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With reference to the letter cited above, the following Value Added Course offered by
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' _S.No | Code Allotted Title
1. | EVA002 Advances in Solar Energy Technologies .
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(Version: 2)
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Subject Code / Name: EVA002-ADVANCES IN SOLAR ENERGY TECHNOLOGIES

I

SYLLABUS
EVA002 ADVANCES IN SOLAR ENERGY TECHNOLOGIES
LTPC
2002
UNITI ADVANCES IN SOLAR PV MATERIALS 6

Semiconductor Materials and Modelling - Crystalline silicon solar cells - Thin film technologies -

Space and concentrator cells - Organic and dye sensitized cells - Evaluating a Site for Solar PV
Potential.

UNIT I MPPT CRITERIA FOR PV SYSTEMS 6

UNIT Il STAND ALONE PV SYSTEM 6

Solar modules - storage systems - power conditioning and regulation - MPPT- protection -
Stand-alone PV systems design - sizing.

UNIT IV GRID CONNECTED PV SYSTEMS 6

PV systems in buildings - design issues for central power stations - safety - Economic aspect -
Efficiency and performance - International PV programs.

UNITV MODELLING AND SIMULATION OF PV SYSTEMS USING MATLAB 6

Introduction to Systems - Systems Modeling - Formulation of State Space Model of Systems - Model
Order Reduction - Interpretive Structural Modeling - System Dynamics Techniques — Simulation.

TOTAL: 30 PERIODS
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Mr.f Arokiaraj v \&\f\—

Faculty in-charge HOD/ EEE
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Subject Code / Name: EVA002-ADVANCES IN SOLAR ENERGY TECHNOLOGIES

| IKINGS

(NAAC Accredited Institution)
(Ap proved by AICTE New Del hi Affil iatad to
Anna University, Ch )

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
COURSE PLAN

Sub. Code :EVA002 Branch / Year / Sem : B.E EEE / Il /V

Sub.Name : Advances In Solar Energy Technologies Batch : 2018-2022
Staff Name : Mr.J.Arokiaraj Academic Year: 2020 - 21 (ODD)

COURSE OBJECTIVE

1. To get an overview of different types of photovoltaic semiconductor devices and their
characteristics.

2. To analyze the operation and performance parameters MPPT criteria for PV systems.

3. To study the operation techniques and basics topologies standalone operation of PV system.

4. To learn the different techniques of grid connected PV system.

5. To study the modelling and simulation of PV systems using MATLAB.

TEXT BOOKS
T1. Solar Cells: Materials, Manufacture and Operation, Tom Markvart University of Southampton, UK

and Luis Castafier Universidad Politecnica de Catalunya, Barcelona, Spain, First edition 2005
Reprinted 2005, 2006, Elsevier Ltd.

T2. Study of maximum power point tracking (MPPT) techniques in a solar photovoltaic array, Arjav
Harjai, Abhishek Bhardwaj, Mrutyunjaya Sandhibigraha, nit, Rourkela.

T3. Solanki C.S., “Solar Photovoltaics: Fundamentals, Technologies And Applications”, PHI
Learning Pvt. Ltd.,2015.

T4. Modeling and Simulation of Systems Using MATLAB and Simulink, Devendra K. Chaturvedi,
CRC Press, 2010 by Taylor and Francis Group, LLC.

REFERENCE BOOKS

R1. “Power Electronics for Renewable Energy Systems”. C.R.Bala Murugan, D.Periyaazhagar,
N.Suresh, Sruthi Publishers, Jan - 2017.

R2. “Solar Photovoltaic Technology and systems”, Chetan Singh Solanki, PHI Publications. 2017.

