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Best Practice—1

Competency Based Education and Assessment

MName of the faculty: - NTE;}ﬁLEﬂz-' e
Name of the Subject - JPower. Pevices and Ciruts.

I.‘-h.'pnnmcnl:.......E.’J.T.F:................ B R R B
Class: . 2 E:... biv: . A% B

Competency Based Learning (Part A amd Part 1)
It is am aoctive, sdaptin e, e perfastial and et paters forning where stderts” choice and volee

e preser i onddes Be e carien

Nodes Part A oned 13 shonld cover Bitest deselopments, advameements, inmovilions amdl

fechnolopies in the subject domain,
[Select at teasi Three from each of Part-A & Part-B for every subject and map the outcome of activity}

Part A- Experiential Learning (Leaming by Doing) (Reference: NAAC Manual Pg. 72)
Is a process of leaming through experience and is more specifically defined as “leaming through

reflection on doing™.
The following statements/ questions are related to the subject you teach in this semester

I. Is it possible to develop any prototype or model by the students related to the subject? i_"_‘__. o |
If Yes, mention the related UNIT No. ............ and Prototype Name - .........c.oovvveeininns
_2. Do you want to show any product demo to the students related to any topic / UNIT? '| m"-"f Ba l
If Yes, mention the related UNIT No. V. and Name of the Demo - /€, Moliea #..m& "
3. Do you wanl to assign any mini / major project to the students related to any topic? I_r:;_' =9
If Yes, mention the related UNIT No. ...... and the Project Name- ..ovvveevviiseeenie
b, Are you going to arrange any industrial / Field / Laboratory visit? ._ e b ey
Wame of Industry f-l:iuldi!;:uh 1_'_;'3::'_1.-___.1'.'".",{.'5.1 FTFEFH*'F.P?‘WWF}QF&. ' ]
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13.

Do you want to discuss a case studies related 1o the subject domain?
If Yes, mention the UNIT No. ............ and Title of the case study = ......ovmmsiiisiinan

Do you want Lo focus on any simulation/gaming based learning in the subject? E E :
IT Yes, mention the UNIT No. ............ and Wame of the Simulation/Game= ..........ccoiaeine
Do you want to assign any mentor from industry /company to the students so that they can
understand the subject well? : Yes ] Mo
If Yes, Name of the mentor and Industry name = ......oooovvveeeiiiiiiinnnnns y _
Is there any student club at department fcollege level related to the subject domain? | Yes | 1o
IT ¥es, Number of students te be enrolled to the club -
Do you want to conduct any workshop related 1o the subject domain? [E_: 1_H_|;|1
Il Yes, Name of the workshop- ..o Mo, of students enrolled -

. Do you want 1o invile any expert / guest from an industry related 1o the subject? | \'-;l""-'f Mo

If Yes, Name of the uxpuﬂ=MT: F"jﬂzgﬂ}'}’qd Name of the Topic —Eﬂ‘f’.ﬂfﬂfﬂ(ﬁ 4 HAppliad’s
— Liye Demo____ _
Do you want 1o empower the students to join an ad-on- course related o the s&hjmt? l Y || Mo 1

IT ¥es, Name of the Ad-on-courses available - . ............N0. of students to be enrolled -

*, o vou wanl o empower the stedents to oo S0 and prctical orented courses related to
the subject? | Yes | | Mo
IT ¥Yes, Name of the course available - .o o, of siudents o be enrolled -

Do you want to show a lew videos on advances. latest development and technology in the

domain or subject? \es No

If Yes, Number of Videos to be shown (maintain the record)- & viceos. One on each umt.

L-14. Any course available for the students w.r.t the subject domain at different leaming platforms

i demy, Coursera, Skillshare, MasterClass, Edx, Udacity etc. VE"‘ o

s MPTEL Goufred available ﬂmml':?:‘:: ?:eshwljffwg A
: fea- e e = : i

Name of the courses -4 snr ac:in] comnsesfiug llo2 {19 02 14

!
A A SR YE bog ek [uiipkeT ..f
Part —B Participative Learning (Leaning by participatin Eﬁgﬁfﬁlﬂt- AAC ﬁlﬂt' E‘g. '?’5

Participatory Learning and Action is a family of approaches, methods, attitudes, hnjnavium and
relationships, which enable and empower p:npltl* to share, analyze and enhance their knowledge
of their life and conditions, and to plan, act, monitor, evaluate and reflect.

