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Ozet- Geleneksel yakit rezervlerinin azalmasi ve bu yakitlarin gevresel faktorleri géz oniine alindiginda yenilenebilir enerji
kaynaklarinin 6nemi her gegen giin daha da artmaktadir. Ozellikle giines enerjisinden elektrik elde etmek hem iilkemizde hem
de diinyada popiiler hale gelmistir. Fotovoltaik sistemlerdeki hiicrelerin bozukluklarinin tespiti enerji liretiminde siireklilik ve
verimliligin saglanmasi i¢in olduk¢a 6nemlidir. Fotovoltaik panellerle kurulan giines enerji santrallerindeki kayiplar, ¢evresel
sartlardan konstriiksiyona, kullanilan panel ve malzemeden yapilan is¢ilige kadar birgok degisken parametreye baghdir. Giines
enerji santrallerindeki kayiplarin en énemlilerinden birisi hiicre bozukluklarmdan kaynaklanan problemlerdir. Dolayisiyla panel
iireticisinden baslayarak iiretim tesisi ¢iktilarina kadar birgok degisik sektdr bu problemden etkilenmektedir. Giines paneli liretim
bandinin son asamasinda fotovoltaik hiicreler ¢esitli testlere tabi tutularak hiicre bozuklugu olan panellerin tespiti yapilmaktadir.
Bu testlerden bazilar1 da flash (I-V Curve Test-IEC 60891) ve elektroliiminesans (IEC 61215- IEC 61646) testleridir. Flash test
uygulamasinda fotovoltaik hiicrelere giines 1s1mas1 simiilasyonu olan bir flash 151masi panel yilizeyine uygulanarak elde edilen
degerler 6lciiliir. Bu test yiiksek hassasiyet testi olarak da nitelendirilebilir. Elektroliiminesans testte ise elektrik akimi verilen
panel i¢ hiicrelerinin bir nevi rontgeni ¢ekilir bdylece tiim panel yapisindaki normal gézle bakarak tespit edilemeyen hatalar,
catlaklar ve hasarlar tespit edilir. Elektroliiminesans teste gdzle gériinmeyen hata tespiti de denilebilir.

Bu ¢ahsmada Kayseri bdlgesinde panel iiretimi yapan Odiil Solar Enerji tesisinde polikristal panelin standart test kosullar1 (E
(Ismnmm) = 1000W/m? , AM(Hava Kiitlesi) = 1,5T (Modiil Sicakligr) = 25 °C) altinda bu iki test gergeklestirilmistir. Sekil 1°de
rastgele secilen 320 wattlik Polikristal panelin flash testi sonucunda 325.7296 watthik ¢ikis giicli 6l¢tilmiistiir. Ayrica panele ait
akim, gerilim ve giic degerlerini gdsteren bu bilgiler etiketlenerek panelin arkasma yapistirilir. Yapilan testlerde iiretilen
panellerin, etiket degerlerinden daha fazla gii¢ tirettigi goriilmustiir. Sekil 2’de verilen goriintii 6rneginde oldugu gibi Polikristal
panelin elektroliiminesans testinde ise tiim panel bir goriintiileme cihazina sokularak rontgeni ¢ekilir ve elde edilen goriintiiler
ekrana aktarilir. Ekrana aktarilan goriintiiler uzman operator tarafindan dikkatle incelenerek herhangi bir catlak ve hasar varsa
tekrar {iretim bandmnin ilgili kismima yonlendirilir. Boylece panel giines enerji santrali sistemine monte edilmeden kalite testleri
yapilmis olur. Elde edilen test verilerinin literatiirdeki degerlerle uygun oldugu gozlemlenmistir. Giines enerji santrallerinin
iilkemiz i¢in 6nemi her gegen giin artarken bu santrallerde kullanilan panellerin kaliteli ve verimli ¢alismasi da olduk¢a 6nem
kazanmaktadir. Bu kapsamda hem yerli hem de milli olmas1 sebebiyle giines enerjisi paneli iireten firmalarin desteklenmesi ve
giines enerjisi santrallerinin ¢ogaltilmas1 gerekmektedir.

| el -

! .
SOLA

Senice Hotne
4008 160166

Pmax:325.7296

SRR

Sekil 1. 320 wattlik Polikristal Panele ait I-V Egrisi Sekil 2. Saglam ve Bozuk Hiicreler

Anahtar Kelimeler- Giines Paneli, I-V Testi, Elektroliiminesans, Hiicre Bozukluklar1.
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Detection of Cell Defects in Photovoltaic Systems

Abstract- When the traditional fuel reserves are limited and the environmental factors of these fuels are taken into consideration,
the importance of renewable energy sources is increasing day by day. Especially, obtaining electricity from solar energy has
become popular both in our country and in the world. Detection of defects of cells in photovoltaic systems is very important to
ensure continuity and efficiency in energy production. The losses in the solar power plants established with photovoltaic panels
depend on many variable parameters, from environmental conditions to construction, used panel and workmanship. One of the
most important losses in solar power plants is energy losses due to cell disorders. Therefore, many different sectors, from the
panel manufacturer to the output of the production plant, are affected by this problem. Photovoltaic cells are subjected to various
tests at the last stage of the production line of solar panels to detect panels with cell disorders. Some of these tests are flash (I1-V
Curve Test-IEC 60891) and electroluminescence (IEC 61215- IEC 61646) tests. In the flash test, the electrical values are
measured by applying a flash structure to the surfaces of the photovoltaic cells. This test may also be referred to as a high
sensitivity test. In the electroluminescence test, a kind of x-ray of the inner cells of the panel is drawn so that faults, cracks and
damage are detected which can not be detected by looking at the normal eye of the whole panel structure. The
electroluminescence test can also be called invisible error detection.

In this study, these two tests were performed under the standard test conditions (E (radiation) = 1000W / m?, AM

(air mass) = 1.5T (module temperature) = 25 ° C). Panel tests were carried out at Odiil Solar Energy Company in Kayseri region.
Figure 1 shows a flash test result of a randomly selected 320 watt polycrystalline panel. Here the output power is measured as
325.7296 watts. In addition, current, voltage and power values of the panel are measured and all this information is labeled and
pasted to the back of the panel. It turns out that solar panels produce more power than tag information. In the electroluminescence
test of the polycrystalline panel, the whole panel is inserted into an imaging device and a x-ray is taken (Fig. 2) and the obtained
images are transferred to the screen. Images transferred to the screen are carefully inspected by the specialist operator and directed
to the relevant part of the production band if any cracks or damage are found. Thus, the panels have been subjected to quality
tests without being installed in the solar power plant system. Obtained test data were observed to be in accordance with the
literature values. While the importance of solar power plants for our country is increasing day by day, the quality and efficient
operation of panels used in these power plants is becoming very important. In this scope, it is necessary to support companies
that produce solar panels because of being both domestic and national and to replicate solar power plants.
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Figure 1. I-V Curve of 320 watt Polycrystalline Panel Figure 2. Robust and Defective Cells
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