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bararo wacenennx myHkriB y BaHrmazemn moci He MaroTh
€JIKTPOIIOCTaYaHHs. EHepreTidHi CHCTEMH 3  BiJHOBIIIOBAHHMH
JDKEpeslaMd  €Heprii MOYMHAKOTh 3SBJATHCS, &le Yy HE3HAYHMX
Maciuradax.

TeorpadiuHe MONOXEHHS KpalHH € CHOPUITIMBEM UL
BHUKOPHCTAaHHS COHSTYHUX Oatapeil Ta BITPOCHEPreTUYHIX YCTaHOBOK.
3a3Buyail y HeeneKTpH(iKOBaHUX CellaX Ta BiJJAICHHX palioHaX €
BIOKpUTI MICIMHM [yl BCTaHOBJICHHS OOJaJHAHHA 3 METOO
Oiep KaHHs eJIEKTPOSHEPTil.

VY pobori 3amporioHOBaHO 0a30BMII JM3aliH, SIKUA MOXe
BHUKOPHCTOBYBATUCSL Y TAaKUX MICHEBOCTSX Ul I'€HEPYBaHHSI Ta
TIOCTa4YaHHsl eeKTpoeHeprii. L Monens MICTHTB TPH CKJIAJIOBI:
JDKepeno  enieKTpoeHeprii (comsdni Oatapel Ta BiTpOeHEpreTUdH
YCTAQHOBKH), TOJIOBHHMH KOHTponep (SKUil BKJIIOYAaTHME YCTaHOBKU
U1 00pOOKH Ta 30epiraHHs eleKTPOSHEPril, a TAKOXK 1HIII HeOoOXiHi
CXEMH) Ta 00CITYrOBYBaHY TEPUTOPIIO (Meperka Ta CIIoXKHUBAi).

Haromnoc y po6ori 3po6nieHo Ha OynoBi koHTporepa. KorTpornep
cKiaaeThes 3 010Ky 00poOku erexrpoeteprii (BOE), 3enHans 3
JDKEpeslaMH  eNIEKTPOCHeprii Ta  MpUCTposMH Ul 1i 30epiraHHs,
iHBepropa Ta BHBOOy Ha crnoxuBada. BOE Bignosinae 3a
3a0e3reueHHs] HeoOXifHOl HaNpyru 3aBAsKH KOMOIHAL COHSYHHX
Oarapeii, BITPOYCTAaHOBOK Ta akymyisitopHux Oarapeii.  BOE
BHU3HAYAE, KOTPE 3 [DKEpel Hajiae OUIbLIE eNeKTPOeHEpril, aHami3ye
PO3ODKHOCTI Ta BHU3HAYa€ ONTHMAIbHE IOEHAHHSA LWMX IDKEpel 3
METO0 3a0e3MeueHHs NIoTped CIOKMBAYiB Ta IMiTPUMAHHS 3apsity
Garapeii.

3anporoHoBaHa MozeNnb nepenbadeHa UL 3a0€3MEUCHHS
Ge3nepe0iitnoro xuBieHHs. Kom BHpoOiTOK enekrpoeHeprii Bif
000X JpKepen mepeBHIye rorpely, 1 Oarapei € MOBHICTIO 3apsii-
JKEHUMHY, CHCTEMa BUMMKAEThCS, aJDKE HaJUTHIIKOBA EIEKTPOSHEPTis
BTpa4aeThes. MaKCHMaIbHUI BUPOOITOK €JIEKTPOCHEprii B MiBTOpa
pasy TepeBHILye IOTOYHY TOTpedy MIKpopaloHy, IO JIO3BOJIMTH
BUDILUMTH MATAHHS 3a0e3eYeH s eIEKTPOCHEPTIEI0 Y BUITAIKY
Hioro po30yIoBH.
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This paper preeents a proposed modd of an automated
controlling unit for digributing dectricity generated from solar
pands and windmills (hybrid connection) Smultaneoudy to a small
locality through a smart grid connection. The power sources will
simultaneoudy provide electricity and will also sore energy in a
suitable storage medium (batteries). A central controller will
digribute the collected power to the locality or sore it as needed.
The proposed modd is suitable for tropical regions since both solar
and wind energies are incorporated into the sygem. Since the
geographical local of Bangladesh favors harvesing both these
renewable sources of energy, this system can be ideal for places
where dedtricity is ill unknown.
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l. Introduction

Bangladesh, being a deve oping country, is facing a major
crigsin generating dedricity. Although many aress are yet to
be connected with the nationd grid, the generaion is not
aufficient to provide uninterrupted eectricity to the aress
currently connected to the grids.