WEB RESOURCES
WL http://www.energy.wsu.edu/Documents/SolarPVforBuildersOct2009.pdf (Topic No. 06)
W2. https://pdfs.semanticscholar.org/1db7/435215cb2d9895bc29e0358a9b23300988f5.pdf

(Topic No. 12)
W3.https://www.sciencedirect.com/science/article/pii/S0960148105002831 (Topic No. 22)

W4, http://www.os.ucg.ac.me//MS_kn.pdf (Topic No. 27)

VA-ASET.3 KCE/EEE/CPATI-YR/ASET




Subject Code / Name: EVA002-ADVANCES IN SOLAR ENERGY TECHNOLOGIES

’_\
No. of Cumulative
Topic Books for Teaching
No Topic Reference vageNo. Methodology R:i::l:: d pz:)-i.:;s
UNIT1 ADVANCES IN SOLAR PV MATERIALS (6)
L Semicqnductor Materials and T1 30-52 BB 1 1
Modelling
9 ((:I:l}lr:talhne silicon  solar T 72-86 BB 1 2
3. | Thin film technologies. T1 218-337 PPT 1 3
4 Space and concentrator
) cells. 354-388
5 Organic and dye sensitized e 393-442 BB 2 4
) cells.
Evaluating a Site for Solar PV
b Potential. w1 ) PPT 1 6
LEARNING OUTCOME
At the end of unit, students should be able to
* Describe the basic materials of PV cells,
* Understand the concepts of PV Power Generation semiconductor devices.
UNIT II TESTING, CALIBRATION AND MPPT CRITERIA FOR PV SYSTEMS (6)
7. Testing.
8. | Monitoring and Calibration. T 452407 RET 2 8
9. Photovoltaic System T2 17-25 BB 1 9
Components.
10 Maximum Power Point
| ™ | Tracking Algorithms. T2 25-29 BB 2 11
| 11. [ Different MPPT techniques.
12, In!plementatlon of MPPT W2 BB 1 12
using a boost converter.
LEARNING OUTCOME
At the end of unit, students should be able to
e Study and analyze the Solar Photovoltaic System Components.
* Todevelop the different maximum power point tracking algorithms.
e To implement the various techniques of MPPT.
UNIT Il STAND ALONE PV SYSTEM (6)
13. | Solar modules. T3 3357% PPT 1 13
120-
14. | Storage systems. R2 142 BB 1 14
Power conditioning and N
15. | owere - R1 e BB 1 15
regulation. 3.47
16. | Protection. R1 3.13- BB 1 16
' 3.14
Stand-alone PV systems 3
17, | onc-alone Y T3 e Sem 1 17
design. 423
- 437-
18. | Sizing. T3 440 BB 1 18
LEARNING OUTCOME
At the end of unit, students should be able to
e Study and analyze the Solar Modules and Storage systems.
e Getting detailed operating for Standalone PV systems and Sizing.
VA-ASET.4 KCE/EEE/CPATI-YR/ASET



Subject Code / Name: EVA002-ADVANCES IN SOLAR ENERGY TECHNOLOGIES

UNIT IV GRID CONNECTED PV SYSTEMS (6)
No. of Cumulative
T(;};lc Topic ::& l:::::: Page No. M:;:::"I'g Hours No. of
ology Required periods
19. | PV systems in buildings. T1 ‘:45% BB 1 19
Design issues for central 4.28-
20. power stations. R1 4.36 BB : 20
299-
21. 5
Safety. T1 300 BB 1 21
22. | Economic aspect. W3 - PPT 1 22
23. | Efficiency and performance. T1 ]5‘?7‘?7 BB 1 23
24. | International PV programs. R1 553312 BB 1 24
LEARNING OUTCOME
At the end of unit, students should be able to
. Study the Design issues for central power stations.
° Understand the Economic aspect, Efficiency and performance.
UNITV MODELLING AND SIMULATION OF PV SYSTEMS USING MATLAB (6)
25. | Introduction to Systems.
26. | Systems Modeling. s 138 - : -
Formulation of State Space
27. Model of Systems. bl FeT 1 26
28. | Model Order Reduction. T4 219-263 BB 1 27
Il - T4 | 300-325 BB 1 28
Modeling.
30. | System Dynamics Techniques T4 327-344 BB 1 29
31. | Simulation. T4 401-420 PPT 1 30
LEARNING OUTCOME
At the end of unit, students should be able to
. Understand the Impact of Simulation.
° Analyze of the techniques used for simulation tools.
COURSE OUTCOME
At the end of the course, the students will be able to
e Use different materials used for photovoltaic cells manufacturing.
e Understand the principles and operation techniques used for MMPT.
e Analyze and design standalone operation of PV power generation.
e Describe the various grid connecting techniques for PV system.
e Understand the simulation tools used for photovoltaic power generation.
INTERNAL ASSESSMENT DETAILS
ASST. NO. I I
Topic Nos. 1-14 15-31
Date
Prepa Verified by
% kg,‘/h\a/ \L»". 5 —
. Arokiaraj - T e ~HOD/EEE
Approved by
Principal
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COUEGE OF ENGINERR NG
(NAAC Accredised Institution)