Do vou want to ask open ended questions in the domain? _L"..l ;""_.J
UNIT Mo.- ...... QUESHON 11 waveemeernnmsemnnserssesimssssrass st s st in sttt
UNIT NG~ ceors QUESHION 2o eorrraensanseessssiennssssesoes s
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e i] o]
UNIT MNo.- ...... Topic-......__
UNIT Nﬂ.' Pty Tnpin_ e
v.l Da you \;am o use a question bowl approach in the discussion? 5 m"'ﬁ Mo J.
Topic- .1WeY. Devices. and.. Applications ... ...
4. Do you want to conduct news analysis with the help of student on any topic? | = I 2
RIS cisispiimi s ERMIDI c.sicciiamines s innsananamanan sasammiFrng
5. Do you want to focus on peer learning w.r.t. the subject? _\-:;F’ He
Unit Ne. \"r;li'fi' Example ?nuJEffp'EﬂfPEPmH-EEhmﬁﬁPFm
6. Do you want to use survey methods with the help of student to understand any topict s | =
Unit Mo, ©neeiinsteieeenen EXBMPIE coovniiiinnrens R S R s 1
7. Do you want to use Brainstorming session to understand the topic betier? e e
Unit O, ooveeivinennernenss Name of the TOPIC ..o 7777 7
8. Do you want to conduct a small scale research in the subject domain with the help of
students? vas no
URIE NG, coon e iinmeainicnns POPIC coivnvaisaiannnnas
_9. Do you take any initiative with the help of the students to collect information relatedwa
. Tes | Ma
topic for better learning? et gyl Fias
T ~o1° faeh Madels
Unit No. Mk i Toplo W ,ﬁ&ﬂ"ff{.hﬁ‘rﬂ v e
10. Is there any possibility of using a critical incident in the subject domain for better m“?'.iﬂ!:, o
: | ves |l ome
and learning? o e el

URIE NG, 2ooevrnrenreesennes METHENL oot B
11. Do you want to use the approach of video viewing and discussion? | “*:l Ej

12. Do you want to use any other participatory approach or method or game in teaching and ]
learning? Sl Lm_l

Name of the approach /method/BAME - wooverresiimrmnmarinssssmne e
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“Empowerment through gquality technical cducation”
AJEENKYA DY I'ATI_L SCHOOL OF ENGINEERING
Dr. D. Y. Patil Knowledge City, Charholi Bk., Via. Lohegaon, Pune <412 105.

Name of the faculty: - AT E' J,}iﬂ

Best Practice - 11
Bridging the an between Education and Employment through Industry Connect

................................

Name ol the Subject: - E""-JHD'E""'{ ..... %.Q'.Y{FHE....EIH:‘ TE:. .. Div. AR

Plan of Action (PoA):- {Select at least five for each subject and map the outcome of activity)

i

2.

Do vou want to sign Sign MoU with the industry?  ves w0 Tentative date 1o sign the
adoli- L2023

1} 1 " & t’H‘
Are there any hot topics, areas, rends, advances, technologics in the industry sector? — Yes Mo

Mention Namgs- | fF'-':]'WQqu I'JEML : ”E'h":les
Do you want to identify issues, problems and challenges in the industry?  ves | | No |

SPSI G SE——

ERE N RN .. i e N S

Do you want to conduct the product survey of the industry with the help of students? II' Yes || Mo

1 L=
Do you want to let the students to understand the website of the industry?} Yes Ho

SR e

Do you want to arrange a physical visit to the industry? | . | el
= B

LTEE T TE ST F

Do you want to arrange a virtual visit of the industry? | Yes || ¥ .

Do you wanl Lo arrange a guest lecture? rvﬁ“ : Ho 1

Title of the guest lecture -................ B RGN R R

= --._.

. —r II ] !
10. Is it possible to get internship for 1 %ME//HJE!'IE ﬁ'ﬂ'{l lht.'. anr.luiir}"-" Yas Mo |

F".r 1é]
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3.

15.

Do you want to write a conference paperfarticle on the best practices of the industry by

involving students? i’ «,-..;j l No ;

Do you want to arrange a hands-on workshap for the subject in collaboration with the industry?

Title of the workshop - E}wﬁf ﬂuﬁﬂﬂ-%dhﬂ ﬂq'ﬂ“,ﬁb‘ﬂ“ 4 Yes No %
Depenstachon .

Is there any skill development course available in the market w.r.t the subject? L i f
Title of the course - Basits of fwer -ﬂﬁ’#ﬂ\fh&.{s,‘; §ic, Lanl LTSpies, pefpe Enveiers,
-+ Are there any skilling, upskilling, reskilling or multiskilling trainings /workshops available at, = o

NSDC/Skill India/Make in India for the subject? f ves | | Mo }

Names of the courses -

Do you want to motivate the students 1o participate in National/international unpln}rahilm-: tests
or exams in the subject? ! ves 1+ g |

Name of the tests - .......... ...... -
Sign of Subject Teacher:

Sign of HoDD

4
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Best Practice-1

Competency-Based Education and

Assessment

S5r.No Activity Title
Educational Visit to Electric Vehicle Charging Station |

Educational Visit to Solar Power Plant

Question Bowl approach in discussion

| W3] B

Peer Learning Activity: Advanced Learner -Electric Vehicle Batteries

|

g -~

%}pa’!
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: “Empowerment through quality technical education”
AJEENEYA DY PATIL SCHOOL OF ENGINEERING
' Dr. D. Y. Patil Knowledge City, Charholi Bk, Via. Lohegaon, Pune - 412 105.
AJEENKYA Department of EXTC Engineering
{07 Patil chesl of Tnginctring Form No. 1QAC/30
Date: 26/04/2023
Event Report

Academic Year: 2022-23 = _ - - Semester-11

Name of the event: Educational Visit to -

Date and Time Wednesday, 26/04/23, 11:30 AM
Event Venue Dr. DY Patil Knowlegde City
Organized by Department of E&TC
Targeted Audience TE Students & Staff
Resource Person

Mr. Rivaj Kai

Contents:

