assessment (PA) Criteria
Allocation Criteria of the 25 marks are for the Progressive Assessment (PA).

Criteria Mar

First Progressive Assessment at the end of 4" week
Problem Identification/Project Title (Innovation /Utility of the Project for 02
industry/ User/Academia) marks to be also given based on (i) Accuracy or
specificity of the scope and (ii) Appropriateness of the work with reference to
desired course outcomes.

Industrial Survey and Literature Review: marks to be given based on 02
extent/volume and quality of the survey of Industry / Society /

General Behaviour: initiative, resourcefulness, reasoning ability, 00
imagination/creativity, self-reliance to be assessed
Note: Oral feedback on general behaviour may also be given whenever
relevant/ required during day to day guidance and supervision. Only written
feed-back/suggestions
~Second Progressive Assessment at the end of 12" week
Project Proposal: Marks to be given also based on appropriateness, flexibility, | 03
detail and clarity in methods/planning. (In case of working models, detailed

design and planning of fabrication/assembly of the prototype has to be also TR0 OF T

assessed). This proposal should include whole project including work to be -,
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S. Criteria Mar
No. _ ks

5 | Execution of Plan in fifth semester (Since project is to be fully completed in 02
sixth semester, the part of the project which is planned to be completed in fifth
semester is only to be evaluated: marks to be also given based on ability to
collect relevant information, ability to follow correct procedure, manipulative
skills, ability to observe, record & interpret, ingenuity in the use of material and
equipment, target achievement)

In case of working models, quality of workman ship (including accuracy in
dimensions, shape, tolerance limits), appropriateness of raw
materials/components/ technology being used, functioning of the prototype, cost
effectiveness, marketability, modernity etc. has to be also assessed.

6 | Log book (for work done in fifth semester, detailed and regular entry would be | 02
basis of marks)

7 | General Behaviour (persistence, interest, confidence, problem solving ability, | 00
decision making ability, initiative to act, team spirit, sharing of material etc.,
participation in discussions, completion of individual responsibilities,
leadership)
Note: Oral feedback on general behaviour should also be given whenever
relevant/ required during day to day guidance and supervision. Only written
feed-back./suggestions B
Third Progressive Assessment at the end of 14™ week

8 | Portfolio for Self learning and reflection (marks based on amount of 04
reflection and completion of the portfolio for work done in fifth semester) |
9 | Final Report writing including documentation. (marks based on: clarity in 06

presentation and organization; styles and language; quality of diagrams,
drawings and graphs; accuracy of conclusion drawn; citing of cross references;
suggestion for further research/project work) Report has to be prepared for
work done in fifth semester and planning for sixth semester work.

10 | Presentation (presentation skills including communication skills to be assessed | 02
by observing quality of presentations and asking questions during presentation
and viva/voce) Report has to be prepared for work done in fifth semester and

| plan for sixth semester.

11 | Defence (ability to defend the methods/materials used and technical knowledge, | 02
and involvement of individual to be assessed by asking questions during

presentation and viva/voce)

Total 2

13. END-SEMESTER-EXAMINATION (ESE) ASSESSENT GUIDELINES
The remaining 25 marks are for the end-semester-examination (ESE). And marks would be
given according to following criteria. Moreover, the suggested evaluation scheme can be
changed slightly by the external faculty according to nature of problem / project following
University guidelines..
a) For each project, the one or two students from the concerned group of students should
be asked to present the power point presentation before the external and internal (for
about 10 minutes) and then external should ask the questions from each member of the
group separately to ascertain the contribution made by each student.
b) The students would be awarded marks for their efforts (In some cases it may happen
that due to some reasons such as unavailability of some material or componenteato-.
some other resources, students may not be able to complete the project, butjhhi.‘}ﬂ\'{l"\fﬁ' "'!} N

tried their best, in such cases students would be given appropriate’ marks— N2\
commensurate with their efforts.) =l T Z2AA By
Lia RN
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¢) The students would not be awarded marks if they have completed the project by
getting done the work from market or some professionals (taking help and guidance is
different as compared to getting the work or maximum part of the work completed
from others on payment basis).

d) Originality of the report (written in own words, even if there are grammatical and
spelling mistakes) would be given more importance rather than quality of printing and
use of glossy paper (and preparing report by copy pasting from other reports).

Note: It is very common that people are not able to complete the project in time despite best
of their efforts. (Please recall that how many times people are able to complete in time,
personal projects such as building own house or professional projects such as developing the
lab in the institute). So if students have put in enough genuine efforts but could not complete
the project in time then we should consider it sympathetically and they should be given marks
based on their efforts and they should get more marks as compared to students who have got
their projects completed by taking major help from others/market.

13.1 End-Semester-Examination (ESE) Assessment Criteria.
Allocation Criteria of the 25 marks are for the end-semester-examination (ESE)

S. Description | Marks

1 Problem Identification/Project Title (innovation /utility of the project 02
for industry/ user/academia) marks to be also given based on (i) accuracy
or specificity  of the scope and (ii) appropriateness of the work with
reference to desired course outcomes. B
2 Industrial Survey and Literature Review (marks to be given based on 02
extent/volume and quality of the survey of industry / society /
institutes/literature/internet  for problem identification and possible
| solutions)

3 Project Proposal: Marks to be given also based on appropriateness, 02
flexibility, detail and clarity in methods/planning. (In case of working
models, detailed design and planning of fabrication/assembly of the
prototype has to be also assessed). This proposal should include whole
project including work to be done in sixth semester.

4 Execution of Plan in fifth semester (Since project is to be fully 02
completed in sixth semester, the part of the project which is planned to be
completed in fifth semester is only to be evaluated: marks to be also given
based on ability to collect relevant information, ability to follow correct
procedure, manipulative skills, ability to observe, record & interpret,
ingenuity in the use of material and equipment, target achievement)

In case of working models, quality of workman ship (including accuracy
in dimensions, shape, tolerance limits), appropriateness of raw
materials/components/ technology being used, functioning of the
prototype, cost effectiveness, marketability, modernity etc. has to be also
assessed.
5 Log book (for work during fifth semester, marks to be given based on 03
detailed and regular entry o
6 Portfolio for Self learning and reflection (for work during fifth 03
semester) Marks based on amount of reflection and completion of i
portfolio. -

7 Project Report including Documentation (for work duringpT fifth | /=04
semester and planning for sixth semester) (marks based on: clarity in

MSBTE — Final Copy Dt. 25.04.2019 Page 10 of 16 (s Sl
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No.

