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Department of f'.bctrical And $ectronics Engineering

Academic Y ear 2022-2023

Y ACEEZZZ3SPVD-SoIar PV Systems Design

OBIECTTVE OF THE COURSE
o Understand the basic principles of solar energy and photovoltaic technology
. Learn how to design, size, and optimize solar PV systems.
. Gain knowledge of the components and configurations of PV systems.
o Perform technical and economic analyses of PV systems.
. Ensure compliance with standards and regulations.
o Develop practical skills through hands-on projects and laboratory work.

CHAPTER 1:
Types of Solar Power Plant: Grid connected solar Power Plant-Grid interactive solar power
plant -Net Metering Solar Power Plant-Off-Grid /'Hybrid soltr power plantrSchemes of solar
power plant

CHAPTER 2:

Selection of site and shadow analysis: PV module structure inter row spacing calculation-
Pitch analysis--Selection of PV module tilt angle-Near shading object calculation-Site survey
and plant assessment-Type of solar radiation-lrradiance assessment and comparison-Solar
Radiation Data-Sun path Diagram-Defining the Position of the Sun-Solar Altitude-Geometric
Effects-Tilting Solar Modules-Magnetic North & True North

CHAPTER 3:
Selection of PV' module technology: lntroduction-Crystalline technology-Thin film
technology-Bi-facial technology-Comparison between PV module technology-Comparison
between solar power plant energy out put

CHAPTER 4:
Selection of PV module (cells and BOM) and'sizing: Types Crystalline module cells-
Manufacturing process of PV cells-Comparison between mono crystalline-Selection of PV
cells-Selection of front and rear sheet-Selection of PV module glass-Selection of EVA sheet ,

Bus bar and frame-Characteristics of a Solar Cell- Power Characteristics of a Solar Cell-Fill
factor and Equivalent Solar cell Circuit-STC and NOCT

CHAPTER 5:
Inverters Selection and Sizing (Grid Connection and Off Grid):Types of solar inverter-
Selection of string /central / off grid inverter-Selection of power conditioning unit (PCU)-
Sizing of solar inverter for roof top and grid connected projects-Selection and sizing of string
inverter-Selection and sizing of central inverter-AC/DC overloading calculation and losses-

Protection requireinent of iolar inverter-Passive and active protection-Anti- iglanding
protection-Mounting arrangement of string inverter-IEC/IEEE /Grid Compliance of inverters-
Grid-Connected Inverters vs. Stand-Alone Inverters-lnverter Communication and remote
monitoring-Inverter Products For Use In India
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OUTCOMES:
o To pursue careers in the solar energy industry, equipped with the knowledge and

skills necessary to design. implement, and manage solar PV systems effectively.

o Evaluate the potential of new technologies and their integration into existing systems.

Total: 35 hours
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Course Schedule

Dat
e

Time TOPICS

9.00 am to
12.30 pm

Types of Solar Power Plant: Grid connected solar Power Plant-Grid interactive solar power
plant -Net Metering Solar Power Plant-Off-Grid / Hybrid solar power plant-Schemes of solar
power plant1.00 pmto

5.00 om

071021
2023

9.00 am to

12.30 pm
Selection of site and shadow analysis: PV module structure inter row spacing calculation-Pitch

analysis--Selection of PV module tilt angle-Near shading object calculation-Site survey and

plant ass'essment-Type of solar radiation-lrradiance assessment an<i comparison-Solar Radiation

Data-Sun path Diagram-Defining the Position of the Sun-Solar Altitude-Geometric Effects-

Tilting Solar Modules-Magnetic North & True North

1.00 pmto

5.00 pm

2023

9.00 am to
12.30 pm

Selection of PV module technology: Introduction-Crystalline technology-Thin film technology-
Bi-facial technology-Comparison betwepn PV module technolggy-Comparison befl.veen solar
power plant energy out put1.00 pmto

5.00 pm

2023

9.00 am to

12.30 pm
Selection of PV module (cells and BOM) and sizing: Types Crystalline module cells-
Manufacturing process of PV cells-Comparison between mono crystalline-Selection of PV cells-
Selection of front and rear sheet-Selection of PV module glass-Selection of EVA sheet , Bus bar

and frame-Characteristics of a Solar Cell- Power Characteristics of a Solar Cell-Fill factor and

