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GiRiS

Dumanoglu Enerji glines panellerini tercih ettiginiz icin tesekkiir ederiz.

Bu kurulum kilavuzu, Dumanoglu Eneriji tarafindan Uretilen Fotovoltaik (PV) giines panellerinin
glvenligi, tasinmasi, kurulum — montaji, bakimi, temizligi ve verimli bir sekilde uzun yillari kullanimi
icin gerekli bilgileri icermektedir.

Panel kurulumu dncesinde kurulum kilavuzu dikkatlice okunmalidir.

Panellerin kurulumu ve kullanimi sirketimiz kontroli disinda olup kurulum yapacak personelin gerekli
teknik yeterlilige sahip olmasi gerekmektedir. Misteriler bu kilavuzda belirtilen gerekliliklere uygun
kurulum yapmazsa satis sirasinda verilen kalite garantisi gegersiz hale gelir. Sirketimiz tasima,
kurulum, kullanim ve bakimdan kaynaklanan kayip, hasar ve ziyanlardan sorumlu degildir.

Sirketimiz kurulum kilavuzu, Grtnler ve Urinlerle ilgili tim bilgileri 6n bildirimde bulunmaksizin
degistirme hakkini sakl tutar.
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GUVENLIK TALIMATLARI
Uriin Giivenligi

Panellerden maksimum verimliligi alabilmemiz igin kurulum &ncesi paneller ile
ilgili asagidaki konulara dikkat edilmelidir;

Etiket, panel Gzerindeki cerceve, baglanti elemanlari yerinden sékiilmez.
Baglanti kablolarindan tutularak kaldiriimaz.

Panel Uzerinde korozyona sebebiyet verecek degisiklikler (delme,vs)
yapilmaz.

Panel 6n ylzeyi ve arka ylzeyi cizilmez.

Nemli, 1slak ortamlarda birakilmaz ve panelin arka kismi dogrudan glines
Isigina maruz birakilmaz.

Paneller tasinirken dikkatli olunmali, yere dustlmemelidir.
Panellerin tzerine basilmamali, adirlik konulmamaldir.

Montaj esnasinda da Urini cizecek sert cisimlerden (saat, ylzlk, vs)
olusan aksesuar kullanmayiniz.

Panelin Ustlne buylteg koymayiniz.

Panellere herhangi bir kimyasal ve boya , yapistirici sirmeyiniz.
Tasima ve Depolama Giivenligi
Paneller tasima, depolama ve indirme esnasinda zarar gérmemesi igin azami
dikkat edilmelidir. Igindeki degerli Grinl koruyacak sekilde paletlenmis, kose
kartonlarn takilmis ve 6zel koli igeresinde size ulagan UrinU korumak igin
asagidaki hususlara riayet edilmelidir;

Koliler bas asadi gelecek sekilde tasinmamaldir.

Moddllerinin paketlerini kuruluma hazir olana kadar nakliye ve
depolama sirasinda agmayiniz.

Uriinler kuru yerde muhafaza edilmelidir.
Panelleri istif sinirini asacak sekilde depolamayiniz.
Koli agilimi ve trin ¢ikarimi hususunda dikkatli olunuz.

Urlini en az iki kisi ile paketinden gikariniz.
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Uriin tasimada kaymay dnleyecek temiz eldiven kullaniniz.
Elektrik Giivenligi

Fotovoltaik PV panel giines isigina ve diger isik kaynagina maruz kaldiklarinda
DC elektrik Gretir. Bu paneller herhangi bir elektrik devresine veya yuke
baglanmadiklarinda bile voltaj tretirler. Bunun icin kurulum yapilirken dikkatli
olunmali ve asadidaki hususlara uymaya azami gayret sarf edilmelidir;

Elektrikli cihazlarin ve sistemlerin montaji icin gegerli ulusal
didzenlemelere ve guvenlik kurallarina kesinlikle uyulmalidir.

Montajda sertifikali ve yeterliligi olan deneyimli personel calistiriimalidir.

