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1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted
5. English version is authentic.
Marks
Q.1 | (a) | Listout the advantages and dis-advantages of the solar PV system. 03
ULl | 1) | AR 121128 s «ll slUel via AR§(A L] ALE] vieild). 03
(b) | Explain the following parameters for Solar PV:
(@) Short Circuit current (lsc)
(b) Open-circuit Voltage (Voc) 04
(c) Fill factor (FF)
(d) Module efficiency (at STC).
() | A1eR Yldl Hie «{1Astl URHILLN quHoxd):
(a) 2l Al52 522 (Is)
(b) ¥Uel-A (52 Al (Vo) oY
() (54 $522 (FF)
(d) H1sYd sletHdl (STC UR).
(©) !Explain the working p_rinciple and gor]struction of basic pyrheliometer 07
instrument for measuring solar radiation.
(5) | AR (502l Hiudl HIZ Yaeyd Uk (@auil{lestt s1d Rigid
2 Wiy sy AHed). °9
OR
(c) | Explain the solar power curve and sketch the approximate curve
throughout the day for the following PV configurations (considering 07
a site location in the Northern Hemisphere): (a) South-facing (b) East-
west facing (c¢) Dual-axis tracker
(s) | A2 Gosl s AHxldl e oflAeil Ylc] 22U ise] (Gl dNonltHi
Alell @lelol el Audlel) HI2 YHA [ead e(HALA vielfwd | 09
sd A B 5 (a) BQ1-YU{l (b) Yd-UlBdH dR§ (c) (-8 252
Q.2 | (a) | State the key characteristics of monocrystalline and polycrystalline
silicon solar cells, and how do they differ in terms of efficiency and 03
cost?
usl2 | () | Hledl(selfdd wa Wldl(sedloet Rlaslel Al Adell yua
L&l (Blsd 1] olld), A ) siletHdl wa WAl ¢[Ba 3l | 03
ld a2 ys B2
(b) | Consider a solar cell with the following characteristics: 04

o Short-circuit current (Isc): 5.5 A




« Open-circuit voltage (Voc): 0.6 V

e Maximum power point voltage (Vm): 0.5V

o Maximum power point current (Im): 5.0 A
Calculate the following parameters:

1. Maximum Power Output (Pmax)

2. Fill Factor (FF)

(“)

o3 ¢21lde] A2 Adlofl drei(@sdizl:
. Qlle-u(5e s22 (Is): 5.5 A

« 2 Uel-U(5e dle2% (Voo): 0.6 V

« H&dH UldR Ulge2 dl&% (Vi): 0.5V
o« H&dH UldR Ulge2 832 (Im): 5.0 A

ol Astl URMIGNA] d1R1d3] 52U

1. H&dH UldR H1G2Y2 (Pra)

2. (54 552 (FF)

oY

(©)

Explain the effects of temperature and illumination on the IV
characteristics of a solar cell. Additionally, explain how the fill factor
(FF) is related to the 1V curve.

07

(%)

AR Adedl IV dlal@Qsdix) U diuHlel v Uslleil 144
Uuestdl. dyHi sld 3522 (FF) IV sd 418 3d) 2 doifdd 8 d
{Hod).

09

OR

Q2

(a)

List out the main differences between perovskite solar cells and
crystalline silicon solar cells?

03

V3.2

()

Udas1e5e UleR A W ($22[Ael (UEslel AlalR Ay dRd|
Y dslddlef] ALEl 14 U)?

03

(b)

Consider a solar cell with the following specifications:
e Short-circuit current (Isc): 4.2 A
o Open-circuit voltage (Voc): 0.65 V
e Maximum power point voltage (Vm): 0.55 V
e Maximum power point current (Im): 3.8 A
Calculate the following parameters:
1. Fill Factor (FF)
2. Percentage Efficiency (), given that the incident solar power
is20 W

04

()

AP PSR HRLdd] AR Ad:
o Qe-AUMBR 532 (Is): 4.2 A
o UlUst-U(52 dlER2% (Voo): 0.65 V
o N[sYUY UldR UlFeR dI&% (Vim): 0.55 V
o N[SUUU ULAR UlEeR 532 (In): 3.8 A
UG WG URHILI HI ARl 51
1. (54 552 (FF)
2. HedH siletHdl (), %) 942 AlER Uld 20 W &

oY

(©)

Explain how series and shunt resistances influence the shape of the VI
curve of a solar cell. Additionally, explain how the fill factor (FF) is
related to the shape of the IV curve.