(Approved by AICTE. Nevw Delhi A/l sated to
___Anna Unhersity, Chennat)

@

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
Acadamic year 2020-21 0dd Sem

SUBJECT: EVA002 - ADVANCES IN SOLAR ENERGY TECHNOLOGIES
SEMESTER - V /Il - Year EEE

COURSE CREDIT DETAIL

L|T|P| C
210 0| 2
STUDENTS DETAILS
Roll No. | Register Number Name of the Students
1. 821118105001 ABIRAMI U
2. 821118105002 AKESH SATHIYA A
3. 821118105003 BAVANA K
4. 821118105005 CHANDRAKUMAR S
5. 821118105006 CHANDRAPRIYAS
6. 821118105009 JAGADESHWARAN S
7. 821118105010 JAYAPRAKASH R
8. 821118105011 KARTHIKEYAN K
9. 821118105013 KAVIYAM
10. 821118105015 MOHAMEDHALITH S
11. 821118105017 PRIYADHARSHINI S
12. 821118105019 SANTHOSH G
13. 821118105020 SANTHOSH G
14. 821118105023 VASANTH K
15. 821118105301 { PREMALATHA N
COMMITTEE MEMBERS
COURSE IN CHARGES Mr. ). AROKIARA] AP/EEE
SENIOR FACULTY MEMBER Mr. RSUNDARAMOORTHI AP/EEE
|| DAABSMAIN | o
PRINCIPAL Dr. ). AR';';I;'IA VIAYA Professor

#’?’W‘/ [l

Course in Charges

%V‘g ic Coordlnator
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Head of ¢ the D




KINGS

COULECGE OF ENGINEERING
(NAAC Accradited In
(Approved by AICTE, New Delh( Affiliated to
Anna Unhersity, Cheanai)

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

ACADEMIC YEAR 2020-2021 / ODD SEMESTER

TIME TABLE for VALUE ADDED COURSES

111 EEE Class Strength : 15
Ses
sio 1 11.30a.m 2 12.45p.m 3
n - -
Da 10.30am- [11.45am | 1145am-| 1.30p.m 1.30 p.m -
Y1 11.30am 12.45 p.m 2.30 p.m
E:
SAT | EVA002 EVA002 Z EVA002
=}
/m - R
gggh NAME OF THE SUBJECT | NAME OF THE STAFF | DEPT. PERIODS/WEEK
Advances in solar energy P
EVA002 technologies Mr. J. Arokiaraj EEE 3

s
9A NWM/W = o el?
DEPT. bACC \:E/M

HEAD OF THE DEPARTMENT PRINCIPAL
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SUBJECT: EVA002 - ADVANCES IN SOLAR ENERGY TECHNOLOGIES
SEMESTER -V /11l - Year EEE
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Total No. of Course hours conducted = 30

Assessment test conduct on 30-09-2020 & 26-10-2020
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Class: III EEE
Maximum marks: 100
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KINGS COLLEGE OF ENGINEERING
CONTINUES ASSESSMENT TEST - I ( Sep-2020)
EVA 002 - ADVANCES IN SOLAR ENERGY TECHNOLOGIES

Answer all the questions
PART - A (10x2=20)

List the Basic components grid connected solar systems.
Recall the three Steps involved in Cell processing.
Differentiate the solar modules types.

Rewrite the module efficiency (watts per Area).

(lassify the different MPPT techniques.

Write the Procedure for testing for solar panels.

Draw the calibration system for solar PV systems.
Define solar PV regulation.

What is array arching? How it can be prevented?

What are super capacitors? State its advantages and uses.

PART - B (5x13=65)

. (@) How is light absorbed in a semiconductor? Also write notes on

recombination of e-h pairs.
(OR)
(b) How a pn junction is formed? And explain its characteristics.

. (a) Discuses about the optical and recombination losses.
(OR)
(b) What is the effect of light, temperature and parasitic resistance on a solar
cell?
. (a) With neat diagram explain the protection techniques used for solar PV
system.