Panellerin acma / kapama digmesi yoktur. Modiller sadece glines isidi
gbrmeyen yere alindiklarinda veya 6n yuzeyleri bez, karton veya baska
bir malzeme ile tamamen kaplandiklarinda veya diz bir ylzeye
modadllerin 6n yUzleri bakacak sekilde cevrildiginde calismaz hale
getirilebilir.

Arklari ve elektrik carpmasini dnlemek icin litfen ylik altinda elektrik
baglantilarini kesmeyin. Hatali baglantilar da arklara ve elektrik
garpmasina neden olabilir. Bu nedenle, litfen konektoérleri kuru ve
temiz tutun ve dizgln calisir durumda olduklarindan emin olun.
Elektrik baglantisini saglamak igin asla konektére metal nesneler
sokmayin veya bunlari herhangi bir sekilde degistirmeyin.

Kutuplara ayni anda dokunmayiniz.
Baglanti kutusunu asla agmayiniz.

Elektrik carpmasi riskini azaltmak igin uygun sekilde yalitiimis aletler ve
uygun koruyucu ekipmanlar kullaniimahdir.

Asla kirikk cam veya tabakaya sahip bir panel kullanmayiniz. Kirik
paneller elektrik carpmasina neden olabildigi gibi yangin riski de tasir.

Panelin koliden gikarilmasi sonrasinda baglanti kutusu temiz tutulmali
nem ve islakliktan uzak olmal ve birlestirme kutusuna (combiner box)
acilen montaji yapiimahdir.

Yalnizca kuru kosullarda galisin ve yalnizca kuru aletler kullanin. Uygun
koruyucu ekipman giymedikce moddlleri i1slakken ellemeyin. Moddlleri
temizlemeniz gerekiyorsa, litfen kilavuzda belirtilen temizlik
gereksinimlerine uyun.

Kristal Fotovoltaik Modtller 350mm-1200mm uzunlugunda solar
kabloya sahiptir. Bir negatif (-) ve bir pozitif konnektdérli yanyana
moddllere, her pozitif kutbu negatif kutuba seri bir sekilde

baglayabilirsiniz. Ayrica konnektorleri sadece parallel baglamada

kullanmalisiniz.
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Sadece benzer tip ve ayni glgteki moddulleri birbirine baglayin. Ayni
anda konnektoérlerin iki kutbuna birden dokunmayin.

Yangin Giivenligi

Panelleri kurmadan ©6nce vyasalar ve dlzenlemeler g6z oOnunde
bulundurulmalidir. Binalarin glvenligi ile ilgili sartlara uyulmaldir. Bina
veya yapisal yangin glvenligi icin yonergeler ve gereksinimler igin yerel
yetkilinize danisin.

Modidllerimiz IEC 61730-2 standardina gére C Sinifi olarak listelenmistir.
Modillerimizin yangin gidvenligi icin asadidaki uyarilara harfiyen
uyulmalidir;

Glnes panelleri; cati ve benzeri alanlarda uygulanacak olan
kurulumlar icin, bu uygulamaya uygun yangina dayanikli-
korunakli bir kaplama ulzerine, modillerin arka tabakasi ile
montaj ylzeyiarasinda yeterli havalandirma boslugu olacak
sekilde monte edilmelidir. Yanhs kurulum, yangin durumunda
tehlike olusturabilir ve yangina sebebiyet verebilir.

GUnes panelleri; saydam plastik, plastik ve benzeri yangin
riskine karsi dayanikli-korunakli olmayan malzemelerden
olusan yapi ve UrlUnlerin lGzerlerine kurulmamalidir.

Yangin sinifi derecesini korumak icin, modul gerceve alt ylzeyi
ile cati ylzeyi arasindaki mesafe en az 10 cm olmalidir.

Kurulumun gerceklestirilecegi bolgedeki ilgili resmi kurum ve
kuruluglar tarafindan yurirlige konmus yoénetmelik, teblig,
kararname, sartname vb. tim mevzuatta belirtilen sartlan
tasiyacak sekilde sigortalar, devre kesiciler, parafudur ve
topraklama konektdrleri gibi uygun bilesenler kullaniimalidir.