Description Marks

presentation and organ_izatio_n; st_yles and language; quality of diagrams,
drawings and graphs; accuracy of conclusion drawn; citing of cross
references; suggestion for further research/project work)

Presentation (presentation skills including communication skills to be 03
assessed by observing the quality of presentations and asking questions
during presentation and viva/voce) Presentation should be based on work
done in fifth semester and planning for sixth semester.

Defence (ability to defend the methods/materials used and technical 04
knowledge, and involvement of individual to be assessed by asking

questions during presentation and viva/voce)

14.

MSBTE - Final Copy Dt. 25.04.2019 Page 11 of 16

b)

f)

g)

Total 25

SPECIAL TEACHING STRETAGIES (If any)

Teacher’s should not spoon feed the students and let them try on their own at different
stages of the project work and even first let them strive hard and only when efforts of
students have failed, then teacher should guide them. Guidance should be in initially
in the form of clues or hints rather than complete explanation, detailed explanation
should be given only when students are not able to work based on clues/hints. The role
of teacher should be limited to guide and facilitator

Teachers should guide students in selecting a topic which is relevant and challenging
(but within capacity) for students according to their abilities.

Teachers should ensure that students prepare the project plan in as much detail as
possible, since this way only they would learn the importance of planning and how to
do the detail planning. Teachers should allow students to proceed ahead only when
they have detailed plan with them.

Teachers should motivate students to maintain log book and prepare portfolio. They
should explain benefits of these activities to students and also train them in these
activities, because most of them may be doing this first time.

Teachers should also encourage students to openly discuss their weaknesses and
shortcomings in portfolio and teachers should develop confidence in students that
admitting mistakes and weaknesses helps in improving them and their marks would
not be affected by revealing their mistakes. Marks related to portfolio are awarded
based only on the sincerity with which it is prepared and not based on strengths and
weaknesses of students.

Teachers should continuously discuss with students about working of group and
progress in the project and from this discussion should identify their personal qualities
(both strengths and weaknesses) and suggest to them ways for improving those
qualities.

Internal as well as external examiners should reward students for original work and
efforts of students even if they are not fully successful or not able to complete the
project in comparison to those students who have taken paid help from others to
complete their project.
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Annexure A

CERTIFICATE

FIom .o College having Enrolment No: ..................
has completed Report on the Problem Definition/ Semester V Project Report/ Final Project
Report NAVING tIL1E c..coiviiiiiiie e et ee et

individually/ in a group consisting of....................... persons under the guidance of the Faculty
Guide.

The mentor from the industry for the project

NaME: ooiiiiiicieeeece e,

Telephone:........... e

Annexure B
Portfolio for Self Directed Learning for Major Project Work

A T BT T U 11

Title of the Project:........ccccoeveeernnnniirnersencrsasenes
Name and Designation of Project Guide:............ccoeeevereevecnreveseresssnsnees

Name of Polytechnic: ... .coeeeeeeicecieeeceeecececnes e ssssesesesasnes

Part A: Selecting the Project and Team (Answers to the following questions to be
included in 'Portfolio' as Reflection related to formation of group and finalization of
project topic).
Note: This section has to be prepared just after the finalization of the Project topic and
Jormation of the Project Team .
How many alternatives we thought before finalizing the project topic?
Did we consider all the technical fields related to branch of our diploma programme?
Why we found present project topic as most appropriate?
Whether all the group members agreed on the present project topic? If not? What were
the reasons of their disagreements?
5. Whether the procedure followed in assessing alternatives and finalizing the project topic
was correct? If not, discuss the reasons.
6. What were the limitations in other alternatives of project topic? 5t TEG 7
How we formed our team? e A"’@;
8. Whether we faced any problem in forming the team? If yes, then what was th-_ pmhlun'a “-(‘)
and how was it resolved? ] \l

MSBTE - Final Copy Dt. 25.04.2019 Page 12 of 16 i '
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9
10.
11,
12.
13.

14.

Am I the leader of our project team? If yes, then why was I chosen? If not, why I could
not become the project team leader?

Do I feel that present team leader is the best choice available in the group? If yes, then
why? If not, then why?

According to me who should be the leader of the team and why?

Can we achieve the targets set in the project work within the time and cost limits?

What are my significant good/ bad sharable experiences while working with my team
which provoked me to think? What I learned from these experiences?

Any other reflection which I would like to write about formation of team and
finalization of project title, if any?

Part B: Reflection related to project planning (Answers to the following questions to be

included in 'Portfolio' as reflection on planning)

Note: This section has to be prepared just after the finalization of the 'Project Proposal'.

l.
7
£

10.

11.

MSBTE — Final Copy Dt. 25.04.2019 Page 13 of 16

Which activities are having maximum risk and uncertainty in our project plan?

What are most important activities in our project plan?

Is work distribution is equal for all project group members? If not? What are the
reasons? How we can improve work distribution?

Is it possible to complete the project in given time? If not what are the reasons for it?
How can we ensure that project is completed within time.

What extra precaution and care should be taken in executing the activities of high risk
and uncertainty? If possible, how such risks and uncertainties can be reduced?

Can we reduce the total cost associated with the project? If yes, then describe the ways?
For which activities of our project plan, arrangement of resources is not easy and
convenient?

Did we make enough provisions of extra time/expenditure etc. to carry out such
activities?

Did we make enough provisions for time delays in our project activity? In which
activities there are more chances of delay?

In our project schedule, which are the days of more expenditure? What provisions we
have made for availability and management of cash?