(OR)
(b) Estimate the power conditioning in PV system.

. (a) Explain in detail about the different types of energy storage system.

(OR)
(b) What are the design issues for a central PV power station? Discuss in

detail.

T

Date & Session: 30-09-2020 & FN
Time: 9.30 AM -12.30 PM

(13)

(13)
(13)
(13)

(13)



15. (a) Summarize the working of the pumped hydro electric energy storage
system.

(OR)
(b) Illustrate the sensible heat storage system in details.

PART - C (1x15=15)

16. (a) With a neat diagram explain grid tied solar PV system.

(OR)

(13)

(13)

(15)

(b) Explain about any three international PV programs in existence and its (15)

development.
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KINGS COLLEGE OF ENGINEERING
CONTINUES ASSESSMENT TEST - II (Oct - 2020)
EVA 002 - ADVANCES IN SOLAR ENERGY TECHNOLOGIES

Class: III EEE Date & Session: 26-10-2020 & FN

Maximum marks: 100 Time: 9.30 AM -12.30 PM

Answer all the questions
PART - A (10x2=20)

L

Recall the use of blocking Diode.

Why regulator is needed in a PV system?

Compare the materials used in mounting structures.

Define depth-of-discharge.

List the economic issues involved in large, central-generating PV plant.
Compute the various approaches to rooftop mounted PV arrays.
Differentiate Capacity and energy credit.

Compute array arching. How it can prevent?

© ® N U oA W N

What are the situations based requirement in Modeling simulation?

Write the Classification of Models.

—
e

PART - B (5x13=65)
11. (a) With neat diagram explain the protection techniques used for solar PV (13)

system.
(OR)
(b) Estimate the power conditioning in PV system. (13)
12. (a) Explain in detail about the different types of energy storage system. (13)
(OR)

(b) What are the design issues for a central PV power station? Discuss in detail.  (13)



13. (a) Describe in detail on: (13)

(i) Inverters used in PV system.
(ii) Sizing of PV system.,

(OR)
(b) Discuss about the issues addressed during grid tied solar power. (13)

14. (a) Explain the economical aspects of PV system. Also explain how PV system is (13)

usually rated?
(OR)
(b) Muminate about the safety and islanding issues of central power stations. (13)
15. (a) Write the Formulation of State Space Model of Systems. (13)
(OR)
(b) Construct and Arrange the Techniques of System Analysis. (13)

PART - C (1x15=15)

16. (a) Construct the any one Modeling and Simulation of Systems Using MATLAB (15)
and Simulink.
(OR)
(b) Discuss the Basics of Linear Graph Theoretic Approach in modeling of the (15)
System.
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IKINGS

COUEGE OF ENGINEERWNG

C Accredised I

[nstitution)
(Ap proved by AICTE Rew Delki Affiliated to

Anne Us hursity, Chennei)

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
Acadamic year 2020-21 Odd Sem

VALUE ADDED COURSE
WEBPORTAL ENTRY-1

SUBJECT: EVA002 - ADVANCES IN SOLAR ENERGY TECHNOLOGIES
SEMESTER - V / III - Year EEE

TOTAL HOUR: 18

Roll Register Name of the Attended Mark
No. Number Students Hour

1. | 821118105001 | ABIRAMIU 17 96

2. | 821118105002 | AKESH SATHIYA A 17 95

3. | 821118105003 | BAVANAK 16 84

4. 1821118105005 | CHANDRAKUMAR S 16 85

5. 1821118105006 | CHANDRAPRIYAS 16 86

6. | 821118105009 | JAGADESHWARAN S 16 85

7. | 821118105010 |JAYAPRAKASHR 17 96

8. | 821118105011 | KARTHIKEYAN K 17 94

9. | 821118105013 | KAVIYAM 17 87

10.| 821118105015 | MOHAMEDHALITH S 18 96

11.| 821118105017 | PRIYADHARSHINI S 17 87

12.| 821118105019 | SANTHOSH G 15 88

13.| 821118105020 | SANTHOSH G 16 83

14.| 821118105023 | VASANTH K 17 95

15.| 821118105301 | PREMALATHAN 18 96

A MYW 5 e
{M‘{‘ibf /‘?)0 gl 4k
Faculty In-Charge Head of the Dep%lnt Principal
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KINGS