Introduction w EV Charging
Working of EV Charging Station
Technical Details

Levels of EV Charging Stations
Solar Powered EV Charging Stations

Government of India Initiative

o R DT e




INTRODUCTION:
Electric charging station is an element in an infrastructure that supplies electric energy for the
recharging of electric vehicles, such as plug-in electric vehicles, including electric cars, plug-in
hybrids, ete.
Charging stations are inevitable part of electric vehicle ecosystem. In case of India, with road
network of 54,72, 144 kilometers, the country needs nation wide network of charging stations for
electric vehicles as government is planning to sell only EVs by 2030,

WORKING:

Electricity from the grid is delivered as alternating current {(AC) but requires direct current (DC).
A rectifier needs to sit between the grid and the battery 1o convert one to the other. For home and

Ajeenkya DY Pr’ “"':u] of
Enninearing, | una




third party public charging this AC-to-DC conversion is done by the EV's on-board rectifier, AC
current at the charge port is converted to hl: for the battery by the
rectifier,

Superchargers deliver high voltage, high current DC electricity direct] y to the EVs battery,
bypassing the on-board rectifier. This allows the Supercharger to push electricity into the battery
as fast s the battery can take it typically ten times faster than home charging.

TECHNICAL DETAILS:

For those of a technical bent, here's how atypical DC charging station is configured the whole
setup, takes a 12 kV, 750 kVA feed from the utility, steps it down to 480V three phase on site,
pushes that into 2000A switch gear which feeds four banks of charging units at 480V/200A.
Each unit contains twelve 10 kW rectifiers (the same rectifier that is found in EVs) giving a total
of 120 kW per pair of pods.

LEVELS OF EV CHARGING STATION:

Level 1, 120 Volt Charging The slowest form of charging, Uses a plug to connect to the on-
board charger and a standard household outlet. This setup provides between 2-5 miles per hour,

Level 2, 220/240 Volt Charging Provide power at 220v or 240v and up to 30 amps. Drivers can
add 10-25 miles of range in an hour of charging at home or at a public station.

|
Level 3, 480 Volt Charging Some refer o this charging as DC Fast charging. In this case, the

charger is a gas pump-sized machine. All fast chargers deliver about 80 charge in 30 minutes.

rincipal
Ajeenty- ™ Patil School of
Enaineing, Lohegann, Puné




Levels of EV Charging

"
1)

Level 2 Level 3 (DC Fast Charge)

LY
g

SOLAR POWERED EV CHARGING STATION:
¢ Charging stations can also be powered by solar energy.

& MNumber of solar panels can be placed on roof of charging station. This solar panel will deliver
power to charging point.

Use of solar will reduce load on power grid and will also save considerable amount of fossil fuel

used in producing electricity
& aup
Prifethal ey ey

Ajeenkya DY Patil School of LY
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ADVANTAGES:

$a -/ | ahi

‘opologhes snd hardware deslgn  pyierarchicsl Control of EVCS Charging usnidsrds snd protocols
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* Increase in number of charging station will boost the selling of EVs as their will be reduced
range anxicty.

*  Itis always great for environment, if many Evs are being sold in country.
*  This will boost direct and indirect employment in country.

* As India lack charging stations, it is good opportunity to young business aspiranis to install
charging station in their locality.
GOVERNMENT INITIATIVE:
Government of India to expand Public Electric Vehicle Charging Infrastructure across the nation.

Efforts by government results in 2.5 times increase in charging stations in 9 mega cities in last four
maonths. Additional installation of 678 public EV charging siations between October 2021 to January
2022 in these 9 cities. Currently, 9 cities account for about 940 of India’s 1640 public EV chargers
22,000 EV charging stations 1o be set up by 0il Marketing Companies across the country in prominent
cities and highways.

For Maore Details: htips.// iLniti.pov.in/
o
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Mame and Sign of Coordinator (Faculty): Mr. Riyaj Kazi

Departmental Event Coordinator: Hol: {F’T

H.O.D.
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"Empowerment through quality technical education”
AJEENKYA DY PATIL SCHOOL OF ENGINEERING
Dr. D. Y. Patil Knowledge City, Charholi Bk., Via. Lohegaon, Pune - 412 105,

FL]EENHW; Department of E&TC Engineering
D47 Pl Skl off Enginseviag Form No. |Qﬁ C..IrZH

Date: 26/ 04/2023
Event Attendance

Academic Year: 2022-23 T.E.-A Semester-11

Name of Event: Educational Visit to EV Charging Station

Sr. No. Name of the Participant Signature
1. Syus A oyind 'Rui]‘fﬂ"'_-;L-u. -g‘ég__
H‘hu_']ﬁ Ehumkan F‘l:-ﬁ-hhqmiu--'i-
3. | Athosva Ambekas ;M
Y. |Haveyk H-"_,E.Lﬂ_f‘z#" L@’*
5 | Tmaale Omkan @onal®
6 | Subsdl Dhoke 8.
g’ L,,qu:ﬁ-\mﬁw Ehu‘bhﬂm —5—‘2-5’_
Y . . 3 1
3 -'{AJ' Rert.cam, Ky
|0 At < dl/ Cou e e |' v _
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| ganil  Shinde St
[3 | Fahed . A Shaikln Fi
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22) | Bokata A Jadhaw . ﬂ:ﬂ-iﬂ-!:ﬁ._
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Mame and Sign of Coordinator: IM

Departmental Event Coordinator: KL Fav
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Form No. IQAC/28
Date: 265 04/2023

