Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION - Summer-2024

Subject Code: 4346401

Subject Name: Solar Photovoltaic

Time: 02:30 PM TO 05:00 PM

Instructions:
Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Explain briefly the three important roles of silicon semiconductor
materials in functioning as solar cells.

1R A4 dF s1A sAIM] Ao Al 55522 HlUd A] AQ)
Hscdsi] fHs1) gsHI Mol

A solar PV module has the following characteristics:
e Short-circuit current (Isc): 9.5 A
e Open-circuit voltage (Voc): 22 V
e Maximum power point current (Impp): 8.5 A
e Maximum power point voltage (Vmpp): 18 V
e Module area: 1 m?
Calculate the maximum power (Pmax), fill factor (FF), and module

efficiency at STC.

AleR ldl Hlsyaui «{lAefl dleifQsdidl 8:

- 2llé-ul5e 522 (Is): 9.5 A

« | Uet-A (52 AR (Vo) 22 V

o Y&t ULdR Ul 532 (Impp): 8.5 A

« HETH UldR UlEeR )% (Vimpp): 18 V

« H1SYd [ddlR: 1 m?

STC UR H&tH UldR (Pmax), (6 $522 (FF) udel H1SYd
s1etHd lsfl AR1d?] 520

Explain the working principle and construction of basic pyranometer

type instrument for measuring solar radiation.

AR ASA2AelA Hiudl HIZ HOed Ul LeA1Hl2R UsIRe1i Altstel

sIAsI Regid v olitsiy yHed)

OR
Differentiate between solar radiation measurement equipment:
Pyranometer and Pyrheliometer

UlR 3(SA Lot HIUe ALl A dslad S Ul wa

Ul (GafHle:
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List out the advantages and dis-advantages of the solar PV system.
AR §121d1R)S el slUel WA AU UIE] Wstid.

Differentiate between crystalline silicon technology and thin-film
technology for solar photovoltaic.

AR sl2ldlRe s Ul sledleel RI[ASle dsels wal ellt- (e
dseils A dsldd s2A.
Explain the term with necessary formulas for Fill factor (FF), open
circuit voltage (Voc), short-circuit current (Isc), maximum power point
(MPP) and efficiency of a solar PV cell/Module.
(56 3522 (FF), 3Ust Ul52 & (Voo), 2lle-ul52 522 (1),
HETH UldR Ulge2 (MPP) 4 162 Uldl daMlsydsil sideidl
(2 e Yoll A1 uHondl.

OR
Explain the VI characteristics of a Solar PV cell and illustrate the
changes observed in it with variations in illumination.

AR PV Ade{l VI dlel(@sdl duestdl. sgHlAglet Hi 32512 Ul

Aui 2uldl 3812 salldl
Explain the key advantages of perovskite solar cells over traditional
silicon solar cells

Ri[c5)et AR PV A4 U WRAdS5182 NG Adell Y SIS

yHosel

Provide a brief note outlining the characteristics, advantages, and
disadvantages of the following types of solar PV systems: (a) Grid-Tied
Solar PV Systems, (b) Off-Grid Solar PV Systems, (c) Building-
Integrated Photovoltaics (BIPV), (d) Floating Solar PV Systems, and
(e) Concentrated Photovoltaic (CPV) Systems.

o{1Asf]l UslRell Al Uld] Rierueil dretfBisdiAl, sluel AHa
As1AE L] @UIWL AU A[etH «lle Uelst 52 (a) Als-218s
Ad2 Yld] e, (b) As-A1s AldR Yld) ey, (c) (e4(esa1-
g(2AeS sl2ldlRE 5 (BIPV)), (S)) sal(eal AlalR uld] ey,
Wal (8) 3logd sleldleeess R{IUldl) Riexd

Explain the various balance of system components of the Solar PV
system

AleR Uld] (RireHetl (alday g sl yHesdl

Explain the different types of grounding and protection scheme
against electrical faults for a solar PV system.

A4 Yld] (Red die (agd vl 1R (dlay usiedl A1G[=5at

ule] 28101 AN%ell YHC.
The residential off-grid solar PV system for a remote cabin consumes

an average of 20 kWh of electricity per day. The location receives an
average of 4 hours of usable sunlight per day (consider 1000W/m?2
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.

