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Proposals Invited for Installation of Rooftop Solar Photovoltaic Systems

Background:

Solar Photovoltaic (PV) el=ctricity is green energy and causes no'em ssion of carbon dioxide or any
other gases unlike other conventional method of electricity generatin. PV systems are modular in
nature and allow sizing a< per requirement. Present regulation in th> Maharashtra state permits the
use of Net-Metering wherzin the electricity generated from rooftop ’V system can be feed into grid
and drawn back as required without battery storage. Additionally if storage batteries are included
then the PV systems, it can work like an uninterrupted power supply (UPS). There is also possibility
of using PV systems without any interaction with grid, as Off-Grid Sy stem.

Types of Systems that can be installed: _
1) Grid-tied PV system VELOPMENT S
2) Off-Grid System
3) Hybrid System
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1) Grid-Tied Solar PV Systems -
Grid-tied, on-grid, utility-interactive, grid intertie and grid backfeeding are all terms used to
describe the same concept - a solar system that is connected to the utility power grid of electricity.
A simple schematic below represents the grid-tied PV system.
It is very essential that the grid power is available all the times for grid-tied PV system to function.
The grid-ties solar PV system does not provide any power if grid fai's. This is not a suitable system
if the college has frequent outage of power and load-shedding scen: rio.

utility grid
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Advantages of Grid-Tied Systems

A) Save more money with net metering

The grid-connection allow to save more money with solar panels through better efficiency rates, net
metering, plus lower equipment and installation costs:

Batteries, and other stand-alone equipment, are required for a fully finctional off-grid solar system
and add to costs as well as maintenance. Grid-tied solar systems are therefore generally cheaper
and simpler to install. In other words, you can install higher capacity systems as compared to off-
grid PV systems for same cost.

When the solar PV panels will generate more electricity than what is consumed, with net-metering,
the college can put this excess electricity onto the utility grid instead of storing it with batteries.

B) The utility grid is a virtual battery

Electricity generated in PV system in grid-tied system has to be cons 1med in real time. The energy
storage typically comes with significant losses.

The electric power grid is in many ways also a battery, without the need for maintenance or
replacements, and with much better efficiency rates. But it is very in portant to have an
uninterrupted and reliable grid-supply.

Additional advantages of grid-tied PV system include access to backip power from the utility grid
(in case the rooftop solar PV system stops generating electricity for :ome reason).

Equipment for Grid-Tied Solar Systems
There are a few key differences between the equipment needed for jjrid-tied, off-grid and hybrid
solar systems. Standard grid-tied solar systems rely on the following, components:

e Grid-Tie Inverter (GTI) or Micro-Inverters

¢ Import-export meter or Net-Meter

g OV pomell  cruchwre  calo Vg

2) Off-Gri lar PV Systems

An off-grid solar system (off-the-grid, standalone) is the obvious alt :rnative where grid is not
accessible. For colleges that have access to a stable, reliable grid, off-grid solar systems are out of
question. This is because of the following:

To ensure access to electricity at all times, off-grid solar systems require battery storage (if you live
off-the-grid). On top of this, a battery bank typically needs to be replaced after 5 years. Batteries are
complicated, expensive and decrease overall system efficiency.
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dvant of Off-Grid So ste
A) No access to the utility grid
Off-grid solar systems can be cheaper than extending power lines in certain remote areas.

B) Become energy self-sufficient

Living off the grid and being self-sufficient feels good. Energy self-sufficiency is also a form of
security. Power failures on the utility grid do not affect off-grid solar systems.

On the other hand, batteries can only store a certain amount of enerzy, and during cloudy times, the
generation from PV panels and stoage into batteries has to play a better trade-off. Sometinies you

may run out of power, and thus, need to install a backup generator to be prepared for these kinds of
situations,

Equipment for Off-Grid Solar Systems
Typical off-grid solar systems require the following extra componer ts:
« Solar Charge Controller
« Battery Bank
e DC Disconnect (additional)
e Off-Grid Inverter
» Backup Generator (optional)

3) Hybrid Solar Systems

Hybrid solar systems conibine the best from grid-tied and off-grid solar systems. These systems can
either be described as off-grid solar with utility backup power, or g-id-tied solar with extra battery
storage.

This kind of system has a facility of storing energy in batteries, which can be readily used i) when
grid fails or i) during load shedding hours. The electrical energy stored in batteries providea
reference voltage to the inverter as well as supplies the electricity when grid electricity fails.
Additionally, when electricity generation from PV system is genera ing excess power than the



connected load, the excess power can be fed to grid. This is similar si uation as that of Grid-Ties
System with additional facility for supplying power in the case of unzvailability of grid ele.
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Advantages of Hybrid Sol stem

1. Less expensive than off-gird solar systems

Hybrid solar systems are less expensive than off-grid solar systems. The capacity of battery
bank can be downsized to minimum size to sustain the times of power outage only.

2. Smart solar holds a lot of promise

You can temporarily stors whatever excess electricity of solar pane s in batteries and helps an
uninterrupted power supply in scene of power outage from grid.

Equipment for Hybrid Solar Systems
Typical hybrid solar systems are based on the following additional "omponents:
e Charge Controller
« Battery Bank
« DC Disconnect (additional)
e Battery-Based Grid-Tie Inverter
e Power Meter



Possible Combination for the three typeof systems and their com mercial are mention in
tables below:

Option 1 - Grid- Tided Solar PV system

Qry Specification
|EC Certified ( Both panels
| SPV 8000 Wp andinverters)
Structure 8 MS HOT deep Galvanize | .
Foundation | 300x300x300 7 e
2 — Installation &
Inverter 8 KW / 10 kVA - SMA /Delta |EC Certified ( Both ) Commissioning
Cable As per IEC Certified As per |EC Certified
DCDB, ACDB, Earthing,
_Protection Lightening Arrester As per IEC Certified

Option 2.1 - Off Grid Solar PV System with 12 V Tubular Gel Battery Bank

Qry Specification
SPV 6000 WP o |EC Certified ( Both )
Structure 6 MS HOT deep Galvanizec
Foundation | 300x300x300 ?

12 V 200 Ah Tubular Gel -

Battery 2000 AH EXIDE make battery Banl 650000 with
Battery Installation &
rack wooden/PC MS structure Commissioning
Inverter 6 KW /7.5 kVA - SMA /Delta | IEC Certified ( Both) i
Cable As per |EC Certified As per IEC Certified

DCDB, ACDE, Earthing,, )
Protection | Lightening Arrester As per |EC Certified

Option 2.2 - Off Grid Solar PV System with 2V Tubular Gel Battery Bark

qQry Specification

SPV 6000 WP IEC Certified ( Both )
| Structure | 6 - MS HOT deep Galvanized |
Foundation | 300x300x300 7
2 V400 AH EXIDE make

Battery 12000 ah Tubular Gel Battery Bark 650000 with
Battery Installation &
rack wooden/PC MS structure Commissioning
Inverter | 6 KW / 7.5 kVA - SMA /Delta | IEC Certified ( Both) N
Cable As per IEC Certified As per |EC Certified

DCDB, ACDE, Earthing,
Protection | Lightening Arrester As per IEC Certified