Event dance

Academic Year: 2022-23 T.E.-B ! Semester-11
Name of Event: Educational Visit to EV Charging Station

Sr. No. Name of the Participant Signature

1 | HowdiK *H: Chotalia. i
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13 | Sahed Judhey F“"%;f
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17 | Qdvead Quwi|l Fanchal " Ao
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Mame and Sign of Coordinator:

Departmental Event Coordinator:

Hob:
HOD




BP-L

i) “Empowerment through quality technical education”
E AJEENKYA DY PATIL SCHOOL OF ENGINEERING

Dr. D. Y. Patil Knowledge City, Charholi Bk, Via, Lohegaon, Pune - 412 105.
ME ENKYA Department of E&TC Engineering

B Pl schoel of Enphieeing Form No. IQAC/24 [a)

Wnrm

Date: 26/04/2023
Event Permission
Academic Year: 2022-23 Semester- 11

To
The Principal,
ADYPSOE, Pune

Subject: Request for permission to organize an Educational Visit to the Solar Power Plant at Dr.

D Y Patil Knowledge City, as one of the activities under Best Practice-l {Competency-Based
Learning)

Through: HoD) { Dr. Sharan Inamdar)
Respected Sir,

Department of E&TC Engineering is planning an educational w5.|t to Solar Power Plant at Dr. D
Y Patil Knowledge City for TE(E&TC), A&B Division Sl:udcnts on Wednesday, 26/04/2023 at
10:15 AM. This visit is one of the best practices for the Subject “Power Devices & Circuits”

| request you permit me to organize this event,
Thanking You,

Yours Faithfully,

MName and Sign Df{:ﬂﬂfdiﬂﬂtﬂr!_@r : .
L EwM i

Departmental Event Coordinator; m
HoD:

Ajeenkya DY Patil School of
Engineering, Lohegaon, Pung




Wire ot "Empowerment through quality technical education”
g AJEENKYA DY PATIL SCHOOL OF ENGINEERING

Dr. D. Y. Patil Knowledge City, Charholi Bk, Via. Lohegaon, Pune - 412 105,

Jdlf EENKYA Department of E&TC Engineering
B Putl Sehesl of Faphering Form No. EQAEI.I'IEE
Date: 25/04/2023
Event Notice
Academic Year: 2022-23 Semester- [1

Name of the event: Educational Visit to Solar Power Plant
Date of the event  :26/04/2023 Time: 10:00 AM

Venue :Dr Y Patil Knowledge City- Solar Power Plant
!

All the students of T.E. A & B Division are hereby informed that Department of E&TC
Engineering has scheduled an Educational Visit to Solar Power Plant at DY Patil Knowledge City
on 26/04/2023, This visit is a part of Best Practice-1: Competency Based Education for the subject:
Power Devices & Circuits.

All Students are informed to gather in room no. 232 at 9:45 AM with uniform and 1D Card.

Name and Sign of Coordinator: %f“]’

Departmental Event Coordinator: [@W

HDD:M

Ll |
‘inal
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" AJEENKYA DY PATIL SCHOOL OF ENGINEERING
E Dr. I Y. Patil Knowledge City, Charholi Bk, Via. Lohegaon, Pune - 412 105.
AJEENKYA Department of E&TC Engineering
{14 Pl Scherl o Engininwing Form No. 1QAC/30
Date: 26/04/2023
Event
Academic Year: 2022-23 Semester=11
Mame of the event: Educational Visit to Solar Power Plant
Date and Time Wednesday, 26/04/23, 10:15 AM
Event Venue Dr. D Y Patil Knowlegde City
Organized by Department of E&TC
Targeted Audience TE Students & Staff
Resource Person
Mr. Rivaj Kazi

Contents:

1. Introduction to Solar Power Plant

2. Observations on Solar power Plant

3. Details of daily power generation and utilization

4. Geotagged Photos s

- II :-;::[: . ..._ A4
i

_ Principal
Neenkya DY Palll School of

%
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Ang, Lohegaon, Pung



INTRODUCTION:

A solar power plant is based on the conversion of sunlight into clectricity, either directly using
photovaltaics (PV), or indirectly using concentrated solar power {(CSP).

Solar energy is the radiation from the sun capable of producing heat, causing chemical reactions, or
generating electricity. The total amount of solar energy incident on Earth is vastly in excess of the
world's current and anticipated energy requirements. [f suitably harnessed, this highly diffused source
has the potential to satisfy all future energy needs. In the 215t century, solar energy is expected to become
increasingly attractive as a renewable energy source because of its inexhaustible supply and its
nonpolluting character, in stark contrast to the finite fossil fuels coal, petroleum, and natural gas. The
main concern of a solar power plant is to provide complete energy independence while also lowering

electricity costs.

BLOCK DIAGRAM:

Components of Solar Power Plant

PRINCIPLE:

The working principle is that we use the energy of photons to get the drift current flowing in the circuit
using reversed bias p-n junction diode (p-type and n-type silicon combination). Thus, solar energy is
converted 1o electrical energy by photovaltaic cells,

CONSTITUENTS:

1. Solar Panels
It is the heart of the solar power plant. Solar panels consists a number of solar cells. One panel consists
of about 35 solar cells.




2. Solar Cells { Photovoltaic cells)

It is the energy generating unit, made up of p-type and n-type silicon semiconductor that converts the
solar energy into electrical energy.

