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Bangladesh is an energy deficit country. Load-sheadiug
and power failure is a daily occurrence.

Conventional source of energy in our country IS ver
limited and the supply of energy in the future maynot be
sufficient for the constant development of the coury.

Renewable energy resource can be considered as arfe
the important alternatives and it can play a signifcant
role in the total energy scene of the country.




The most important sources of renewable energy, ithe
country are solar, wind, small hydro, biomass, andiogas.

Of all the options, solar energy is the simple, eest and
most viable option.

Various private organizations and NGOs like
RAHIMAFROZ, Gramin Shakti, CMS, Energy Systems,
Solar Bangla, Ananda, Microelectronics, Sunwise,
ARMCO etc. have come forward by taking different
projects to utilize solar devices and to provide PV
electricity to the villages in Bangladesh.




Although Solar Home Systems (SHS) are now gradually
becoming popular in Bangladesh and have obtained
good dimension, Grid-connected PV systems can be

good power sources in cities and in remote areas waie

power generation in the existing grid is needed tde
Increased.




Grid-connected PV power system:

During sunny days the DC power generated by the PV
modules Iin the system is converted to AC by power
conditioning unit (inverter) and fed into the local loads.
Any excess solar power Is supplied to the power kn and
any shortfall is made up with grid electricity. During non-
sun hours, residence loads are supplied by utilitygrid
alone.

In Roof-top Grid-connected PV systems, PV arrays &
Installed on the roof-tops of buildings.




In many countries like Japan, Germany, USA,
Australia, Italy government policies are framed to
encourage and popularize this power system by
providing necessary regulations and incentives. CGalr
connected PV power systems in the cities all ovehd
world (where there is sun) will become a small, but

Important source of electricity generation in the mxt
century. The world market for grid-connected
photovoltaic systems is growing rapidly. Fig.1 shosvthe
year wise cumulative installed grid-connected and ft
grid PV Power all over the world and Table-1 indicdes
the installed PV power as of the end of 2005 by Jap,
Germany, USA, Australia, Spain, Netherlands and Itdy.
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Fig.1 Cumulative Installed PV Power System in IEA ©untries
Source: IEA




Table-1
Installed PV Power as of the end of 2005

PV Capacity
Cumalative Installed in 2005

Off-grid Grid- Grid-
PV connected Total Total connected
L [KW] [KW] [KW]

Japan 87,057 1,334,851 1,421,908 289,917/ 287,105
Germany 29,000 1,400,000 1,429,000 635,000 632,000

United
states

Australia 41,841 8,740 60,581 8,280 1,980
Spain 15,800 41,600 57,400 20,400 18,600

NE TR S

Country

233,000 246,000 479,000 103,000 70,000

4,919 45,857 50,776 1,697 1,547

Italy 12300 15,200 37,500 6,800 6,500

Source: IEA




System Design and Development:

Realizing the significant potential of this technadgy a model
of 1.1 kW rooftop grid connected photovoltaic syst@ has
been designed, developed and successfully commiesid at
the rooftop of Renewable Energy Research Centre (REC),
University of Dhaka. A block diagram of the systems shown
In Fig.2. In this design the following factors havebeen taken
Into consideration.

Grid interfacing circuitry matching,

Effects of voltage fluctuation, harmonic distortionand
stability

Over current, over voltage protection and power fdure
Power conditioning and flickering

Safety, bi-directional metering for power tariff
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Fig.2 Roof-top Grid connected PV power system




The designed Roof-top Grid Connected PV system has
the following components:

PV _Array: 20 PV panels (BP Solar, India) are connected
In series giving a DC output of 140-400V accordingo
Intensity of incident radiation.

Orientation and tilt angle: Orientation Is south-facing and
tilt angle is 24.25N . Area covered by PV array isbout

11n¥. Fig.3 represents PV array mounted on the roof-top
of RERC, DU.

Inverter: Inverter (Sunny Boy) that 'inverts' the above DC
power from the panels Into AC power of
1.1kW/220V/50Hz. The characteristics of the outpusignal
should match the voltage, frequency and power quay
limits in the supply network. Fig.4 and Fig.5 showsthe
photograph of the grid-connected inverter.




Load: Appliances in the residence that are fed from the
Inverter, or, alternatively, from the grid.

Meters: They register the energy being used from the
local supply network or fed into local supply netwaok.

Local Supply Network: The single-phase network of local
supply line. The supply network acts both as a sinkor

energy or as a backup for low local generation peods.

Fig.6 shows the electric wiring of the system.

The overall efficiency of the system depends on the
efficiency of the PV array and the efficiency of te
Inverter. The efficiency of the inverter varies wih the
load level. High efficiency of the inverter can bebtained
by running the inverter near full loads.




Specifications of the system:

PV string:

No of PV panel (BP) in series-20
Open-Circuit Voltage (VOC) : 20V/panel
Short-Circuit Current (ISC) : 4A/panel
Power Output : 75 Watt/panel

Total output of the string: 1.5kWatt

Inverter (Sunny Boy):

Maximum input current : 10A
DC input voltage : 139-400V
Max. input power : 1.21kW
Nominal output power : 1kW
Output AC voltage: 220V, 50HZ




Fig.3 PV array of Grid-connected PV system at Root-op of
RERC-DU




Fig.4 Grid-connected PV inverter at RERC-DU




Fig.5 Grid-connected Inverter




Fig.6 Wiring of the System




(on a typlcal semi- cloudy day)
Output power (AC) : 672-1120W
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Fig. 7 Input and output power of the system




fﬁVarlous sizes of systems are encouraging with netetering
benefit.




| = Interest rate without net-metering
| = interest rate with net-metering
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| them for any surplus they supply back to the grid.
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