07

(%)

Q| wal 202 IYlMee AR SINel VI dUlisell qLsRA ¥dl d
Uel(dd 53 8 d uHd). dyui, 514 5522 (FF) IV dalisell HIS1R
419 5d] F1d doilad & d yHemdl.

09




Q.3

()

List the primary components of a photovoltaic (PV) system and
explain the role each component plays in the overall system.

03

U3

()

sleldle’es (PV) [MeHell uieMs geslefl AlEl ofeoildl K
W5 (AU €35 tseil 4 [Hsl uHomdl.

03

(b)

List the common environmental challenges faced by PV systems and
explain how they can be mitigated to ensure long-term performance.

04

(“)

PV (el gl dlHell SAMi wlddl AHI udldelly
UssRlsl Alel wetldl el diodl aAlnlefl s3] Y(etlsd sdl
adal 5d] 2ld endl 53] sl d uHxdl.

oY

(©)

The residential off-grid solar PV system has a daily electrical
consumption tabulated below:

Load Power rating | Qty. Hours/Day
(W)
Light bulb 40
Refrigerator 200
Television 120
Ceiling fan 100
Washing machine 500

5
15
4
10

2

Water pump 1600 2 1
The location receives an average of 7 hours of usable sunlight per day
(consider average of 400W/m2 irradiance each hour). Considering a
lead-acid battery with a depth of discharge (DoD) of 50% and an
efficiency of 85%, calculate the capacity of the solar PV system and
battery (in Ah) required.

Assumptions: Module efficiency = 15%, overall PV system
l0ss=20%.

NI R

07

(5)

A3[R1uE wIs-AlS AaR Uld]l [AweuHl tleis ([Aid durlel

o1 2064d2s B:
Load Power rating | Qty. Hours/Day

(W)
Light bulb 40

Refrigerator 200
Television 120
Ceiling fan 100
Washing machine | 500

5
15
4
10
2

R~ | o

Water pump 1600 2 1

| U1et £221% U321 7 SCLSell GUALDL 530 251U Wd] YAuslel
Hod 8 (2 sAl} AU 400W/m? (dl58L wuleHl dl). 50%
(SR (DoD) il GISLE WA 85% ofl sideiHdl Ul dls-AR/S
Aeila edleui Adl, dlgR Uldl R wa ¢23l (Ah Hi) <l
&Hdlefl a181d?l 52U

128U HISYd SII&HAL = 15%, WseR PV [eH ofs2llel =
20%.

09

OR

Q.3

(@)

Explain the role of charge controllers in managing battery charging.

03




U3

()

Q23] ULlSdletl AULEAHT Ul (1A 5o oS YHoxdl.

(b)

Explain the configuration of PV panels in an array and the reasons
behind it (consider any PV capacity as case study). Also, explain the
types of connectors and their properties used in creating the array.

04

(A1)

WU PV Uel&Ref 5la19{1321e1 4o deil Ulednneil SIRQ1 uHox1dl
(U wSl dd S18Ul PV eHdld wleHi ql). GURid, 3R
Wellddl HI2 dUdl Sasedel USIRL AA dHell YUY
A4,

oY

(©)

A solar PV system for a residential building with an average monthly
energy consumption of 1200 kWh. The location receives an average
of 4.5 kwh/m? insolation. Calculate (a) the minimum capacity of the
solar PV system, (b) number of PV modules and (c) area required for
installation to meet the energy demand of the building.
Consideration:

e PV module capacity: 500 W,

e PV module efficiency:18%

e Combined Inverter and DC/AC wiring efficiency: 90%

e Losses due to wiring, shading, temperature and other factors:

15%

07

(%)