Any other reflection which I would like to write about project planning?
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Teacher Evaluation Sheet (ESE)
for
Capstone Project Planning

Name of StUdEnt: .............. osussmsimssssms i v i AT S S s e d ssvi v e abiaine
Name of Programme. .. .ociieeeiriririiniieeinensieseieeisieeiesseernananaearnnns SeMESIEr: tviiiiiiiiiniirin i
Course Title and Code:...... ... cuvmiassmssmsmmemsis s e iass e S i iisss s
Title of the CapsStone ProJect: ... .......oouuiie it et ee et e e oot se s

A. POs addressed by the Capstone Projeet (Mcention only those predominant POs)

C. OTHER LEARNING OUTCOMES ACHIEVED THROUGH THIS PROJECT

a) Unit Outcomes (Cognitive Domain)
i.
ii.
iii.

b) Practical Outcomes (in Psychomotor Domain)

C) Affective Domain Outcomes
i
ii.
iv,

D. SUGGESTED RUBRIC FOR ASSESSMENT OF CAPSTONE PROJECT

(please tick below the appropriate rating i.e. poor, average etc., for each characteristic to be assessed and give
marks in the respective cell according to performance of student)

S. Characteris Poor Average Good Excellent Max. | l_q-i?ﬂ.‘!ﬁ!f_‘r‘gx
No. | tic to be Marksfobtaim |- SN
assessed /] ed. N\
- P

First Prdgressive Assessment (at the end of 4'Tweek)

MSBTE - Final Copy Dt. 25.04.2019 Page 14 of 16
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S. Characteris Poor Average Good Excellent Max. marks
No. | tic to be Marks | obtain
assessed B ed
1 Problem/Ta | Relate to i. Related to i. Take care of |i. Take care of 02
sk very few POs some POs at-least Three more than
Identificatio | Scope of ii. Scope of POs three POs
L Problem not Problem/Tas |ii. Scope of ii. Scope of
(Project clear at all k vague Problem/task problem/task
Title) not very very clear
specific
2 Literature | Not more than | At-least 10 At —least 15 About 20 02
Survey ten sources relevant relevant sources, | relevant sources,
/Industrial (primary and sources, at most latest most latest
Survey secondary), least 5 latest
very old
reference

Second Progressive Assessment (at the end of 12" week)

3 Project Methods are Appropriate Appropriate and | Appropriate and | 02
proposal not plan but not in | detailed plan detailed plan

appropriate, much detail. with Plan B for | with Plan B for
All steps not Plan B for critical activities | critical activities
mentioned, critical mentioned, but mentioned,
Design of activities not clarity is not clarity in
prototype not | mentioned. there in methods with
started (if Time line is methods, time time line,
applicable). not developed. | line is given but | Detailed design

Design of not appropriate. | of prototype (if

Prototype is Design of applicable)

not complete. prototype is not

(ifapplicable) | detailed (if
applicable)

4 Execution 02

of Plan in

fifth

semester

(please

write by

hand about

students

performanc

ein

appropriate

column)

5 Log Book Entries for Entries for Entries were Entries were 03

most weeks some weeks made every made every
are missing. are missing, week but are not | week in detail,
There is no details are not | in detail. Signed | signed and
proper appropriate, and approved by | approved by
sequence and not signed guide every guide every
details are not | regularly by week week
correct. the guide.

Third l)r__ogrgssive Assessment at the end of 14" week

6 Portfolio Answer to Answer to Answer to most | Answer to =Tein
Preparation only few of only about of the ‘questions | nearly all the .-',-.'} ya oy
the ‘questions | 50% ofthe from self’ ‘questions from JAS D p
from self’ ‘questions (prompts) self” (prompts) f,'{ I-'J S )
(prompts) from self® written. Some written in detail l'_‘ = 3\ | |\ &
S - R A A
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Any Other Comment:

S. Characteris Poor Average
No. | tic to be
_assessed
written. (prompts)
Answers are written.
not in much Answers are
detail not in much
detail
7 Final Very short, Detailed,
Report poor quality correct and
Preparation | sketches, clear
Details about | description of
methods, methods,
material, materials,
precaution and | precautions
conclusions and
omitted, some
details are
wrong
Nearly
sufficient and
correct details
about
methods,
material,
precautions
and
conclusion,
but clarity is
not there in
presentation,
not enough
graphic
description.
8 Presentatio | Major Includes major
n information is | information
not included, but not well
information is | organized and
not well not presented
organized . well
9 Defense Could not Replied to
reply to considerable
considerable number of
number of questions but
question. not very
| properly

Good Excellent Max. marks
Marks | obtain

answers are not
in much detail
Conclusions. Very detailed, 04
Sufficient correct, clear
Graphic description of
Description. methods,

materials,

precautions and

conclusions.

Enough tables,

charts and

sketches
Includes major Well organized, | 03
information and | includes major
well organized information
but not ,well presented
presented well
Replied properly | Replied to most | 04
to considerable of the questions
number of properly
question.

Total marks | 25

IS
-:l“‘fr e ﬂ%
\&\
O\ V2

Name and designation of the Faculty
Member.............
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Environmental Studies Course Code: 22447

Program Name : Diploma in Civil Engineering/ Computer Engineering /
Information Technology /Automobile Engineering/ Fashion &
Clothing Technology / Electrical Engineering Group / Electronics

Engineering Group

Program Code : CE/CR/CS/CO/CM/CW/TF/AE/DC/EE/EP/EU/DE/EJ/ET/EN/
EX/EQ/IE/IS/IC

Semester : Fifth

Course Title : Environmental Studies

Course Code : 22447

1. RATIONALE

The world today is facing the biggest challenge of survival. Degradation of ecosystem,
depletion of natural resources, increasing levels of pollution pose major threat to the survival
of mankind. The need of the hour, therefore, is to concentrate on the area of environmental
aspects, which shall provide an insight into various environment related issues. Environmental
studies are an interdisciplinary academic field that integrates physical, chemical and
biological sciences, with the study of the environment. It provides an integrated, quantitative,
and interdisciplinary approach to the study of environmental system & gives an insight into
solutions of environmental problems.

725 COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

¢ Diagnose and manage environment related issues

3. COURSE OUTCOMES (COs)
The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

a. Develop Public awareness about environment

b. Select alternative energy resources for Engineering Practice

c. Conserve Ecosystem and Biodiversity

d. Apply techniques to reduce Environmental Pollution

e. Manage social issues and Environmental Ethics as lifelong learning

4. TEACHING AND EXAMINATION SCHEME

fleaehige Examination Scheme
Scheme _ 5
Crf’fjit Theory Practical
LiT| e M paper [ _ESE PA__ | Total ESE PA Total
Hrs. Max |Min | Max | Min | Max | Min| Max | Min | Max | Min | Max | Min
31 = - 3 9(.) 70*# | 28 | 30% | 00 100 | 40 - - - -
- Min - . |

(#) Online Theory Examination.