[Rule ¥(odef Ul 2EQTs 3{1s-2ls AleR Yld] [Heu eR1%
UL 20 kwh dlowuil diuR 8. Al elel £221% 431U 4 54LS
GulaL 53] sl Adl YaAusiel Aad B (e SELd 1000W/m?

83 (SUs rUleH] Q). 50% ol GLSLE (SRULS (DoD) vel 85% ofl
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List the common environmental challenges faced by PV systems that
degrade their performance.

PV [R12eH] gl2L AlMell s3cIMi wlddl Al YA a0y
USSReA] YLE] latldl @ dHetl SIHIIHI eels) 82 8.

Explain the role of charge controllers in managing battery charging.
Q23] UL[EILtL HAULEeAH] AL [AAAS)] 51 UHostC).

A solar PV system for a residential building with an average daily
energy consumption of 30 kWh. The location receives an average of 5
hours of usable sunlight per day (consider 2000W/m? irradiance each
hour). Calculate the capacity of the solar PV system required to meet
the energy demand of the building.
Consideration:

e Solar PV system efficiency: 80%

e Inverter efficiency: 90%

e Losses due to wiring, shading, and other factors: 15%
30 kWh ofl 432121 Blets Gl duR2L A18 8RS HUslet HIR AR
PV [M2H. 1 &lel €219 A3RULL 5 5615 GUANIL 53] 251 ddl
YAusiel And B (2 SELd 1000W/m2 [Cl(5L il &)).
(w3161 Gasdedl Hidla U] dndl Ul %e3] AlalR Uldl
[ieueil udledl a1l 2.
Considerations:
« 12 Ul s1A&MdL 80%
« 9022 s1AIeHAL: 90%
« AR, A5 wA 1) URMOA SR GlA: 15%
List out the Tools required for the installation and maintenance of PV
systems.
PV [MeHell e2laelel wa Nedalod] HI2 %e3] Ultletle(l L€
el
Explain the steps for the installation of mounting structures for a
fixed-tilt ground mount structure for a solar PV system.
Ad Uldl R1eu Ul (5525-[22 ALBeS HIGR R &UR Ul
HIG (221 @ sUMell §er2)ARUet HI2ell UdLE] AHomd)

List a step-by-step guide for the safe installation of a Solar PV system.

AleR Yldl [reHetl valHdl U HI2 22U WY Y
Ule(Rls1el UIE] w1,

OR
List the common issues seen in solar PV systems.
AR Uldl Rizeuui osldl Hadl Al dHRARAA L€ tstidl,
List out the routine maintenance tasks for solar PV system.
AR Uld]l Rien UIR (HuMd Aoy skl Al€] wieild).
List out the safety standards and guidance for working with an
Electrical system.
8a (5256 (AU A1 SIM 5L HIS U Mdladl LRI A

H1olg2letof] YR watid).
list out the objectives of the Grid-Connected Rooftop Solar Program.
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Explain the different types of tracking systems in a solar PV system
Ad Uldl Rieuui [alay usiedl 2591 (Rt quod).
Explain the features and advantages of “PM KUSUM (Pradhan Mantri
Kisan Urja Suraksha evam Utthaan Mahabhiyan) Scheme” in India.
HIRAHI PM $YH (Melleitf] (5ulet Gool Y&l S Gerllst
HSL[C1Lel) Aloetlofl [AANAIM] W §lRAE 1M AH1dl.

OR

List out the various sectors that receive support from CFA (Central
Financial Assistance) to incentivize the adoption of renewable energy
technologies.

Ry e Wl 25ellcl2)A AUstlddll UlcLlEd Sdl HI2 CFA
(Borld oA 1RLLSIU Ul dsell yHeld Huddl (Aldy @-Ale{l ul€l
ALIEN

Explain the measures necessary when wiring solar panels, inverters,
and charge controllers to ensure proper electrical connections and
compliance with electrical codes.

A1y (A AISIQN e ([dd 51Se Uletel Y[ei(8dd sdl Ul
AlAR Vel B WA AL $21ade dlURIL 53cll dwd oe3]
udLe | Y.

Explain the features and advantages of the “Feeder Level Solarization
Scheme” in India.

HIRAUL “§1SR Add Ad R8P 251HeAl" [AANA 1] A
SIIE1) Yydl.
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