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Proposals Invited for Installatiol of Rooftop Solar Photovoltaic Systetns

Types of Systems that catl be installed:
1) Crid-tied PV sYsten-r

2l 0ff-Grid Systerr
3J Hybrid Systet.t.r

Background:
Solar-photo,oltaic [pV] electricity is gt-eeu enel-gy ancl caltses no'etl-lissiotr of carbotl dioxide or any

other gases unlil<e other-conventional rnethocl oi elecLricity getleration. PV systenls are nrodular in

.ature aud allow sizing as pcl'rcquircnrcnt- Prcscnt regr-tlatiot-t in the Maliarashtra state ]lermits the

use of NeL-Meteriugwirer-ein tlte electricity gener-ated fr-on-r rooltop PV systenr can be leed into grid

and drar,vl bacl< as reqpirecl 1,rzithout batter-y"stor-age. Aclclitionally if storage batteries are itlcluded

[her-r the PV systems, ii can work like arl uninterrupt.d po"tr-supply (UPS]' There is also possibility

of using PV systems without any interaction witlt grid, as ofFGrid Systenr'

1J Grid-Tied Solar PV Slrstenrs
Gr-id-tied, on-gricl, 1.,tiliilinter=ctive, grid inter-tie ar-rd grid bacl<feeding are all terrrls used to

describe t5e sapre concept - a solar-systen-r that is connected to the utility power grid of electricity'

grid

i
't-
Eit
a!
it
b

i
t

E

utitity

panels

1 Dlrector BCIJD Of*er -
I SaviEibpj F'Lrrle Pune Univorsity
i1

i

A sin-rple schematic belon, represents tl-re grid-tied PV systenl.
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Advantages of Grid-l'ied S]'stenrs

A) Sarze tnore lllolley rvith net uretering
The gricl-cotltrectiot-t allow to save lllore lllolle)/ ith solar paltels tllrougll better efficrency rates' llet

n'reter-i n g, 1t lr.rs I owe r- e!r-t i ptn ent a tlcl i tlstal I ati o t

Batteries, and other sta.d-alor-ie equiprnent, are r a fully functiotlal off-grid soiar systetn

and adci to costs as well as ntaitltenance. Grid-tie llls are therefore generallycheaper

and sir-pple; to install. ltl other words, yott catl itrs apacity systelns as colllllared to off-

grid PV systclrs for sar.rle cost'

when tl.ie solat- p\/ panels will geuerate llrore electricity than rvhat is consumed, withnet-metering'

the college can pLrt this excess electr-rcity otlto the trtility gricl instead of storing itwith batteries'

B) The utility grid is a virtual battery
Electr icity genet-ated in PV systetn in gricl-tied systellr has to be consumed in realtime' The energy

storage typicaJly col'l-les with signilicant losses

The electric llo\\/er grid is in tnatly ways also a battery, rvitltout the tleed for maintenance or

replacentettts, ancl with nluch beiter efiiciellcy rates' Bttt it is very itnportant to have an

r-1ninterrupted and reliable grid-supply'

Additional advantages of grid-tied PV systen-r include access to backup power from the utility grid

[in case the rooftotsolar PV systenl stops genet-ating electricity for some reasonJ'

Equiprner-rt for Grid-Tied Solar Systems
.i.here are a ferv key diflerepces between the equipnrettt needed for grid-tied, off-grid and hybrid

solar-systents. Standard grid-tiecl solar systelns rely on the following cotnponents:

. Gr-id-Tie luver-ter (GTil or Mict-o-lnverters

. lmpot-tlexport meter or Net-Meter .

k QV ga'^ok, S@c*uo<, ,r\tbl l '-t.,. -

-gricl, stancialorle) is the obvious alternative where grid is not

e access to a stabie, reliable grid, off-grid solar systems are out of

question. This is because of the lollowing:
To ensure access to electricity at all titnes, off-grid solar systelrs require battery storage [if you live

off-the-gridJ. On top olthis, , brtt..y bank typically needs to be replaced alter 5 years' Batteries are

complicated, expensive and decrease overall system efliciency'
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Advantages of Off-Grid Solar Systems

A) No access to the utilitY grid
oif-grid solar systerlts can be clteaper thatl extetldir-rg power lines in certain remote areas'

B) Become energy self-sufficient
Living off the. grid and being self-sr.rfficient feels gooci. Energy self-sufficiency is also a form of

.".r,ity. Power failures on the utility grid do not affect off-grid solar systems'

On the other hand, batteries can olly store a certain antount of energy, and during cloudy titnes, tlle

generation from pV panels and stoage into batteries has to play a better trade-o[f' Sometimes you

may Rln outo[power, and thus, n."d to install a bacl<r-rp generatorto be prepared fortl-rese kinds of

situatio ns.

Equipment for Off-Grid Solar Systems

Typical off-grid solar systenls require the followi[rg extra col]lponents:

" Solar Charge Controller

" Battery Banl<

" DC Disconnect [additional)
. Off-Grid Itlverter
. Backup Generator [optional)

bine the best fron-r grid-tied and off-grid solar systeuls. These systems can

g.d solar with utility bacpup }lower, or grid-tied solar with extra battery

sto rage.

This kind oIsystem has a facility of storing er]ergy in batteries, whicli can be r-eadily used i) when

grid fails or ii) dur ing loacl shedding l-,ouri. The electricai energy stored in baiteries provide a

referepce voltage to ihe inverter as rvell as supplies tlte electricity wherl grid electricity fails'

Additionany, when electricity generation ft-or-I.l FV systelll is generating excess power than tlle



co,lrectcd r.ad, thc cxccss po\ /cl-ca, lre Iecl to grici rhis is siurirar situati or-r as that olc.id-Ties

Systcnr r,rrith aclciitronal laciiity for-supplyi.g poi'.'- in t5e case o1'ttnavailability of gr-id ele'
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Advantages of Hybrid Solar Slzstems

1. Less expensive than off-gird solar systems

Hybrid solar systelns are lEss expensive than off-grid solar systems' The capacity of battery

bank can be dowttsized to n-iinimum size to sustain the tinles oI power outage only'

2. Smart solar liolds a Iot of promise

You can Lemporanly Store whatever excess electricity oIsolar patlels in batteries and helps an

uninterrupt.d po*.r supply ill scetle of porver oLltage from grid'

Equipment for Hybrid Solar Systems

ryplial hybr-id solar syste.rs arL based on the following additional contpone6ts:

. Cl-rarge Co rrtroller

. Battery Banl<

. DC Discot-tnect [additional)
" BatterY-Based Grid-Tie ltlvertet-
. Power Meter



possible cor-nbiuation for the three typeof systenls and their comrnercial are nrention in

tables belolv:

ion 1 - Grid- Tided Solar PV sYstem
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