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CHAPTER 2:

Establishment of solar PV systems
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PART 1

COMPONENTS OF
SOLAR PV SYSTEMS



MAJOR COMPONENTS OF SOLAR PV SYSTEM
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Storage battery

Grid inverter
(conversion of direct current to alternating current /DC to AC)
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Charger controller
(Electronic device regulating current and voltage from PV panel to battery)

Mounting hardware
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Balance of system components

Configuration criteria

A Load requirements

A Resource availability

A Performance of the system
A Reliability of the system

A Cost of the system
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B POSSIBLE PV SYSTEM CONFIGURATIONS

PV Panel Siseire DC Load

controller

Basic configuration
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B 1. STANDALONE PV SYSTEMS (DECENTRALIZED)

Some applications of DRE include:
d Remote homes and cabins
d Agricultural and farming operations
d Water pumping
d Telecommunications
d Navigational aids
d Weather stations
d Environmental monitoring Electronic
d Recreational vehicles and water boats controller
d Emergency and disaster relief small business
d Remote lighting
d Off grid resorts and lodges
d Military and defense
d Educational and research
d Hiking and camping




B 2 GRID-CONNECTED PV SYSTEMS
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Applications

d Residential rooftop solar PV system
d Commercial solar PV systems

d Community solar gardens

d Solar farms

d Floating solar PV systems

ar carports
ar PV microgrids
ar PV minkgrids

d Building integrated solar PV

ustrial solar PV installations
ar canopies
Ity scale solar projects

ar PV power plants with energy storage

DC-AC
Converter

Electronic

controller

Storage
battery

AC Load

DC Load

Basic configuration
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B 3 HYBRID PV SYSTEMS

Applications
d Residential power generation
d Rural electrification
d Island and off-grid systems
d Commercial and industrial buildings
d Agricultural applications
d Telecommunications
d Solarpowered street lighting
d Water pumping
d Mining operations
d Hybrid electric vehicles
d Remote monitoring stations
d Emergency backup power
d Tourism and leisure facilities
d Hybrid microgrids

d Mobile and portable power

PV panel Electronic
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(primary controller
source)

Basic configuration



B EXAMPLES OF PV SYSTEM CONFIGURATION

POLE- GROUND-
MOUNTED

- - - Yy .,

Source: https://www. pvsolarfirst.com/ Source: https.// greentumble.comvtypes -or-solar-panel-mounting -

Source: https.//www.pxfuel.com/en/free -photo-odctg . e et
systems-ana-their-installation

BUILDING INTEGRATED PV BlI-FACIAL MODULE FLOATING SOLAR

Source: https.://inhabitat.com/building -integrated-photovoltaics - Source: https.// www.greentechmedia.com/ Source: https://www.saurenergy.com/solar -energy-news/oriana-
market-profected-to-quadruple-to-2-4-billion-by-2017/ power-commissions 1mw-floating -solar-power-project-in-rajasthan
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B EXAMPLES OF PV SYSTEM CONFIGURATION, PT. 2 s
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Source. Fraunhofer ISE R. Kohlhauer GmbH. Noise barrier with )
integrated PV modules in Neudtting, Germany souree.
’ https.//www.solarpowerportal.co.uk/ dft_funding innovative s
olar_raill roads _and footways trials
Source: https.//www.trendwatching.com/innovation -of-the-day/in-between-swiss-railroad-tracks-
sun-ways-rolls-out-solar-panels-like-a-carpet
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Source. https.//www.nsefi.in/
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B PV SYSTEM CONFIGURATION EXAMPLES, PT. 3 s

Situating PV panels on water can reduce the use of land and result in more efficient operation due to lower temperatures;
however, costs may be higher. It can serve other purposes such asreducing water evaporation.

CANAL TOP

FLOATING

{ CONGER

Solar Systerfis

Source. A solar pilot project on a flood control waste pond in Indonesia.
Source.:An array of floating panels in Tokushima prefecture, Japan.Credit: Ciel & Terre International  Credit: Ciel & Terre International

Source. https .//www.conger.solar
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PV SYSTEM CONFIGURATION EXAMPLES, PT. 4 RADHAP

FLEXIBLE

While not as cost-
effective as standard
solar panels, flexible
panels can be installed

in more Z N3 XJ©°
configurations

Source: https://news.mit.edu/2022/ultrathin -solar-cells-1209 Source:

Source: https://https://research.csiro.au/printedpv/



B PV SYSTEM CONFIGURATION EXAMPLES, PT. 5
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PV SYSTEM CONFIGURATION EXAMPLES, PT. 6 RADHAP

BUILDING-INTEGRATED
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Source: https://www.maysunsolar.com/bipv -in-one-article//

Building-integrated  panels
can be installed in a variety
of configurations, reducing
the use of land and providing
other benefits such as
shading

Source: https://lwww.pv -magazine.com/2020/05/19/bipv -
solar-modules-with -varying-transparency/

Source: https ://smartflower.com/commercial /




B PV SYSTEM CONFIGURATION EXAMPLES, PT. 7

VEHICLEINTEGRATED

1001

RENEWABLES

CITIES & REGIONS
ROADMAP

Power generated onboard results
in extended range