Equivalent Solar cell Circuit-STC and NOCT
1.00 pmto

5.00 pm

t0l02t
2023

9.00 am to
12.30 pm

1.00 pmto

5.00 pm

Total Hours 35

Tea Break: l0:40 am to l0:55am &02:45 pm to l5:00 pm

Lunch Break : l2:30pm to 0l:00pm

Course Coordinator OD/EEE pnrl{$Ar.

lnverters Selection and Sizing (Grid Connection and Off Grid):Types of solar inverter.
Selection of string /central / off grid inverter-Selection of power conditioning unit (PCU)-Sizin6
rf solar inverter for roof top and grid connected projects-Selection and sizing of string inverter-
Selection and sizing of central inverter-AC/DC overloading calculation and losses-Protectior
:equirement of solar inverter-Passive and active protection-Anti- islanding protection-Mountin6
lrrangement of string inverter-lEC/IEEE /Grid Compliance of inverters-Grid-Connectec
lnverters vs. Stand-Alone Inverters-lnverter Communication and remote monitoring-Inverter
Products For Use In India
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
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, One page Report

Name of the course

Development Course Code

Course Coordinator

Date/Duration

: Solar PV Systems Design

: VACEE2223SPVI)
: Mrs.K.JeyaPriya

: 06.02.2023-10.02.2023 - 35 hours

I here afTirm that the Third and Final Year students of strength 27 have been taught
the value-added course tittle "Solar PV Systems Design " as per the syllabus and completed
within the stipulated time duration.

I confirm that the value-added course titled "Solar PV Systems Design" has been'I
conducted in the beginning of the semester and course delivery along with the attendance of
the students was recorded.

I confirmed that all the students were actively participated in the course and the
eligible students were certified for the course.

AP/EEE

Course Co-Ordinator

S.Pandimeena,

APIEEE

Head of the Department

or.\1q,
Princip'"al

Dr. p* . R AJ A M.E_ ph.D_
P*INCIPAL

PA{! D IAN SARASWATH I YADAVEN(; rNELr; 
r frr (, COLLEdE 

.1
\tES-_rnrr i ^i, rmansolai P.O-O3O 56 .

Si\,'..rgar,q.r, Dlsr ..arnjl Nagu

.1
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Mr.ICJeyaPriya,
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Assessment Questions with Atrswer

l. A solar cell converts light energy into
a) Electrical energy
b) Thermalenergy

c) Sound energy
d) Heat energy
Answer: a

6. Material used for making solar cell is

a) Silicon
b) Carbon

c) Sodium
d) Magnesium
Answer: a

7. The term photo voltaic comes from __
a) Spanish
b) Greek
c) German
d) English
Answer: b

2. There are three types of the solar cells.
a) True
b) False
Answer: a

3. Series and parallel combination of the solar cell is known as

a) Solar array
b) Solar light

c) Solar sight
d) Solar eye
Answer: a .,

4. Full form of FF in the solar field is
a) Form factor
b) Fill factor
c) Face factor
d) Fire factor
Answer: b

5. Calculate Fill factor using the data: Pmax:15 W, Voc:18 V, Isc:4 A
a) .65
b) .se
c) .20
d) .e8
Answer: c
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8. A typical output of a solar cell is

A.0.1 v
B. 0.26 V
c. l.l v
D.2 Y

Answer:B

9. The efficiency of a solar cell may be in the range
4.2 to 50h

B. l0to 15%
C.30 to 40Yo

D. 70 to 80%
Answer:B

10. A module iri a solar panel referS to
a. Series affangement of solar cells.
b. Parallel arrangement of solar cells.
c. Series and parallel arrangement of solar cells.
d. None ofthe above.
Answer:C

I l. The current density of a photo voltaic cell ranges from
a. 10 - 20 mAlcm2
b. 40 - 50 mA/cm2
c.20 - 40 mAlcmZ
d. 60 - 100 mA/cm2
Answer: b

12. . The function of a solar collector is to convert......
A. Solar Energy into Electricity
B. Solar Energy,radiation .t

C. Solar Energy thermal energy
D. Solar Energy mechanical energy

Answer:C

13. What is the rate of solar energy reaching the earth surface?
a) 1016W
b) 86sw
c) 2854W d

) l9l2w
Answer: a

14. What is total amount of solar energy received by earth and atmosphere?
a) 3.8 X 1024 Jlyear
b) 9.2 X 1024 Jlyear
c) 5.4 X 1024 Jlyear
d) 2.1 X 1024 llyear
Answer: a