Paneli konnektdéra ile irtibatlandinilacak her tarlG dizi veya
optimizer konnektérinin, panelde bulunan konnektoér ile ayni
marka ve model olmasi gerekmektedir.

Yanici-patlayici  kimyasal drdnlerin, gazlarin ve benzeri
artnlerin bulunabilecegi yerlere giines panellerinin kurulumunu
yapmayiniz.

Cati yapilart ve kurulum ydntemleri binalarin yanma potansiyelini
etkileyecektir. Yanlis montaj yangin tehlikesine neden olabilir.

Bu standartlara ve sartlara uygun olarak  kurulumu
gerceklestirimemis paneller garanti kapsami disinda olacak,
kurulum montaj kilavuzuna aykirn kurulmus olacak ve meydana
gelebilecek her tirll ik ve yasanabilecek problemlerde Ureticinin
hicbir sorumlulugu olmayacaktir. Bu baglamda kurulum ve montaj
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kilavuzuna aykirt kullanimlardan ve bu aykirn kullanimlarin
sonuglarindan higbir sekilde Ureticinin zarar tazmini dabhil
sorumlulugu bulunmamaktadir.

Kurulum Giivenligi

Paneli ile ilgili olarak calismaya baslamadan 6nce bitin talimatlar okunmali,
eksiksiz uygulanmalidir. Kurulum yapilirken dikkat edilmesi gereken hususlar
asadidaki gibidir;

Panellerin kurulumunu sadece egitimli ve yetkili kisiler yapabilir.

Kurulum éncesi tum paneller ve elektrik konnektdérleri temiz ve kuru
tutulmalidir.

Elverigsiz hava kosullarinda kurulum yapiimamalidir.

Catiya panel kurulacaksa;

Uzmanlar veya ingaat muhendisleri tarafindan yapilan
degerlendirmeden sonra cati statik projesinin uygunlugu , yapinin

bilimsel degerlendirme sonrasinda kurulabilir.

Yapinin yangina dayanikhlik derecesinin ve genel bakimin dikkate
alinmasi gerekir.

Cati da gerekli tim giivenlik dnlemleri alinarak calisiimalidir. Ozellikle
ISG kurullarina riayet edilmelidir.

Daima koruyucu baslik, koruyucu eldiven ve koruyucu ayakkabi (lastik
tabanli) kullaniimahdir.

Ara baglanti konnektorleri tam ve dogru sekilde yerlestirilmelidir. TGm
baglantilar kontrol edilmelidir.

Ara badlanti kablosu panel c¢ercevesine sadglam bir sekilde
tutturulmalidir. Kablo destedi, konnektore ve panelin arka tarafina
zarar vermeyecek sekilde yapilmalidir.

Panel sisteme badli olsa da olmasa da terminal kutusuna ve baglanti
kablolarina kurulum sirasinda veya gines isigi altinda ciplak elle
dokunulmamaldir.

Kurulum sirasinda, panelin arka kismini ve camini silmek icin keskin
aletler kullaniimamalidir.

Cerceve uzerinde delik acilmamalhdir.
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Gerekli tim givenlik ve fonksiyon testlerinin mevcut standartlara gore
yapildigindan emin olunmalidir.

MONTAJ TALIMATLARI

Kurulum Konumu ve iklim Kosullar Segimi

Panel kurulumu yapilacak yerin secimi panel secimi kadar énemlidir. Ozellikle
rizgar yukd, kar yikl, gélgelenmenin en az oldugu yerlerin secimi gibi iklim
kosullarina gére panel montaji yapilmahdir. Dumanogdlu Enerji panellerin uzun
sure iklim kosullarina dayanabilmesi igin 42'lik gergeve kullanmaktadir.

Asadida dikkat edilecek hususlar 6zet olarak siralanmistir;

Dumanoglu PV glines panellerinin kurulumu igin; ortam sicakligi -40 °
Cila +50 ° C, calisma sicakhgi -40 °© Cila + 85 ° C, depolama sicakligi
-20 ° Cila +50 ° C araliginda olmalidir.