MSBTE — Final Copy Dt. 29.03.2019 Page 1 of 8



Environmental Studies Course Code: 22447

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment to
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be taken

during the semester for the assessment of the cognitive domain UOs required for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice; P - Practical; C — Credit
ESE - End Semester Examination; PA - Progressive Assessment

S. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics)
This course map illustrates an overview of the flow and linkages of the topics at various levels
of outcomes (details in subsequent sections) to be attained by the student by the end of the

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.

—

—
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Figure 1 - Course Map

6. SUGGESTED EXERCISES
The practicals in this section are PrOs (i.e. sub-components
assessed in the student for the attainment of the competency:

NS(') Practical Outcomes (PrOs)
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.. | Approx.
ot Practical Outcomes (PrOs) Unit Hrs.
No. No. .
B Required
1 B NIL -
B Total
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical need to be
performed, out of which, the practicals marked as *’ are compulsory, so that the student
reaches the ‘Precision Level’ of Dave'’s ‘Psychomotor Domain Taxonomy’ as generally
required by the industry.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according to a suggested sample given below:

S.No. Performance Indicators Weightage in % —

1 NIL

Total

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:
a. Follow safety practices.
Practice good housekeeping.
Practice energy conservation.
Demonstrate working as a leader/a team member.
Maintain tools and equipment.
Follow ethical Practices.

N

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘ Affective Domain Taxonomy’ should gradually increase as planned
below:

e “Valuing Level’ in 1% year

e ‘Organising Level’ in 2" year

e ‘Characterising Level’ in 3" year.

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED

S. : . - PrO.
No. Equipment Name with Broad Sp_ec1ﬁcat10ns No. ‘

1 NIL = ‘

8. UNDERPINNING THEORY COMPONENTS TR
The followmg toplcs are to be taUOht and assessed in order to develop the sam a{; j l(‘ q‘mvt’:n )
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functions of water treatment

Unit Unit Outcomes (UOs) Topics and Sub-topics
| (in cognitive domain) B
Unit — I la. Discuss  the scope  of | 1.1 Definitions, need of environmental
Environme Environment. studies.
nt 1b. Describe various types of | 1.2 Segments of environment-
environment Atmosphere, Hydrosphere
lc. Describe the importance of Lithosphere, Biosphere.
environment studies. 1.3 Environmental Issues - Green house
1d. Discuss about the need of effects, Climate change, Global
public awareness about warming, Acid rain Ozone layer
environment. depletion, Nuclear accidents.
le. Describe various | 1.4 Concept of 4R (Reduce, Reuse,
environmental issues. Recycle and Recover),
1.5 Public awareness about environment.
Unit— 11 2a.List various natural resources. | 2.1 Natural Resources - Forest Resources,
Energy 2b. Describe Renewable, Water Resources, Energy Resources,
Resources Nonrenewable and Cyclic Land resources, Mineral resources.
resources. 2.2 Renewable, = Non-renewable and
2c.State the causes and effects of Cyclic Resources.
depletion of resources. 2.3 Causes and effects of depletion of
2d. State advantages and resources.
disadvantages of forms of | 2.4 Energy forms (Conventional and non-
energy. conventional).
2e.Select appropriate solutions of | 2.5 Present global energy use and future
efficient use of energy. demands.
2f. State the impacts of overuse of | 2.6 Energy conservation.
natural resources. 2.7 Over use of natural resources and its
B impacts on environment.
Unit- 111 3a. State the aspects and division | 3.1 Ecosystem - Definition , Aspects of
Ecosystem of ecosystem. ecosystem, Division of ecosystem,
and 3b. State the general General characteristics of ecosystem,
Biodiversit characteristics and function of Functions of ecosystem.
y ecosystem. 3.2 Biodiversity - Definitions, Levels,
3c. List levels of biodiversity. Value and loss of hiodiversity.
3d. Enlist the endangered species. | 3.3 Biodiversity assessment initiatives in
3e. Describe value of India.
biodiversity. 3.4 Threats and Hotspots of biodiversity.
3f. Suggest methods for | 3.5 Conservations of biodiversity -
biodiversity conservation. objects, various laws.
Unit— 1V 4a. Define pollution. 4.1 Definition of pollution, types- Natural
Environme | 4b. State the sources of pollution. & Artificial (Man- made).
ntal 4c. State the effects of land | 4.2 Soil / Land Pollution — Causes and
Pollution pollution on environment and effects on environment and lives ,
lives. preventive measures.
4d. State various units and their | 4.3 Water Pollution - Sources of water

(surface and sub surface), sources of

plant. water pollution, gHETs;;~ on
4e. State the needs of water environment and AWes. preventive
. Ly ) -t
conservation. ‘measures,  BIS ‘:;f water < quality
it r— —._
3\ | |
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Unit Unit Outcomes (UOs) Topics and Sub-topics
| (in cognitive domain) )
4f. State the impacts of sewage. standards, flow diagram of water
4g. State various units and their treatment plant, Water conservation.
functions of sewage treatment | 4.4 Wastewater - Generation(domestic
plant. and industrial), Impacts, flow diagram
4h. State sources and effects of air of sewage treatment plant, CPCB
pollution. norms of sewage discharge.
41, Describe various methods to | 4.5 Air pollution - Causes, effects,
prevent air pollution. prevention, Ambient air quality
4j. State sources and effects of standards.
noise pollution. 4.6 Noise pollution - Sources, effects,
4k. Describe preventive measures prevention, noise levels at various
for noise pollution. zones of the city.
4]. State characteristics of solid | 4.7 Municipal Solid Waste, Bio-medical
waste. waste and E-waste - Sources,
4m. State the impacts of solid generation, characteristics, effects,
waste. and methods to manage.
4n. Describe incineration, RDF
and sanitary landfilling.
4o0. State the standards
limiting/controlling values of
various types of pollution.
Unit-V S5a. Elaborate article (48-A) and | 5.1 Article (48-A) and (51-A (g)) of
Social (51-A (g) Indian Constitution regarding
Issues and | 5b. Enlist  various acts on environment, Environmental
Environm environment and its protection and prevention acts,
ental provisions. CPCB and MPCB norms and
Education | 5c. State the roles and responsibilities, The role of NGOs.
responsibilities of CPCB. 5.2 Concept of sustainable development,
5d. Define sustainable EIA and environmental morality.
development, and EIA. 5.3 Management Measures - Rain Water

5e. Describe rain water harvesting
and groundwater recharge.