15. The process of converting light (photons) to electricity (voltage) is called:
a) PV effect.
b) solar cell.
c) radiation.
Answer: a



atÂlectrical energy 

REGISTER NUMBER: |202o|0 SO |) 

b) Thermal energy 
c) Sound energy 

NAME OF THE STUDENT: 

d) Heat energy 

b) False 

1. A solar cell converts light energy into 

City Office: 10, Pandian Saraswathi St, Sivagami Nagar, Narayanapuram, Madurai - 625 014. Telefax- 0452 2682336, Mobie :98423-02628 

e Solar array 
b) Solar light 

Madurai - Sivagangai Highway, Arasanoor, Thirumansolai Post, Sivagangai Dt. - 630 561, Tamilnadu Mobile : 9842102628, 7373002628 Email info@psyec.edu.in Website: www.psyec edu.in 

2. There are three types ofthe solar cells. 
eTrue 

c) Solar sight 
d) Solar eye 

3. Series and parallel combination of the solar cell is known as 

a) Form factor 
bYFill factor 

c) Face factor 
d) Fire factor 

a) .65 

4. Full form of FF in the solar field is 

b).59 

PANDIAN SARASWATHI YADAV 

y20 
d) .98 

ENGINEERING COLLEGE 

a}silicon 
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5. Calculate Fill factor using the data: Pmax=15 W, Voc=18 V, Isc=4 A. 

b) Carbon 
c) Sodium 

Department of Electrical And Electronics Engineering 
Academic Year 2022-2023 

VACEE2223SPVD-Solar PV Systems Design 
Assessment Test Paper 

d) Magnesium 

6. Material used for making solar cell is 

a) Spanish 
bYGreek 
c) German 

d) English 

7. The term photo voltaic comes from 

P Sugnth 

8. A typical output of a solar cell is 
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.2 V 

9. The efficiency of a solar cell may be in the range 
A. 2 to 5% 

B10 to 15% 
C. 30 to 40% 
D. 70 to 80% 

10. A module in a solar panel refers to 
a. Series arrangement of solar cells. 
b. Parallel arrangement of solar cells. 

Series and parallel arrangement of solar cells. d. None of the above. 

11. The current density of a photo voltaic cell ranges from a. 10 - 20 mA/cm2 
b40 -50 mA/cm2 

c. 20- 40 mA/cm2 
d. 60 - 100 mA/cm2 

12..The function of a solar collector is to convert..... 
A. Solar Energy into Electriçity 
B. Solar Energy radiatior 
eSolar Energy thermal energy 
D. Solar Energy mechanical energy 

13. What is the rate of solar energy reaching the earth surface? 
a)t016W 

b) 865W 
c) 2854W 
d) 1912W 

14. What is total amount of solar energy received by earth and atmosphere? 
3.8 X 1024 J/year 

b) 9.2 X 1024 J/year 
c) 5.4 X 1024 J/year 
d) 2.1 X 1024 J/year 

15. The process of converting light (photons) to electricity (voltage) is called: 
a) PV effect. 
b) solar cell. 
et radiation. 
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Delrartmcnt of Electrical and Electronics Engineering

Student Atteldance Sheet
l

i\carlemic Ycar
('ource (lorle
( ourse Name
I)rrra(ion of hours
I'eriod of Course

t t2022-2O23
: VACItE2223SPVD

oor(l ina(or

: Solar P\/ S],stcms Design
:35
t 06.02.2023-10.2.2O23

PI{IN(]Iu

Altrn(lrnce Shcel lhtc:

Ilcgisler Nunrher Student Nanrc
09.(X) arn -

10.00 *nr
10.00 anr -
I1.00 rm

I l.15 anr -
I 2. I 5pnr

01.00 lrrn -

02.(l() pnr

02.(X) prn -
0J.()0 pnr

Sl. No
03.15 pnr -
(14.I5 pnr
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Pandian Sarasrvalhi yadav Engineering (hllege,Arasanoor -6-10561

Dcpnrtment of Elec(rical and Eleclronics f,ugineering
Student A(tendBrce Sheet

,Academic l'ear .
(lource (lode
('ourse Namc
I)uration of hours
I'eriod of Coursr

:2O22-2O23
: VACEE222JSPVD
: Solar PV Systerns Design
: J:!