.. D.C. to A.C. Converter (Inverter)

Solar panels produce direct current which is required to be converted into alternating current (o be
supplied to homes or power gnd.

4. Battery
Batteries are used to produce the power bank or store the excess encrgy produced during day, to be
supplied during night. [t is optional and sometimes not preferred due to its high maintenance costs.

5. Transformer

A solar pane] transformer has to convert the DC voltage coming out of the photovoltaic systems and
step it up to the rated output. Sometimes it is integrated with the inverter.

6. Monitoring system

The system uses data logger and similar other applications for an effective surveillance of power
production and consumption.

7. A circuit breaker
A circuit breaker is an electrical switch designed to protect an electrical eircuit from damage caused by

overcurrent/overload or short circuit. Its basic function is 1o interrupt current flow after protective relays

detect a fault.

SOLAR POWER PLANT FUNCTIONING:

A batch of third vear students of Electronics and Telecommunications of Dr. Ajeenkya DY Patil School
of Engineering with their pedagogue Mr. Riyaj Kazi commenced an educational visit to the solar power
plant of the university for an explicit evaluation of the mechanism of the solar cells and an insightful
comprehension of their consequential role towards sustainable development. The trip made a headway




with 72 students and halted at the Solar Power plant in the parking sector wherein our mentor Mr Amol
Sawant began a comprehensive elucidation of the solar panels.

The illustration covered the 8 unit solar power plant in the Technical Campus that accounts for about
630 kW of power gencration per day enabling the university towards a self-reliance and self-sufficiency
in perpetuating the cycle of power production and consumption. The project had initiated under the
Kusum Yojna Scheme of the Government of India. The output of each panel is DC voliage which is
combined together and further supplied to a 60 kW inverter that converts DC into AC . The solar plant
is conmected in series oriented in the North - South to get maximum solar energy. The efficiency can

further be enhanced by removing the dust layer on the panel surface. The same is durable enough not to
be damaged easily.

The solar power plant system in the campus doesn’t usc a storage battery on account of a heavy
expenditure on its maintenance and replacement once in every 5 - 15 years of time slot. The power is
recorded and tracked online via a data logger that keeps a précised record of everyday production and
consumption of power. The online monitoring system also detects any malfunctioning of the system.
The institute has the UPS system, which is an uninterrupted supply of energy. Solar panels are placed at
the roof of the buildings of engineering schools, hostels and parking areas. The solar water heater is also
placed on the hostel's roof.

DETAILS OF DAILY POWER GENERATION AND UTILIZATION:

The campus accounts for about 630 kW of power generation per day enabling the university towards a
self-reliance and self-sufficiency in terms of encrgy conversation, The same saves about 6-8 lakhs of
clectricity bill per month. The power generated doesn't only compete with the exigencies of the campus
but also produces an adequate amount of supplemental power that is further supplied to MSEB.

SOLAR POWER PLANT DOCUMENTATION:

The installation of the solar power panel was a joint venture of Renew Power Private Limited and Dr.
DY Patil Group of Institutions with Solitis Electrical Solations PVT LTD as the Electrical Contractor.
The Company bore the initial cost of installation and infrastrecture signing an agreement for a power
supply to the company for the coming 15 years.



However the project emerges as a boon for the university in terms of self-reliance and energy sufficiency

saving about 6 - 8 lakhs of electricity bill on monthly basis.

Geotagged photos

Visit to Solar Power Plant, DYPSOE Visit to Control Room

Roofs of the buildings of Engineering Schools and Hostels
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DC to AC Conversion- Inverter (60 K'W) Data Logger

Principal
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Gist of lessons ascertained during the educational visit :

1} We evaluated the structurc and mechanism of the solar panels.

2) The visit also envisaged their consequential role towards the sustainable development by switching
towards renewable and replenishable sources of energy in lieu of the conventional sources.

3) We analyzed the implementation, cost, mainienance and surveillance factors profoundly and were
able to spot the advantages of being self reliant in power gencration by the installation of solar panels.
4) The visit also helped us understand the joint venture between the corporate sector and the university
for the installation of the solar power plant.
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o Dr. D. Y. Patil Group of Institutions” Technical Campus

B Ajeenkya DY PATIL SCHOOL OF ENGINEERING
& Dr. D. Y. Patil Knowledge City, Charholi Bk., Via, Lohegaon, Pune —412 105.
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Date; 10/052023

Event Report
Academic Year: 2022-23 Semester-11

Title of best practice: Cmnpt!cmy—hamd E.du:ah:m & Assessment: Peer Leaming on Advanced
H :.'-. .hl-'-- S L

Activity:- Participative Leamning (Quiestion bowl approach in

Date and Time Wednesday, 10/05/23, 10:30 AM

Event Venue E&TC Department. Room No 232

Organized by Department of E&TC

Targeted Audience TE — A & B Students

Resource Person TE Students: Ms. Chetna Patil, Mr. Hardik Chotalia, Ms.
Vashnavi, Ms. Monah Jatti.

Topics:

1] Study of Power Devices

2] AC to DC Converter

3] DC to AC Converter

4] DC to DC Converters
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In order to boost participative learning among students, one of the methods is to have a question
bowl approach in the discussion.