Panellerin kurulum sekline gére maksimum kar yukld dayanimi (6n
taraftan) 5400 Pa, maksimum rizgar yuki dayanimi (arka taraftan)
2400 Pa’dir. Azami yUki asan rizgar veya kar ylkine sahip alanlarda
standart kurulum ydéntemleri yeterli olmayacaktir.

Moddllerin izin verilen maksimum ylkleri asan rizgar veya kar
ylUklerine maruz kalmadigindan emin olun.

Modlller, yil boyunca gdlgeleme olmayan bir yere monte
edilmelidir. Kurulum alaninin yakinindaki 1sigi engellemenin
ontnde higbir engel bulunmadigindan emin olun.

Yildinmdan korunma olasiligi yiksek olan yerlere kurulacak PV
sistemleri icin yildinmdan korunma &nerilir.

Moddlleri ekipmanin yakininda veya yanici gazlarin iretilebilecedi
veya toplanabilecegi yerlerde kullanmayin.

Bu modul uygulamasinin yiksekligi 2000 m'nin altinda olacak sekilde
yapilabilir.

Dolu, kar, kum, toz, hava kirliligi, kurum vb. asiri oldugu yerlerde
moddller kurulmamah veya calistinlmamalidir. Moddller, tuz, tuz
buhari, tuzlu su, kimyasal olarak aktif buharlar, asit yagmuru,
diger herhangi bir asindiricic madde gibi agresif maddelerin
moddullerin givenligini ve / veya performansini etkileyebilecedi
yerlere yerlestiriimemelidir.

Liatfen modidllerin siddetli kar yadisi, asiri soguk, kuvvetli riizgar
veya tuz sisi Uretmeye egilimli ada veya ¢olin yakininda veya
suya yakin vyerlerde kurulduklarinda veya calistinldiklarinda
performans ve glvenligini saglamak igin uygun onlemleri alin.

Paneller, acilk alev veya vyanici maddelerin U(izerine monte

edilmemelidir.
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Kablolarin hasar gérmesini énlemek ve havanin panelin arkasindan dolasmasina
izin vermek igin panel kenari ile duvar veya cati ylzeyi arasindaki acikhdin en az
10 cm olmasi gerekir.

Sik yildirnrm ve g6k guriltisi olan yerlere monte edilmis paneller igin koruma
saglanmahdir.

Egim Acisi Segimi

Modlllerin ylUzeyinde biriken toz, moddullerin performansini olumsuz
etkileyebilir.

Panelin edim acisi, panel ylzeyi ile yatay ylzey arasindaki agidir.
Panel, 6n ylzeyi dogrudan gines isigi altindayken en uygun glig
cikisini elde eder. Paneller, en uygun gugc cikisinin eldeedilebilmesi
icin kuzey yarimklrede glneye ve glney yarimklrede kuzeye
dogru monte edilmelidir.

Seri baglanmis paneller ayni yénde ve acgida kurulmalidir. Farkl
yOn veya aclya sahip her panel farkhh miktarlarda gines i1sinina
maruz kalacagindan cikis gicl dusebilir.

Panel kurulumu icin egim acisinin 10 - 15 ° 'den fazla olmasi, panel

ylzeyindeki tozun yadisla kolayca temizlenebilmesini ve panel
temizleme siliresinin azaltilmasini saglayacaktir.

MONTAJ
Uriin Listesi

Tablo 1: Uriin listesi

Uriin Kodu Uriin Tanimi Uriin Olgiileri
Swapp 455 - 144 hicre half-cut 2109mm x 1052 mm
470 Mono - 144 polikristal gines paneli X 42mm
Swapp 545 - 144 hicre half-cut 2295 mm x 1132mm
560 Mono -144 polikristal glineg paneli X 42mm
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Sekil 1: Swapp 455-144M Panel arka goriiniimii ve boyutlandirmasi
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Sekil 2: Swapp 545-144M Panel arka goriiniimi ve boyutlandirmasi
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MEKANIK MONTAJ

Genel Gereklilikler

Sistem kurulumu profesyonel kisiler tarafindan yapilmahdir. Kurulum yapilirken
kilavuzdaki bilgiler dikkate alinmalidir. Aksi takdirde paneller zarar gorebilir ve kalite
garantisi gegersiz sayilir.