: 06,02,2023-10,2,2023

Attcndance Shcet l)atr:

Sl. No Itegister Nunrbcr' Student Nanre
09.(X) nnr -
10.00 enr

10.0() anr -
I I.00 nnr

I l.15 anr -
I 2. I 5pnt

t)I.00 prn -

02.0(l pnr

02.00 pnr -
0J.00 pnr

(lJ.l5 grrn -
04.1 5 pnr

I 9 I 2020 I 0500 I S.BOSlj <.8& <,lL,I5 <,|+Lb s1! <,ihtB,
2 912020t05002 M.DIIN NAPRAKN SI I rv1 ,C}le Art9n* -.U.ffna

1o- //-o-ca
9t2020!05003 I).I)IIN RINISIII{I C)-DDn ^Cr',eril E\,bh -DDe3

4 9t2020t05005 I,, DINI:SI]KI.'MAII i rh) ;tNI t .D{' ,t t rbi
5 9t2020t05006 P.(;oBI >-/>-- 'c-tu. 1P* t-;--- Pu- I lc.- F'IJ
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-S-e. C\9 ss cl< s*--s
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r0 9t2020t0501 l P SWAl'IJI D-r D,s. EoC. Pr( P*s
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t2 9 I 2020 I 0530 | S AJAYSIiTIJI IPATTII -3*{* -\ 4c a.&: ( tn:r J.ffi[
l3 912020t05102 K,MOI IANASI.JNDARAM .h n/ zf f('-d,ra }<zi/o k nra /t ;l- ls nlc
l4 912020t05304 A,PRAGALA'I-HAN ,.Dnl ,.4 *D.nr J.C.\n- I .( r(\. 1.ob

912020t05105 R,SAl'HYA ) - q',n €..<r\ Hr.n Q icnI5 Q.1^
t6 9t70t9t0500t T.BABI] (l-'A $\A $rF. '\.4 hQ
l1 9120t9t05002 K l)lNllsII t<.p ,k.'rD kr\ rl.<.(D l, T\
l8 912019105003 J,CODSON .F.i.n *.0x \e! tr, rflr.. |. I\,tn AS.t}
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Pandian Sarnsrvlrlhi yadav Engineering College,Arastnoor -6J0561
Depnrtlnent of Electrical arid Eleclronics Engineering

Student Attendance Sheet
Acadenrir l'enr
(irurce (lode
(irursc Narr|c
I)ur{lion of hourc
I'criod of Corrrsc

t:2022-2023
: \rACIli2223Sl'Vl)
: Solur PV Syslenrs Dcsign

35
06.02.2023-10.2.2023

nalor( lorr PIIIN'b-

Aitcrrdance Shcct l)a tc

Sl. No llegistcr N unrber dent Name
09.00 arn -

10.00 tru
10.00 anr -
I1.00 nm

I l.15 anr -
12.t

.0() pnr - (12.00 pnr -
0J.00

l5;rrn -

t5
I 2020 I 0500 |I
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I I
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M.KAVIYARASUl9 9t 20t9t05004 I
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77 120t9t05007
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Nfdi*- CiYry .FM s,1 CF\
4 rFJ AC\ lf\ Lr) |.-f)
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P,!.. r.6 b- lr. r rflfarr-l -orq i r Dao- ^ ^

1 A.t.Y) M,p TA
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I'andian Sarasl'Nthi yadav Engineering ('ollcge,Arnsanoor -(rJ056 I
I)epartnrcnt of Elcclrical and Electronics lingineering

Student Attendunce Sheet
i\catlcrnic 'l'crr

( irrr rce (lotle
(irurse Nanre
l)urxtion of hours
l'criotl of Course

t:2022-2023
: Vz\CEE2223SPVD

Solar I'\/ Sl,stems Design
f5
06.02.2023-t0.2.2023

AtteIdance Shect l)atc:

Register Number Studcnt NameSl. No
09.0() am -
10.()0 anr

10.(l() anr -
I1.00 ant

I l.l5 anr -
I 2. I 5pnr

()I.{10 prrr -
()2.0(l pnr

02.00 pm -

0J.00 pnr

0J.15 prn

04. I 5 pnr

I 9l 202010500t S.BOSE ( c. tt E.IlN <"lt^f- <.Br'{q <.bP
2 9t 2020105002 M.DI IANAPRAKASTI ( 4 qry D? L,P @
3 9r2020t05003 D.DIIN IIINISHRI fi I >r-- Dr.. 'CYr.. DT\ L*1
4 912020105005 I, DINESHKUMAR C) \'-s '^ 

-F) I--s I -lr
91202010500(r5 P (iolll )er-'t >07 Q?o-t q)- Rr=' flz

)vbzr6 912020t05007 P GIIRIJPRASATII )'to.-r- I P-rt ^ I'A &^_ ?,b- PIL
7 912020105008 M,PRIYADHARSTIINI 4/tV\/' V -Pv ,/v1,ff {'Jl ,14 /h. Pr &t^h
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, \_\ \:Q - 
,,a -c s*a a-\ s-g
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14 9t2020105304 A.PRAGALATTIAN A"k- A-o,r '),*- A tl1"- aa- A lCxr'-
t5 9t2020t05105 R SAI'IIYA IlL-G k* &-no 1.9.\- Q.o^ A A.r.
t6 9170t9t05001 T,BABTJ f -.rI -t- o {/f-rQ 'n:P. rfrs ?qi

K.DINI:Sl I :f)t7 912019105002 f=f) RD t<p l<S
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lq 9120t9t05004 M KAVIYNRASI' r.&i/ .k1.1<o fu+*' - 4.re^ jX {.c,
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2t 91201910500(r K M(X)R-IIIY ? J,G\/ <. r{,1 a ,/t-ry,ov
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Pandian Saraswathi yadav Engineering CollegeoArasanoor -63056I
Department of Electrical and Electronics Engineering

Student Resistration Sheet
Academic Year
Cource Code
Course Name
Duration of hours
Period of Course

z 2022-2023
: VACEE2Z23SPYD
: Solar PV Systems Design
:35
z 06.02.2023-10.2.2023

Enrolled student list
Signature

Sl. No Register Number Student Name

1 9 r 2020 r 0500 I S.BOSE 9.rlpa
2 9120201 05002 M.DHANAPRAKASH lwt 2tu*
1
J 9120201 05003 D.DHARINISHRI P. frrfrIfrnn <HRL
4 9120201 05005 L.DINESHKUMAR w4+-, L
5 9120201 05006 P.GOBI ?. r:rogi
6 912020105007 P.GURUPRASAl'H 'P ft,,s5
7 9120201 05008 M.PRIYADHARSHINI t*1,cfo,,e-
8 9120201 0s009 S.SAN.IAY <"lJo*' =9 9120201050r0 B.SANTHOSHINI f\, !r,*n

l0 e1202010501 1 P.SWA-|FII ' s^^ Ili , p'
ll 9120201 050 I 2 A.TI'IANVEER AIIAMED kkd-
t2 9 I 2020 I 0530 I S.AJAYSETHUPATHI S-fi ia.ql,ilfuilal,hr' ,
l3 912020 I 05302 K.MOHANASUNDARAM sn t;btY $4
t4 9120201 05304 A.PRAGALATHAN A ' Ptugeda-bk ^
l5 9120201 05305 R.SATHYA s"JA*- A
l6 9t2019105001 T'.BABTI T' l\"*u
t7 9120191 05002 K.DINESI-I Ait*gA K
18 9120t91 05003 J.GODSON (- &)
19 912019105004 M.KAVIYARASU u' u{ito^Po l-o* ^

20 9120191 05005 MP.MADHANAGOPALAN

21 9120191 05006 K.MOORTHY K N"lrh
22 9120191 05007 M.PANTI.IEESWARAN ltl- e/4'dt
23 912019 I 05008 A.SANJEEVKUMAR n. gorh/t+
24 912019 I 05009 S.SAT[]ISHKT-]MAR (. c*lr+
25 912019105010 R.SIVANESAN R ^ <bnahe4*0"
26 9120t91 050 I 2 M.SRIMALAVIKA Nl'-)41n*-
27 912019 r 0501 3 M.VALLARASU rvl, l,,Ulfrzyl_

Course coordinator PRINh,

NA"-!"r- ' M p
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