5f. Differentiate between formal
and non formal education.

54

harvesting, Ground water recharge,
Green Belt Development, Use of
Renewable energy, water shed
management, interlinking of rivers.
Role of information technology in
environment and human health.

Note: To attain the COs and competency, above listed UOs need to be undertaken to achieve
the ‘Application Level’ and above of Bloom’s ‘Cognitive Domain Taxonomy'

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title Teaching Distribution of Theory Marks
No. Hours R U —Fgtal
| - Level Level | FESPAVEarks )
[ | Environment 06 4 6 o A0
[ 11 | Energy Resources 10 4 _ 8 =16
| |
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Unit Unit Title Teaching Distribution of Theory Marks
No. Hours R U A Total
i Level | Level | Level | Marks
Il | Ecosystem and Biodiversity 08 4 4 4 12
IV | Environmental Pollution 16 8 8 4 20
V | Social Issues and
Environmental Education 08 4 t & 2
. Total | 48 24 30 16 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonom y)

Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect (o attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and 4) in the question paper may
vary from above table.

10.

a.

b.
C.
d.

11.

a.

b.

0

12.

group-based. However, in the fifth and sixth semesters, it should be preferably by

SUGGESTED STUDENT ACTIVITIES
Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:
Plant and adopt a tree in your nearby locality/Polytechnic campus and prepare report

about its growth and survival after six months with photos.

Organize seminar on air pollutants of relevant MIDC area/vehicle
Organize poster exhibition about global warming and ozone depletion.

Visit a nearest water purification/effluent treatment plant.

SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These are sample strategies, which the teacher can use to accelerate the attainment of the
various outcomes in this course:
Massive open online courses (MOOCs) may be used to teach various topics/sub

topics.

‘L’ in item No. 4 does not mean only the traditional lecture method, but different types
of teaching methods and media that are to be employed to develop the outcomes.

About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation

guideline for details).

With respect to item No.10, teachers need to ensure to create opportunities and
provisions for co-curricular activities.

Guide student(s) in undertaking micro-projects.

Use proper equivalent analogy to explain different concepts.

Use Flash/Animations to explain various topics.

SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are

dadividaally

undertaken to build up the skill and confidence in every student to become py !ﬂ’él n solver 6 _
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that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-

based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of UOs and ADOs. Each student will have to maintain
dated work diary consisting of individual contribution in the project work and give a seminar
presentation of it before submission. The total duration of the micro-project should not be less
than 16 (sixteen) student engagement hours during the course. The student ought to submit
micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects are given here. Similar micro-projects could be

added by the concerned faculty:

a. Prepare a report on visit to PUC Center.
b. Visit a near by RO plant and prepare detail technical report.
¢. Prepare report on Household water filtration unit
d. Prepare a list of polluted natural resources which are responsible for pollution and
collect information on how to manage them .
e. Collection of Data from Hospital: Collect everyday information on percentage of
solid hazardous and toxic waste for two month
f.  Visit of Municipal Effluent Treatment Plant: Visit effluent treatment plant and
prepare report on waste management.
g. Visit of Water Treatment Plant: Visit water treatment plant and prepare report on
various units of water treatment and its management.
h. Preparation of report: Prepare the chart of solid waste management showing effects on
environment.
i. And any other relevant topic related to course
13.  SUGGESTED LEARNING RESOURCES
1\?(') Title of Book Author Publication
1 | Basic Environmental | Michael Allaby Routledge Publication, 2" Edition,
Sciences 2000, ISBN: 0-415-21176-X
2 | Environmental Science Y. K. Singh New Age International Publishers,
2006, ISBN: 81-224-2330-2
3 | Environmental Studies Erach Bharucha University Grants Commission, New
Delhi
4 | Environmental Studies Rajagopalan Third Edition, Oxford University
Press, USA, ISBN: 9780199459759,
0199459754
5 | A text book of Arvind Kumar APH Publishing New Delhi
Environmental Science
6 | A text book of | Shashi Chawla Tata Mc Graw-Hill New Delhi
Environmental Studies
14. SOFTWARE/LEARNING WEBSITES
a.  WWWw.eco-prayer.org P
b.  www.teriin.org \
c.  www.cpch.nic.in

MSBTE — Final Copy Dt. 29.03.2019 Page 7 of 8 & oS
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www.indiaenvironmentportal.org.in
www.whatis.techtarget.com
www.sustainabledevelopment.un.org
www.conserve-energy-future.com

© o o
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Control Systems and PLC Course Code: 22531

Program Name : Electronics Engineering Programme Group
Program Code : DE/EJJET/EN/EX/EQ

Semester : Fifth

Course Title : Control Systems and PLC

Course Code : 22531

1. RATIONALE |

A control system is a discipline that applies automatic control theory to design systems in
such a way as to achieve a desired control of operation of the system. Control engineering
has an essential role in a wide range of control systems. It seeks to understand physical
systems, using mathematical modeling, in terms of inputs, outputs and various components
with different behaviors. This course will facilitate students to use the different control
systems used in various range of applications from simple home heating controller using a
thermostat to a large Industrial control systems which are used for controlling processes or
machines. The course introduces Control system and PLLC which is adapted for the control of
manufacturing processes.

e COMPETENCY
The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

e Maintain electronic automated systems in process and manufacturing industries.

3. COURSE OUTCOMES (COs)

The theory, practical experiences and relevant soft skills associated with this course are to be
taught and implemented, so that the student demonstrates the following industry oriented
COs associated with the above mentioned competency:

Identify different types of control systems.

Determine the stability of the control system.

Test the performance of various types of controllers.

Maintain various components of PLC based process control system.

