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BijHOBIIIOBaHI CHCTEMH €HEpTii — Lie CUCTEMH, Y SIKUX TIOHOB-
JIFOBaHI JpKepelia eHeprii Taki, sIK BiTep, BOJICHb, COHSYHA €Hepris
TOLLO BUKOPHUCTOBYIOTHCSL OHOUACHO. EJeKTpuyHa eHepris, 110
BUPOOJIAETHCS BiTHOBIIIOBAHUMY CUCTEMAaMU €HEPTii, HAIPUKIIAJ,
(boNoeNneKTPUYHIMY TAHEAMU Ma€ GOpMY ENIEKTPUYHOI eHeprii
nocriiHoro crpymy. Oke, nocriiiauii crpym (DC), sikunii Buro-
TOBJIIETHCA (HOTOETIEKTPUYHNMH TTAHESIMY, TOTPIOHO KOHBEPTY-
Baty B nepeminuii ctpyM (AC), OCKIIbKH CaMe TaKnii BUKOPHC-
ToByeThes criokuBadamu. Taka DC/AC koHBepciss Mae meBHi
HeJOMKK sIK Hanpukiaj, norpeda y kouseprepi DC/AC, Bipata
€HEprii, 3pOCTaHHs PO3MIPY 1 BapTOCTi, a TaKOX JesKa Jierpa-
nanist skocti eneprii. [lepenaya enekTpuuHOi eHeprii B Miclist
BUTOTOBJICHHSI Y MICI CIIO)KHMBAHHS BiIOYBA€THCS 13 BTPATOIO
eneprii. HamBuuaiiHO BaXIJIMBOIO € mepernaya eHeprii, sika
BUPOOIIAETHCS COHSTIHUMU OaTapesiMU 3 MOXKIIMBOIO HAHMEHILIOH0
BTPATOI, OCKUIBKY 11i CUCTEMHU JI0POTi 1 BUPOOHUIITBO IIEPEPUB-
gacte. Y Bumnaaky AC crcTeM eHepril, BKIIOYAa€eThCsl CHEPreTHy-
HUIl YMHHUK 1 TOMY 1I€ HECIPUSTINBO BIUIMBAE HA AKTUBHE
HepeiaBaHHs MOTYXHocTi. Taka mpoOsiema BIpaTH €Heprii He
crocyetbes mmutanHsd DC  cHcTeM, OCKUTBKM CHEPreTHYHUM
YUHHAKOM € €mHicTh B mepenadi DC eweprii. Enepris, ska
BUPOOIIAETHCS (DOTOETIEKTPUUHIMH NAHESAMH, NAJIMBHI KITITHHM 1
BiTpstHi TypOiHM HasiBHI y (opmi DC 1 MM MOKEMO YHHUKHYTH BiJt
BUIIIE3raflaHuX npobiieM npu kopucryBanHi DC HaBaHTaXeH-
Hamu 6e3 norpebu kousepeii DC/AC. Y wiit poGoti npercras-
JnieHo 3acrocyBanHs DC eHeprii, sika BUTOTOBIISIEThCS (DOTOCTICKT-
pydHAMH 3acobamu 1 crniokuBaeThest DC  mpuictposimu  6e3
HeoOximHocTi  1i meperBopetns y ¢opmy AC. 3 miero Meroro
po3pobiieHo mpHUcTpiid posnozity motyxkuocti DC, sikmii Beta-
HOBJIEHO Y (DOTOENEKTPUYHY EHEPrETUUHY CUCTEMY, SIKa HasBHA
y Bymuaky umcroi emeprii (HaykoBo-mpakruunmii IeHTp) B
VYuisepcureti [lamykkane, Jlenisni, TypeuunHa.
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In this study, a DC power distribution system constructed
for a micro photovoltaic power plant is examined. For this
purpose, a 5 kW photovoltaic pane group and a DC power
distribution panel which has 12 V and 24 VV DC/DC converters
were constructed and investigated. Finally, some experimental
outputs such as DC/DC converter efficiencies are presented.
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[. Introduction

In recent years, phatovoltaic sysems are very important
systemsfor renewabl e energy production. Energy produced by
photovoltaic pands are in Dired-Current (DC) form. Energy
efficieny has a dgnificat role for photovoltac sysems.
Didribution of dectrical energy from production location to
another consumption location aso brings some energy |osses.
Energy produced by photovoltaics is DC, and dso in case of
DC loads usage DC/AC converdon is not needed. This
eliminates the problems because of Alternative Currrent (AC)
power digtribution.

In this study, a photovoltaic energy system is examined. A
micro DC power distribution system which has 12V / 565 W
DCloadsand 24V / 170 W DC loads is condructed. On this
sysem, severa dectricd  expeiments were examined.
Eventudly, some suggestions have been presented about
further gudies such as DC power didtribution on renewable
energy systems, and advantages of DC systems

ll. Photovoltaic System

Photovoltaic system consists of 40 monocrystalline
panels. Each of photovoltaic panels has 125 W peak
power. In Fig. 1, some photovoltaic panels at Pamukkale
University Clean Energy House (CEH) areillustrated.
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Fig. 1. Photovoltaics at Clean Energy House (CEH)

[1l. DC Power Distribution

In Fig. 2, DC power distribution panel and its basic
components such as converters, circuit brakers, and data
acquisition equipments are illustrated. In Fig. 2, there are
eight main sections [1]; connectors and distribution bars
(Sections A and B respectively), surge protector (Section
C), DC/DC converter units (Section D), circuit breakers,
and DC insulation monitoring device (Section E), PLC
power supply (Section F), PLC unit (Section G), voltage
converters, and shunt devices (Section H).

Fig. 2. DC power digtribution pand [2], [3].

I\VV. DC Consumers

In this system, there are Sx main consumer units (Fig. 3);
44 fluorescent lamps, TV, vacuum-cleaner, freezer-
refrigerator, circulation pump, and 2 fans.

Fig. 3. DC consumer units[1].

V. Experimental Results

In Fig. 4, results of 12 V loading process are
illugrated. Firstly, 12 V DC/DC converter unit is loaded
whole 12 V loads which are 44-fluorescent lamps, TV,
and vacuum-cleaner step by step. As seen in Fig. 4, 12V
DC/DC converter max. efficieny is about 85%.

After 12 V system experiments 24 V system
experiments are investigated. For this purpose, 24 V
DC/DC converter unit is loaded whole 24 V loads which
are freezer-refrigerator, 2-fans, and circulation pump step
by step. As seen in fig. 5, 24 V DC/DC converter max.
efficieny is about 87%.

Py/Pn
Fig. 4. Efficieny graphfor 12V converter [4] :
P, — converter measured output power, P, — converter measured
input power, P, —load power, P, — converter nominal power
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Fig. 5. Efficieny graph for 24 V converter [4]

VI. Conclusions

To be congtructed aresdence concept wherethe 12 V and
24V loads are located and energized by photovaltaic power
sysem. 12 V and 24 V voltages have been used for safer
conditions i.e not only for inhabitants but also the devicesin
the resdence For resdentid applications AC conversion is
overcome by digtributing and consuming the DC energy in a
DC manner. Usage of DC didribution eiminates the cost of
converson, thededrica losses during converson and alsothe
need for some space required by the inverter. In future works,
it is presumed that the micro DC digribution systems will be
used morewiddy astheincreasein the use of DC devices[1].
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