The engagement of students to carry out this activity is essential because the students themselves
learn different topics of the subject. They decide the questions to be asked along with solutions.

This activity leads to tcam building, group discussion, communication skills, and coordination.
Participants get an opportunity to perform. This activity ensures edutainment.

In order to execute this activity; three coordinators among students were finalized as follows:
1] Ms. Chetana Patil

2] Tejas Jadhav

3] Choutewar Vaishnavi & Team

Entire class was divided into four teams:

A] Team-1: Half Circuit

B] Team-2: Short Circuit

] Team-3: Full Circuit
D] Team-4: Open Circuit

The three team coordinators have prepared questions & answers and get it verified from faculty
M. Riyaj Kazi,

Students prepared the question bowl & 40 Question chits.

The entire event is coordinated by the students,

The winners of this quiz are declared by Dr. Sharan Inamdar, HoD-E&TC.

Winner Team: FULL CIRCUIT (34 Marks)
Runner Up: OPEN CIRCUIT (32 Marks)

Enclosed:

1} Team Details
2} Attendance
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’ Dr. D, Y, Patil Group of Institutions’ Technical Campus

== - Dr. D. Y. PATIL SCHOOL OF ENGINEERING
Dr. 0. Y. Patil Knowledge City, Charholi Bk., Via. Lohegaon, Pune — 412 105,
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INTRODUCTION:

Battery Management System is a component of a much more complex fast acting Energy
Management System and mwust interface with other on board systems such as engine
management, climate controls, communications and safety systems. To some it is simply Battery
Monitoring, keeping a check on the key operational parameters during charging and discharging
such as voltages and currents and the battery internal and ambient temperature. The monitoring
circuits would normally provide inputs to protection devices which would generate alarms or
disconnect the battery from the load or charger should any of the parameters become out of
limits. For the power or plant engineer responsible for standby power who's battery is the last
line of defense against a power blackout or a telecommunications network outage BMS means
Battery Management Systems. Such systems encompass not enly the monitoring and protection
of the battery but also methods for keeping it ready to deliver full power when called upon and
methods for prolonging its life. This includes everything from controlling the charging regime to
planned maintenance.

BLOCK DIAGRAM:

—_ Battery Management Systems (BMS)
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Fig. I: General Block Diagram af BMS

BMS Building Blocks There are three main objectives commen to all Battery Management
Systems:

1] Protect the cells or the battery from damage

2] Prolong the life of the battery
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3] Maintain the battery in a state in which it can fulfill the functional requirements of the
application for which it was specified.

Designing a BMS:

In order 1o control battery performance and safety it is necessary (o understand what needs to be
controlled and why it nceds controlling. This requires an in depth understanding of the
fundamental cell chemistries, performance characteristics and battery failure modes particularly
Lithium battery failures,

BMS may incorporate one or more of the following functions Cell Protection Protecting
the battery from out of tolerance operating conditions is fundamental to all BMS applications. In
practice the BMS must provide full cell protection to cover almost any eventuality. Operating a
battery outside of its specified design limits will inevitably lead to failure of the battery. Apart
from the inconvenience, the cost of replacing the battery can be prohibitive. This is particularly
true for high voltage and high power automolive batteries which must operate in hostile
environments and which at the same time are subject to abuse by the user. Charge contral This is
an essential feature of BMS. More batteries are damaged by inappropriate charging than by any
other cause. Demand Management While not directly related to the operation of the battery itself,
demand management refers to the application in which the battery is used, Its objective is to
minimize the current drain on the battery by designing power saving techniques into the
applications circuitry and thus prolong the time between battery charges. SOC Determination

Many applications require a knowledge of the State of Charge (SOC) of the battery or of
the individual cells in the battery chain. This may simply be for providing the user with an
indication of the capacity left in the battery, or it could be necded in a control circuit to ensure
optimum control of the charging process. SOH Determination The State of Health (SOH) is a
measure of a battery’s capability to deliver its specified output. This is vital for assessing the
readiness of emergency power equipment and is an indicator of whether maintenance actions are
nceded. Cell Balancing In multi-cell battery chains small differences between cells due to
production tolerances or operating conditions tend to be magnified with each charge / discharge
cycle. Weaker cells become oversiressed during charging causing them to become even weaker,
until they eventually fail causing premature failure of the battery, Cell balancing is a way of
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compensating for weaker cells by equalising the charge on all the cells in the chain and thus
extending battery life. History - (Log Book Function) Monitoring and storing the battery's
history is another possible function of the BMS. This is needed in order to estimate the State of

Health of the battery, but also to determine whether it has been subject to abuse,
Parameters such as number of cycles, maximum and minimum voltages and temperatures and
maximum charging and discharging currents can be recorded for subsequent evaluation. This can
be an important tool in assessing wamanty claims. Authentication and Identification The BMS
alzo allows the possibility to record information about the cell such as the manufacturer’s type
designation and the cell chemistry which can facilitate automatic testing and the batch or serial
number and the date of manufacture which enables traceability in case of cell failures.
Communications Most BMS systems incorporate some form of communications between the
battery and the charger or test equipment. Some have links to other systems interfacing with the
battery for monitoring its condition or its history. Communications interfaces are also needed to

allow the user access to the battery for modifying the BMS control parameters or for diagnostics
and test.