COUNBGE OF ENGINEERWNG

(NAAC Accradied

Institution)
(Approved by AICTE Now Dalli Afflinted to

Anna Un bwrsity, Chennsi)

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
Acadamic year 2020-21 0dd Sem

TOTAL HOUR: 12

VALUE ADD

RSE

WEBPORTAL ENTRY-2

SUBJECT: EVA002 - ADVANCES IN SOLAR ENERGY TECHNOLOGIES
SEMESTER - V / III - Year EEE

Roll Register Name of the Attended Mark
No. Number Students Hour

1. | 821118105001 | ABIRAMIU 11 94

2. | 821118105002 | AKESH SATHIYA A 11 93

3. | 821118105003 | BAVANAK 11 86

4. | 821118105005 | CHANDRAKUMAR S 11 87

5. | 821118105006 | CHANDRAPRIYA S 11 84

6. | 821118105009 | JAGADESHWARAN S 11 87

7. | 821118105010 | JAYAPRAKASH R 12 94

8. | 821118105011 | KARTHIKEYAN K 12 96

9. (821118105013 | KAVIYAM 10 89

10.| 821118105015 | MOHAMEDHALITH S 11 94

11.| 821118105017 | PRIYADHARSHINI S 10 83

12.| 821118105019 | SANTHOSH G 12 82

13.| 821118105020 | SANTHOSH G 11 87

14./ 821118105023 | VASANTHK 12 95

15.1 821118105301 | PREMALATHA N 11 94
(i Mo, SR

Faculty In-Charge Head of the Department Principal




Inst Code & Name : 8211 - KINGS COLLEGE OF ENGINEERING

ANNA UNIVERSITY :: CHENNAI - 600 025
OFFICE OF THE CONTROLLER OF EXAMINATIONS
Assessment Detalls Entered
NOV. / DEC. EXAMINATION, 2020 - EXAMINATIONS

Branch Code / Name : 105 : B.E. Electrical and Electronics Engineering  University : AUC

Semester : 05
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ANNA UNIVERSITY :: CHENNAI - 600 025
OFFICE OF THE CONTROLLER OF EXAMINATIONS
Assessment Details Entered
NOV. / DEC. EXAMINATION, 2020 - EXAMINATIONS

nst Code & Name : 8211 - KINGS COLLEGE OF ENGINEERING
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ANNA UNIVERSITY :: CHENNAI - 600 025
OFFICE OF THE CONTROLLER OF EXAMINATIONS
Assessment Details Entered
NOV. / DEC. EXAMINATION, 2020 - EXAMINATIONS
nst Code & Name : 8211 - KINGS COLLEGE OF ENGINEERING
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<  STUCORAPP

Result for Nov. / Dec. Examination, 2020 [ Arrear ]

Register Number: 821118105002

Mame : AKESH SATHIYA A

Branch : B.E. Electrical and Electronics Engineering

Semester Subject Code Grade Result

03 EC8353 A PASS
03 EEB301 B+ PASS
03 EEB381 A PASS
03 MAB353 B PASS
D3 ME8792 B PASS
02 BEB252 A+ PASS
D2 EE8251 B PASS
0z PHB8253 B+ PASS

Note : [Grade]# The Screen was not shared during the Examination. If this is

repeated in future, this will be treated as malpractice.
( Example: A# B# C# ...)

Result for Nov. / Dec. Examination, 2020

Register Number: 821118105002

Name: AKESH SATHIYA A

Branch : B.E. Electrical and Electronics Engineering

Semester Subject Code Grade Result

05 CS8392 B+ PASS
05 EE8501 ] PASS
05 EE8551 B+ PASS
05 EE8552 u RA
05 EEB591 B PASS
05 EVAOD2 0 PASS
05 OMD551 B PASS

Note : [Grade]# The Screen was not shared during the Examination. If this is
repeated in future, this will be treated as malpractice.

( Example: A# B# C# ...)

Legends

Disclaimer: The resuit published in this website is pravisional only. NIC or O/o CoE, AU are not responsible for any inadver
rror that miay have crept in the data / results being published on the Net. This |5 being published on the Net just for immed
formation to the examinees. The Final Mark Sheets Issued by the University should only be treated authentic & final in
egard. These Provisional Results will be considered by the University, further, only based on DOTE approval