Maintain PLC based process control systems.

o0 o

4. TEACHING AND EXAMINATION SCHEME

Tsecahc::;neg Examination Scheme |
Credit Theory Practical
Llr| e (e | ESE | PA Total |  ESE PA Total
Hrs. [Max |Min | Max |Min| Max | Min| Max Min | Max | Min | Max ] Min
4 | - 2 6 3 70 | 28 | 30* {00 | 100 | 40 | 25@ 10 | 25 10 50 | 20

(*): Under the theory PA, Out of 30 marks, 10 marks are for micro-project assessment (0
Jacilitate integration of COs and the remaining 20 marks is the average of 2 tests to be luken
during the semester for the assessment of the cognitive domain UOs required for the
attainment of the COs.

Legends: L-Lecture; T — Tutorial/Teacher Guided Theory Practice, P - Practtcal (j ”?rc;,(\if-ﬁ
ESE - End Semester Examination, PA - Progressive Assessment /oD : ?E".\\

P "
{li; " . \’

 ar / Y \.""

5. COURSE MAP (with sample COs, PrOs, UOs, ADOs and topics) ;r._' i T 1.¥_',

1 i

This course map illustrates an overview of the flow and linkages of the toplcskal vir lmm hev;lx /3

. .\,_-. |
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of outcomes (details in subsequent sections) to be attained by the student by the end of the

course, in all domains of learning in terms of the industry/employer identified competency
depicted at the centre of this map.
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Figure 1 - Course Map

6. SUGGESTED PRACTICALS/ EXERCISES

The practicals in this section are PrOs (i.e. sub-components of the COs) to be developed and
assessed in the student for the attainment of the competency:

- . Approx.
l\?(; Practical Outcomes (PrOs) Unit Hrs.

B Required |
Use p_otentio_meter as error detector. ] 02% |
| Determine error of angular position of DC servo system. Lo 02
‘Test the Step response of R-C (first order) circuit. I 02*
Test the Step response of R-L-C (second order) circuit. 11 02

Test the functionality of temperature control with on-off controller. | 1II 02*

Use PI controller to control tenlpcrﬂl.m'\; of the given process. | m 02
Use PD controller to control temperature of the given process.

'_ Use PID controller to control temperature of the given process.
Identify and test different parts of PLC .

| Develop ladder diagram to test the functionality of the logic gates.
| Develop ladder diagram to test Demorgan’s theorem.

|5\o‘oo'\10\m.z>ur\)._‘i

—_—
—_
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. Approx.
5. Practical Outcomes (PrOs) Unit ]I)frs.
No. No. .
" | Required
12 | Develop the ladder diagram for Adder and Subtractor by using v 02
PLC.
13 | Develop ladder diagram for ON and OFF control of lamp using v 02
| timer and counter.
14 | Develop ladder diagram for traffic light Control system. \Y4 02
15 | Develop ladder diagram for stepper motor control. vV | 02
16 | Develop ladder diagram for temperature controller. \4 02*
Total 32
Note

i. A suggestive list of PrOs is given in the above table. More such PrOs can be added to
attain the COs and competency. A judicial mix of minimum 12 or more practical need to be
performed, out of which, the practicals marked as *’ are compulsory, so that the student
reaches the ‘Precision Level’ of Dave’s ‘Psychomotor Domain Taxonomy’ as generally
required by the industry.

ii. The ‘Process’ and ‘Product’ related skills associated with each PrO is to be assessed
according to a suggested sample given below:

S.No. Performance Indicators | Weightage in %
a. Preparation of experimental set up 20
b. ~Setting and operation 20
c. Safety measures 10
1d. Observations and Recording 10
e. Interpretation of result and Conclusion 20
f. Answer to sample questions B - " 10
g. | Submission of report in time 10
Total - 100

The above PrOs also comprise of the following social skills/attitudes which are Affective
Domain Outcomes (ADOs) that are best developed through the laboratory/field based
experiences:
a. Follow safety practices.
Practice good housekeeping.
Practice energy conservation.
Work as a leader/a team member.
Follow ethical Practices.

o a0 o

The ADOs are not specific to any one PrO, but are embedded in many PrOs. Hence, the
acquisition of the ADOs takes place gradually in the student when s/he undertakes a series of
practical experiences over a period of time. Moreover, the level of achievement of the ADOs
according to Krathwohl’s ‘Affective Domain Taxonomy’ should gradually increase as planned
below:

e “Valuing Level’ in 1% year

e ‘Organising Level’ in 2" year j—

e ‘Characterising Level’ in 3™ year. o-

7. MAJOR EQUIPMENT/ INSTRUMENTS REQUIRED
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The major equipment with broad specification mentioned here will usher in uniformity in
conduct of experiments, as well as aid to procure equipment by authorities concerned.

1\?(;. Equipment Name with Broad Specifications FROE.
1 | Cathode ray oscﬂloscope Dual trace 50Mhz B 03,04
2 | Multimeter 3 1/2: AC/DC,0-200V 1 01,02,06t008 |
3 | DC position trainer kit |02 |
4 | Potentiometer trainer kit 01 |
5 | RC kit - 03
6 | RLCkit | 04 ]
7 | ON-OFF controller kit |05
8 | PID controller trainer kit - | 06 to 08
9 | PLC trainer kit (20 digital 1/0 points and 2 analog 1/0 channels) | 09 to 16
10 | Desktop PC B 10to 16
11 | Simulation Software: Picosoft,Scilab, Matlab, Prosim, PSpice, 01to 16
LabVIEW, Electronics Workbench, Win pro ladder B - ]
8. UNDERPINNING THEORY COMPONENTS

The following topics are to be taught and assessed in order to develop the sample UOs given
below for achieving the COs to attain the identified competency. More UOs could be added.