Automotive BMS Automotive battery management is much more demanding than the
previous two examples. It has to interface with a number of other on board systems, it has to
work in real time in rapidly changing charging and discharging conditions as the vehicle
accelerates and brakes, and it has to work in a harsh and uncontrolled environment. This example
describes a complex system as an illustration of what is possible, however not all applications
will require all the functions shown here.

The functions of a BMS suitable for a hybrid electrie vehicle are as follows:
1] Monitoring the conditions of individual cells which make up the battery

2] Maintaining all the cells within their operating limits

3] Protecting the cells from out of tolerance conditions

4] Providing a "Fail Safe” mechanism in case of uncontrolled conditions, loss of communications
or abuse

5] Isolating the battery in cases of emergency
6] Compensating for any imbalances in cell parameters within the battery chain

7] Setting the battery operating point to allow regenerative braking charges to be absorbed
without overcharging the battery.

8] Providing information on the State of Charge (SOC) of the battery. This function is often
referred to as the "Fuel Gauge" or "Gas Gauge "




9] Providing information on the State of Health (SOH) of the battery. This measurement gives an
indication of the condition of a used battery relative to a neEw battery.

10] Providing information for driver displays and alarms

I 1JPredicting the range possible with the remaining charge in the battery (Only EVSs require this)
12]Accepting and implementing control instructions from related vehicle systoms

13]Providing the optimum charging algorithm for charging the cells

14] Providing pre-charging to allow load impedance testing before switch on and two stage
charging to limit inrush currents

1 5]Providing means of access for charging individual cells
16]Responding to changes in the vehicle operating mode

17]Recording battery usage and abuse. (The frequency, magnitude and duration of out of
tolerance conditions) Known as the Log Book function

| §]Emergency “Limp Home Mode" in case of cell failure,

In practical systems the BMS can thus incorporate more vehicle functions than simply
managing the battery. It can determine the vehicles desired operating mode, whether it is
accelerating, braking, idling or stopped, and implement the associated electrical power
management actions. Cell Protection One of the prime functions of the Batiery Management
System is to provide the neccssary menitoring and control to protect the cells from out of
tolerance ambient or operating conditions. This is of particular importance in automotive
applications because of the harsh working environment. As well as individual cell protection the
automotive system must be designed to respond to external fault conditions by isolating the
battery as well as addressing the cause of the fault. For example cocling fans can be turmed on 1f
the battery overheats. If the overheating becomes excessive then the battery can be disconnected.
Battery State of Charge (SOC) Determining the State of Charge {(SOC) of the battery is the
second major function of the BMS. The SOC is needed not just for providing the Fuel Gauge
indication.

The BMS monitors and calculates the SOC of each individual cell in the battery to check
for uniform charge in all of the cells in order to verify that individual cells do not become
overstressed. The SOC indication is also used 10 determine the end of the charging and
discharging cycles. Over-charging and over-discharging are two of the prime causes of battery
failure and the BMS must maintain the cells within the desired DOD operating limits. Hybrid
vehicle batteries require both high power charge capabilities for regenerative braking and high
power discharge capabilities for launch assist or boost, For this rexson, their batteries must be
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maintained at a SOC that can discharge the required power but still have enough headroom to
accept the necessary regeneralive power.

Characteristics of rechargeable batteries:

* A cell is an clectro-chemical device capable of supplying the encrgy that results from an
internal chemical reaction to an external electric circuit.

* A baitery is composed of onc or more cells, either parallel or series connected to obtain

required current/voltage capability (batteries comprised of series connected cells are by far the
most common).

* ESR (Equivalent Series Resistance) is the internal resistance present in any cell that

® limits the amount of peak current it can deliver.

* The Amp-hour capacity of a battery (or cell) is its most important figure of merit: it is defined
as the amount of current that a battery can deliver for 1 hour before the battery voltage reaches
the end-of-life point.

» The "c" rate is a current that is numerically equal to the A-hr rating of the cell. Charge and
discharge currents are typically expressed in fractions or multiples of the ¢ rate.

® The MPV (mid-point voltage) is the nominal voliage of the cell, and is the voltage that 15
measured when the battery has discharged 50% of its total encrgy.

® The measured cell voltage at the end of its operating life is called the EODV, which stands for
End of Discharge Voltage (some manufacturers refer to this as EOL or End of Life voltage).

* The gravimetric energy density of a battery is a measure of how much energy a battery
contains in comparison o its weight,

* The volumetric encrgy density of a battery is a measure of how much encrgy a battery contains
in comparison to its volume,

* A constani-voltage charger is a circuit that recharges a battery by sourcing only enough current
to force the battery voltage to a fixed value.

= A constant-current charger is a circuit that charges a battery by sourcing 2 fixed current into the
battery, regardless of battery voltage,




Maintenance of batteries:

Batiery service and maintenance are critical to UPS reliability. A gradual decrease in battery life

can be monitored and evaluated through voltage checks, load testing or monitoring. Periodic
preventive maintenance extends battery string life by preventing loose connections, TeMoving
corrosion and identifying bad batteries before they can affect the rest of the string.

What can go wrong with batteries?

Conditian Cause
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Precautionary Note:

» Do not charge by higher current or higher voltage than specified. Doing so may generate gas
inside the battery, resulting in swelling, fire, heat generation or bursting.