1200 kWh ofl 43212l HIRLS Gl UL UL QLS HSlet HI2
AR PV (MM, el ARUL 4.5 kwh/m2 9e{ldlel Had 8.
28Ld7] 520 (a) AR PV (22He{l YeidH &HdL, (b) PV HISYElel
dudl wa () (W[ESalefl Goslsl Hidldl uSlil dndl H
po221A2lel HI2 %3] (AR

GRIEIENE

« PV HISYE &Hdl: 500 Wp

1] Hlsyd sideHdl: 18%

« Y5 9o WA DC/AC IRl sIl&HAL 90%

« AR, A5, dluHlel A W YRWUA 512 of5Alst: 15%

09

Q.4

(@)

List out the specialized tools required for maintenance of PV systems

03

V3.4

()

PV [UHs{l He2aoy HI2 2] [Al2Uw Altstlef] ALE] welld)

03

(b)

List the factors to ensure proper electrical connections and adherence
to electrical codes.

04

(“)

Y [Agd SISIBL o [Afd SlSef Uldet Y[Altd s:al
R AL€l ofeild).

oY

(©)

Explain the sequential technical steps one should perform if a solar
PV system has stopped producing power.

07

(5)

ol AR Uldl (122N uldR Gaugt sdlsj oib 53] €lg €l dl s(Hs
25(s159 Udleja{] yHdl.

09

OR

Q.4

(@)

Describe the importance of regular cleaning and inspection of PV
system components.

03

V3.4

)

PV [RieH geslell [AufMd A5l 1 [43]ei sl Hecds] dulel
52U

o3

(b)

List out the routine maintenance tasks for solar PV system.

04

()

12 Uld] ReH HIR ([ Md Aeaey sLleA] »LE] el

oY




(©)

Explain the different steps and checks necessary for an electrical
inspector to ensure that all components of a PV system are functioning
correctly prior to commissioning.

07

(5)

([agd ((ilels Hie e (aldd udte ) wa duldl yHdl 5 d
Qleilsdd sdl Ui 5 Yld)l Reuetl duiM g sl sMeulia uedi
19 31d s 530 @i 9.

09

Q5

()

List at least 8 solar PV mega parks, specifying the state name in India,
with their approximate capacities.

03

U35

)

Wi 2191 8 AleR Uldl DouL Ulsedl ULl odotld), dueil
viel(d AL UL HIRAH ARIeAL ot lHed) Geadu S,

03

(b)

List the different types of mounting systems for PV panels and explain
the factors that influence the choice of mounting system.

04

(@)

PV Ueicy HI2 [alay Uusiell HIG (21 Rerde{] ULE]L Kotld) A
HIG 221 (UMl udedfla ueilldd sdl URwWoulla yuendl.

oy

(©)

Explain the objective of the 'PM KUSUM Scheme' in India. Explain
the features of Component A and Component B of this scheme.

07

()

HIRAHL 'PM SYH Ulwell'sll GEd AL L Aloeilsil €S A
B €125 B ofl [AANd 1] -4l

09

OR

Q5

(@)

Explain the features and advantages of the 'Feeder Level Solarization
Scheme' in India, and describe the incentive schemes offered by CFA
for different states.

03

V3.5

)

HIRAHD 'slsR Add AARIODAA WSlH'e(l [AANAIM] w4
SIS M), e [Aldy A% HIE CFA GIRL 182 SAIMi
1dd] UlRiles Aoyl 1dls] dRlel 52,

03

(b)

List the steps to be followed for the proper and safe installation of a
ground-mounted, fixed-tilt PV structure.

04

(@)

ALGBeS-UIGRS, [s55-[2c2 Uldl @ &uRell Y1oY Wal A Md
poR21aQlet HI2 Wojdlell UG {ulefl YU ofeild)

oY

(©)

Explain in brief the key features of the parameters mentioned below
for Gujarat’s Grid-Connected Solar Rooftop Program (2024): (a) Net
metering (b) Subsidy support for domestic and commercial (c)
Eligibility and (d) PV Capacity limit.

07

(5)

Aol AlS-50525 MAR ws2lU WA (2024) HI2 <A
e21ldd URMIRNS Yy dlet@sdizdla 2sHi dHomdl: (@) A2
12391 (b) €3G wa culul] HI2 UG RS] YU () Ulstdl v (d)
PV &Hdl HYlel.

09