Unit Unit Outcomes (UOs) ! Topics and Sub-topics |
(in cognitive domain)
Unit— 1 la. Explain with sketches [1.1 Control system: Basics of control system
Basics of the working of the given block diagram and practical examples
control type of control systems. [1.2 Classification of control systems:
| system 1b. Compare the given Open loop and closed loop systems- block
control systems based diagram, practical example and comparison,
on the given parameters. Linear and non -linear systems, Time varying
lc. Derive transfer and Time In-varying systems- practical
function of the given example and comparison
electrical circuits. servo system -
1d. Use block diagram 1.3 Transfer function: Close loop and open loop
reduction rules to system
determine optimize RC., LC and RLC circuits-Differential
transfer function of the equations and transfer functions and analysis
given system. using Laplace transform
1.4 Block diagram reduction technique: Need,
| - _ reduction rules, -
Unit—11 2a. Compare the parameter [2.1 Time Response: Transient and steady state
Time of given standard test response.
| domain inputs. 2.2 Standard test inputs: Step, ramp, parabolic,
| stability 2b. Identify  poles, =zeros, impulse and their corresponding Laplace
analysis type and order for the transform
given transfer function. 2.3 Analysis of first and second order control
2¢. Sketch pole zero plot fo system:
the  given  trans(er] 1. Poles and zeros - S-plane representabiofecii |
function. Order of system (0, 1, 2)- standgrthsqii: |Imm b
2d. Determine output of the examples and numcncal ploblmf N7
given order system [oif ii. First order system-Analysis/:fOr ‘it sicp
the step input. input, concept of time constant {c LN {3
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Unit Unit Outcomes (UOs) Topics and Sub-topics
5 (in cognitive domain) B
2e. Calculate time response| iii.Second order system- Analysis for unit step
specifications of the input (no derivation), concept, definition and
given transfer function. effect of damping
2f. Calculate error constants iv. Time response specifications (no derivations)
of the given type of - Tp, Ts, Tr, Td, Mp, Ess, numerical problems
control system. 2.4 Steady state analysis: Type 0, 1, 2 systems-
2g. Determine stability of steady state error and error constants,
the given control system numerical problems
using Routh’s stability2.5 Stability: Concept of stability, root locations
criteria. in S-plane and analysis- stable system,
unstable system, critically stable systems,
conditionally stable system, relative stability
2.6 Routh’s stability criterion: Steps and
procedures to find stability by Routh’s stability
criteria, B -
Unit —I11 3a. Explain with sketch the (3.1 Process Control System: Block diagram,
Process given process control functions of each block
controllers system. 3.2 Control actions:
3b. Describe with sketch the| 1 Discontinuous mode- ON-OFF controllers-
given control action. equation, neutral zone
3c. Compare different | ii  Continuous modes: Proportional
electronic controllers on Controller - offset, proportional band.
the basis of the given Proportional, Integral and Derivative
parameters. controllers -o/p equation, response,
3d. Sketch the response of characteristics,
the given controller with3.3 Composite controllers: PI, PD, PID
respect to error. controllers- o/p equation,response
Unit-1V 4a. Explain with sketch PLC4.1 PLC-Block diagram, classification, (fixed and
Fundamen based automation modular PLCs), need and benefits of PLC in
tals of PLC system. automation
4b. Describe with sketch the 4.2 Description of different parts of PL.C: CPU
given PL.C module. —function, scanning cycle, speed of execution,
4c. Identify different Power supply- block diagram and function of
devices interfaced with each block
PLC. Memory — function and organization of ROM
4d. Explain the steps for and RAM
PLC installation. Input and output modules- function, different
input and output devices of PL.C (only name
and their uses).
] 4.3 PLC Installation
Unit-V 5a. Identify and describe the[5.1 Discrete input modules: Block diagram,
PLC given module of PL.C. specifications of AC input modules and DC
hardware |5b. Describe the given input module. Sinking and sourcing concept in
and addressing of PLC. DC input modules
programm |5c. Use instruction setto 5.2 Discrete output modules: Block diagram
ing perform the given description, specifications of AC output—; -
operation. module and DC output modules 700 5%
5d. Develop ladder logic 5.3 Analog input and output mod H\;s Bloek ~
- programs for the given diagram, specifications <[ [ S 4]‘”
i’I LA 4 !f
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Unit Unit Outcomes (UOs) Topics and Sub-topics "
B (in cognitive domain) - -
application. 5.4 1/0 addressing of PLC: Addressing data files,
format of logical address, different addressing
types
5.5 PLC Instruction set: Relay instructions, timer
and counter instructions, data movement |

instructions, logical and comparison
instructions
5.6 PLC Programs using [L.adder programming
B language.

Note: To attain the COs and competency, above listed UQs need to be undertaken to achieve
the ‘Application Level’ and above of Bloom's ‘Cognitive Domain Taxonomy’

9. SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Unit Unit Title Teachmg | Distribution of Theory Marks
No. Hours R U A Total
| - | Level Level | Level | Marks
I | Basics of Control System 10 02 04 06 12 |
II | Time domain stability analysis 16 04 04 08 16
HI | Process Controllers 08 02 | 04 04 10
IV | Fundamentals of PLC 12 04 04 06 14
V | PLC Hardware and 18 04 06 08 18
| Programming |

Total | 64 16 22 32 70

Legends: R=Remember, U=Understand, A=Apply and above (Bloom’s Revised taxonomy)
Note: This specification table provides general guidelines to assist student for their learning
and to teachers to teach and assess students with respect to attainment of UOs. The actual
distribution of marks at different taxonomy levels (of R, U and A) in the question paper may
vary from above table.

10.  SUGGESTED STUDENT ACTIVITIES

Other than the classroom and laboratory learning, following are the suggested student-related
co-curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their
(student’s) portfolio which will be useful for their placement interviews:

Prepare manuals based on practical performed in laboratory.

Follow the safety precautions.

Give seminar on relevant topic.

Library /Internet survey regarding different data books and manuals.

Prepare power point presentation on PLC.

Undertake a market survey of different manufacturer of PLC.

ho oo o

11. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any) e
These are sample strategies, which the teacher can use to accelerate the attalmnml off 'lm
various outcomes in this course: § N\

a. Massive open online courses (MOOCs) may be used to teach v nmw. lupu«.rsulw "‘-“,_
topics. [ -

MSBTE — Final Copy Dt. 02.05.2019 Page 6 of 9 RS



Control Systems and PLC Course Code: 22531

b. ‘L’ in item No. 4 does not mean only the traditional lecture method, but different
types of teaching methods and media that are to be employed to develop the outcomes.

c. About 15-20% of the topics/sub-topics which is relatively simpler or descriptive in
nature is to be given to the students for self-directed learning and assess the
development of the COs through classroom presentations (see implementation
guideline for details).

d. With respect to item No.10, teachers need to ensure to create opportunitics and
provisions for co-curricular activities.

e. Guide student(s) in undertaking micro-projects.

f.  Use Flash/Animations to explain working of control system.

g. Use open source simulation software modules to perform different applications using
PLC.