« Do not heat, disassemble, nor dispose of in fire. Doing so damages the insulation materials and
may cause fire, heat generation, leakage or bursting.

e Do not solder directly to the battery. If soldering is performed directly to the battery, the
battery is heated up, consequently causing leakage, explosion or fire due¢ to overheating from
internal short-circuit,

s Do not short. If the (+) and (-) come into contact with metal materials, short-circuit occurs. As
a result, fire, heat generation, leakage or bursting may occur.
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s Keep batteries oul of the reach of children. It is dangerous if children swallow the battery.
Keep batteries which are considered swallow able out of the reach of children. When designing
mechanical hardware around the battery, make sure that the battery cannot be removed by
children. Swallowing may lead to bums, perforation of soft tissue, and death. Severe burns can

occur within 2 hours of ingestion. In case of ingestion of a battery, seck medical attention
immediately.

* [Jo not reverse placement of (+) and (-). If the (+) and (-} side of the battery is reverse inserted,
it may cause a short-circuit or over discharge of the battery on some equipment and it may
induce overheating, explosion or fire,

= Do not discharge by force. If the batlery is discharged by direct connection o an external
power supply ctc., voltage of the battery will decline lower than 0 volt (electrical reversal) and
will cause the battery case to expand, overheat, leak, explode or bumn.

* In case of leakage or a strange smell, keep away from fire to prevent ignition of any leaked
electrolyte.

* Do not weld terminals to the battery. The heat by welding may cause fire, heat generation,
leakage or bursting. We weld standard terminals under strictly controlled conditions. If you need
to weld terminals to the battery, please consult us in advance.

= In case of disposal, insulate between (+) and (-) of battery by an insulating material. Jumbling

batteries or with other metal materials cause shori-circuit. As a result, fire, heat generation,
leakage or bursting may occur,

For More Details:

https://batteryuniversity.com/
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Geo- Tagged Photos:
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Topic: Role of Power Electronics in EV Technology

1] Electric Vehicle History & Advantages.

2| Components of Electric Vehicle

3| Types & Benefits of EV

4] Com parison of EVs

5] Configurations of EVs

6] Impact of EV on Grid: Negative & Positive
7] ¥ehicle to Grid Technology
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An Eleciric Valick is @ vehicle that operales on an eheciric molor, instead of an infernal combustion engine thal

penerates power by buming a mix of fuel and gases. Elecirc velwcle /s seen a3 a possible replacement for the
current-genealion aufomobils in near fufure lo address environmental challanges,

Imspired by road gobng autemobiles powered by
slectricity,

E—r Propefled by one electrie motor er mose using
banterie,

Blectric motors give instant tarque, snd smoath
scceleration

Plug-in electric vehicles [EVs] are fast, han and
efficient. Maintensnce is simpler and cheapes,

Lower Lifetime Cost
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Components of Electric Vehicle

Electric vehichkss congiats of an sectric motor that s powered by o battery pack. The main
advantage of electric vehiclea I that they smit zere emlssions and are eco-friendhy: They also
de nol consume any fossil Maels, henee uee o sustainable form of energy for povwering the car
The main componenis of electric vehicles are :

Traction hattery paclk
Electrie motor
Pavier inverter
Chorge Part

Cnkoare charger
Controller

Auilliney battertes

Jhermal system [cooling]
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Types of EVs

There are four types of electric vehicles (EVs) available:

Battery Electric Vehicle (BEV): Fully powered by electricity. These are

the more efficient compared to hybrid and plug-in hybrids.

Hybrid Electric Vehicle:
Hybrid Electric Vehicle (HEV): The vehicle uses both, the internal
combustion (usually petrol) engine, and the battery powered motor
powertrain. The petrol engine is used both to drive and charge
when the battery is drained. These vehicles are not as efficient as
fully electric or plug in hybrid vehicles.
Plug-in Hybrid Electric Vehicle (PHEV): Uses both an internal
combustion engine and a battery charged from an external socket
(they have a plug). This means the vehicle's battery can be charged
with electricity rather than the engine. PHEVs are more efficient
than HEVs but less efficient than BEVs.
Fuel Cell Electric Vehicle {FCEV): Electrical energy Is produced
from fuel cell stacks which converts hydrogen to electricity.

Benefits of EV

1] Low Running Cost

2] Low Maintenance Cost

3] Zero Tailpipe Emission

4] Tax & Financial Benefits

5] Petrol & Diesel use is destroying our planet
6] Electric Vehicles are easy to drive & quiet
7] Convenience of Charging at home

8] No Noise Pollution

Source: 4 - i i i ] ic-
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Hybrid

Configurations of EV

Based on drive arrangements

1] EV with a Clutch

2] EV without a Clurch

3] Single Motor Drive

4] Multiple Motor Drive

5] In wheel Drive

6] In wheel wireless drive

7] Fixed Gearing Transmission

B] Variable Gearing Transmission

Ajeenkya DY Patil School of
Enqineering, Lohegaon, Pune
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1] Elimple Battery Power Configuration
(Battery connected to motor through a
pnmrt_mm‘]:

2] Two Batteries and Power Converter:
One battery is optimized for high specilic
energy and tbsutlm-hrlmgmﬂ't
power.
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4] Hydrogen [Eenmﬂmbmrd using
Hqu’ﬁd lnali-.ﬂnm n mel.tmnulj

5] Battery & Super capacitor combination
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Impacts of EV
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