But the geographic location of Bangladesh favors
harvesting both solar and wind energy to benefit the
generdion of dectricity. Therearemany placesthat arenot yet
connected to the grid and are extremdy favorable for setting
up solar pands and windmills. One such place is the S.
Martin’slIdand, which isamajor tourist areain Bangladesh.

This paper proposes a controller [1] for utilizing such
abundant renewable energy. The controller is going to be
responsible for supplying electricity from source to
everyone in the locality. It will aso charge up the battery
units appropriately so that they can be used when the
solar and wind energy are not giving sufficient output.

Fig. 1 shows the illustration of the whole system
setup. There are two main sources for generating
electricity — a fidd of windmills and arrays of solar pands
The dedricity generated by the two sources goesto the“Main
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Controller Cente” which holds the automatic controller,
gsorage units and the required circuits. The outlets from this
center goes to the grid connection (nat shown in the figure),
which provides the locdity with dectridty. But the power
requirement of all the househalds in the locdlity should be
digributed in such a way S0 as not to put excess pressure on
the sources. Also, in this modd, both the windmills and the
solar panels combined have approximatdy 1.5 times power
output as that of the required amount by the locdlity. The
power produced is excess 0 as to accommodate more |oad
because it is naturd that the demand of the locdity will
increase overtime,

Fig. 1. Proposed Modéd of the System

Il. Functionality of the Controller

Fig. 2 showsthe block diagram of the proposed contraller.
Each pairs of line denates an input or an output. Asit can be
seen, the controller itself contains two major blocks indde —
Power Processing Unit (PPU) and the Inverter.

The PPU controls the main flow of electricity from the
sources to the storage medium (battery unit) and the
locality (through inverter). The battery units are a
collection of many 12v batteries connected in series. The
internal circuitry of the PPU contains microcontrollers or
microprocessors for data analysis and relays for routing
the el ectricity to the required paths.
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Fig. 2. Block Diagram of the Controller

The inverter converts the DC dectricity (all the
electricity generated by windmills and solar panels are
usually DC) to AC for transferring it to the grid which
will serve thelocality.

The electricity generated by the energy sources are
incorporated with the controller through the inlets
(Windmill Electricity Inlet and Solar Electricity Inlet).
Depending on the requirement of the locality there can be
the following scenarios:

- Windmill generating more power than solar panels.

- Solar panels generating more power than windmill.

- Both solar pand grid and windmill grid are

generating their full capacity power.

- Both solar pand grid and windmill grid combined
are not generating sufficient amount of power
output.

The PPU initidly checksthe status of power received from
the sources. Congdering the first and second scenario together,
if the windmill grids are providing more power than the solar
pand grids and vice versa, then the PPU will check the
condition of the battery unit. If al the batteries are full, then
the total output power goes directly to the grid through the
inverter and any discrepancies arefilled by the batteries. If all
the batteries are not full and there is excess supply of power
than demand, then the demand is met firg and the excess
power isused to charge the batteries.

Conddering the third scenario where both the solar pand's
and the windmills are providing their full capadity power, it is
obvious that the output power is more than the required
demand; hence the PPU with chedk if any of the battery unit
requires charging. If yes, then the excess power will be used to
chargethe battery whilethelocality is served Smultaneoudy.

The fourth scenario where none of the solar panels or
the windmills is providing any noteworthy output, then
the whole locality will be served by the backup battery
stack with small contribution from the sources.

One exception to all the scenarios can be if the sources
are producing excess power than the locality demand and
al the batteries are full, then the excess power will be
wasted. Since this setup is for places where there is no
connection of national grid, soit is not possible to backup
the national grid with the excess output power.

Conclusion

This paper presented a modd of an automatic control
system for grid connection to a locality through renewable
energy sources — windmills and solar pands. The proposed
system can be improved subgtantidly if the excess power can
be utilized in some way when the demands are met and the
sorage units are full. Also more complicated grid network can
be accommodated with more complicated Power Processing
Unit. But this Smple modd can be very useful for rurd areas
of Bangladesh where grid dectridity has not reached yet since
Bangladesh's geographical locetion is a favorable place to
harvest these two sources of energies.

References

[1] Mousavi, SM. Fathi, SH. Riahy, G.H. "Energy
management of wind/PV and battery hybrid system
with consideration of memory effect in battery”, 2009
IEEE International Conference on Clean Electrical
Power

“ELECTRIC POWER ENGINEERING & CONTROL SYSTEMS 2011 (EPECS-2011), 24-26 NOVEMBER 2011, LVIV 13