12. SUGGESTED MICRO-PROJECTS
Only one micro-project is planned to be undertaken by a student that needs to be assigned to
him/her in the beginning of the semester. In the first four semesters, the micro-project are
group-based. However, in the fifth and sixth semesters, it should be preferably be individually
undertaken to build up the skill and confidence in every student to become problem solver so
that s/he contributes to the projects of the industry. In special situations where groups have to
be formed for micro-projects, the number of students in the group should not exceed three.

The micro-project could be industry application based, internet-based, workshop-
based, laboratory-based or field-based. Each micro-project should encompass two or more
COs which are in fact, an integration of PrOs, UOs and ADOs. Each student will have to
maintain dated work diary consisting of individual contribution in the project work and give a
seminar presentation of it before submission. The total duration of the micro-project should not
be less than 16 (sixteen) student engagement hours during the course. The student ought to
submit micro-project by the end of the semester to develop the industry oriented COs.

A suggestive list of micro-projects are given here. Similar micro-projects could be
added by the concerned faculty:

a. Simulate and test the performance of 1% order RC and 2" order RLC Circuit using
simulation software.

b. Prepare a chart to show the error constants of type 0, 1 and 2 systems for different
standard test inputs.

¢. Simulate and test the performance of PI, PD, and PID-control action using simulation

software.

Prepare a chart to show characteristics of control actions with respect to error.

Prepare a report on the basis of PLC data sheets of various manufacturers.

f. Develop/Test a ladder diagram for controlling washing machine operations.( Wash
cycle-inlet valve should open for 10 sec. Motor starts running after 10sec. Running
time for motor is 20sec. After that motors stops. Then outlet valve opens and water is
drained out. Same operations are repeated for rinse cycle. Spin cycle- Motor runs at
high speed for 20 sec and outlet valve remains open for the whole period of spin
cycle.)

g. Develop/Test a ladder diagram for automatic cold drink bottle filling system.(When
sensor senses a bottle, after 3 sec outlet valve of the container containing cold drink
will open . It will be open for 10 sec and then the valve will be closed. The bottle will
be moved forward automatically. The process should stop after filling of 25 bottles.)

o o

h. Develop/Test a ladder diagram for Interlock Control circuit. (The en‘uy/L\tL ol _the
parking lot is a single lane passage. By controlling the indicators only 0|}<{«chr Skt

pass through the entry/exit so as to prevent car accidents between enterj 1g and menu \3_‘
cars.) el \L‘?
L ‘ / .I' {f ] e
\ :x \ i :, I| l'll ill 5
. . \\-, ;'\I I | '._ __\ | F‘_I . \/
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1. Develop/Test a ladder diagram for product mass packaging. (When the photoelectric
sensor detects specified number of products, robotic arm will begin to pack up. When

Course Code: 22531

the action is completed, robotic arm and counter will be reset.)
J. Develop/Test a ladder diagram for 24 hour clock operated by 3 counters.

k. Develop/Test a ladder diagram for sequential delay output i.e starting 3 motors
sequentially. (Example- Start the oil pump motor when the start button is pressed.
Main motor will be started after 10 sec delay and then the auxiliary motor after 5 sec

delay. Also stop all the motors immediately when stop button is pressed.)

I. Develop/Test a ladder diagram for performing Pulse-Width modulation by changing

the set value in the timer.

m. Develop/Test a ladder diagram for Artificial Fish pond water level monitoring system.
(Feeding /Draining water immediately when the water level of the artificial fish pond
is not at the normal level. Also enabling the alarm and alarm lamp when the water is

above or below the normal level.)

n. Develop/Test a ladder diagram for Automatic Door Control system. (When someone
enters the door should open automatically and if no one enters for about 10sec, door
should close automatically. Also if someone enters the sensing field during door

closing process, closing action should stop immediately.)

0. Develop/Test a ladder diagram for Automatic Coffee Making system. (When a coin is
inserted paper cup should come out from the outlet. At the same time coffee pours in
the mixing container. After 2 sec hot water pours in. After 60 sec readymade coffee

will come out from coffee outlet.)

p. Develop/Test a ladder diagram for automatic control of a machine which is required to
direct 6 objects along one path for packaging in a box and then 12 objects along
another path for packaging in another box. A deflector plate might be controlled by a

photocell sensor gives an output every time an object passes it.

— —_—y

Publication ‘

13, SUGGESTED LEARNING RESOURCES
[s. T T
Author Title of Book
(No.| -
1 | Process control Johnson, C. D.
instrumentation
Technology
2 | Intro. To Programmable | Dunning, Gary

! logic control

3 | Control System
Engineering
4 | Modern control
Engineering

5 | Programmable logic
controllers and
industrial automation an
H _introduction

6 | Programmable logic

“ controllers

14,
a.  www.scilab.org
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Gopal, M.
Ogata, K.

Mitra.
Madhuchhanda ;
Gupta, Samarjit
Sen
Petruzella, F.D.
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Prentice Hall, 8th edition, United |
States of America,2014
ISBN: 978-0131194571

= S — |
Cenage Learning, United States of |
America,2005 ‘

ISBN: 9781401884260
Anshan Publishers (2008)
ISBN: 9781848290037

PHI, 5th Edition, NEW ||
DELHI,2010 H

ISBN: 978812034010
Penram,1st Edition., Mumbai.
2007 ISBN: 9788187972174 I

Tata- McGraw Hill, 3'Edition,
2010 ISBN: 978007106738_(1_ _
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www.openplc.fossee.in

www.github.com/FOSSEE/OpenPLC

www.youtube.com /plc

www.dreamtechpress.com /ebooks
www.nptelvideos.com/control_systems/
www.in.mathworks.com/solutions/control-systems.html?s_tid=srchtitle
www.edx.org/course?subject=Engineering&course=all&language=English
www.plcs.net

www.ab.rockwellautomation.com » Allen-Bradley
www.plc-training-rslogix-simulator.soft32.com/free-download/

N = i 2 O @l 22 Gl T
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