Panellerimiz montaj deligine gére kurulum ve kelepceli kurulum olmak tzere
iki farkli ydéntemle kurulabilir. Kurulumda kullanilacak aparatlar;

= (Civata, rondela, yayli rondela, somun.

= Orta kelepge
= Ucg Kelepce

* Montaj rayi olarak sdylenebilir.

Kurulum yénteminin ve destekleyici modul sisteminin, moddllerin tim yuk
kosullarina dayanmasini saglayacak kadar gicli oldugundan emin olun,
bu da kurulumcu tarafindan garanti edilmelidir. Kurulum destek yapisi,
DIN1055 veya esdederi gibi yerel ulusal veya uluslararasi standartlara
gore statik mekanik analiz kabiliyetine sahip Uglinci taraf bir kurulus
tarafindan test edilmelidir.

Modul taslyici sisteminin saglam, korozyona dayanikli ve UV dayaniml
malzemelerden Uretilmesi gerekmektedir.

Moduller givenli bir sekilde tasiyici sisteme sabitlenmelidir.
Modul cercevesine ya da cam ylzeyine delik agmayin.

Montaj yontemi neticesinde moddllerin aliminyum cergevelerine temas
eden farkh metaller, cerceveleri korozyona ugratmamahdir.

Modlller yatay veya dikey yénde monte edilebilir.

Montaj Deliklerine Gére Montaj

Panelin arka kisminda bulunan montaj delikleri ile kurulum yapilan bu yéntemde;
panelleri montaj sistemine sabitlemek igin gergcevenin arka kisminda bulunan
montaj delikleri kullanilir. Panel cercevesinde bulunan deliklere civatalar
gecirilerek, panel montaj rayina sabitlenir. Civata baglantisi icin uygulanan tork
yaklasik 12 Nm olmahdir. Bu ydntem, kisa kenar kullanilarak montaj
yapllmasina imkan vermemektedir. Panellerin kisa kenarlarinda montaj deligi
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bulunmamaktadir. Cergeve Uzerine kesinlikle baska delik acilmamalidir.

Tutturucu ile Sabitleyerek (Kelepgeli) Montaj

Bu yontemde paneller sisteme metal kelepgelerle sabitlenir.

Bu yontem kullanilarak kurulum vyapildiginda, panelin karsilikli her iki
kenarinda en az 2 kelepce olmak Uzere, bir panelde en az 4 kelepge
kullanilmalidir. Yerel riizgar ve kar yiklerine bagli olarak ek kelepgeler
gerekebilir.

Bu ydntemle paneller kisa veya uzun kenarlarindan kelepgelenerek
kurulabilir. Ancak, kisa kenarlar kullanilarak kurulum yapildiginda panelin yik
dayanimi daha disik olacaktir. Tutucularin asagida belirtilmis olan sartlara
gore veya sistem kurulumunu gergeklestiren taraflarca onaylanan sekilde
sabitlenmesi 6nerilmektedir.

Boy: A Tutucusunun boyu en az 38 mm, B tutucusunun boyu en az 50 mm,

Kalinhk: Kalinlik en az 3 mm, Malzeme: Aliminyum alasim, Civata: M8, olmalidir.
Civata tork gereklilikleri: 12-16 Nm

Modul tutucular higbir sekilde cam yuzey ile temas etmemeli ve cerceveye
zarar vermemelidir. Tutucunun aliminyum cerceve ile temas eden kismi
dizgin olmahdir, aksi takdirde cgercevenin hasar gdérmesine ve modulin
kirlmasina neden olabilir. Tutucularin gbélge olusturmasina engel olun.
Moddullerde yer alan su tahliye kanallarinin kapanmamasi gerekmektedir.

Elektriksel Kurulum

Elektriksel kurulumda asagida belirtilen hususlara riayet edilmelidir;

Sadece benzer tip ve ayni gigteki modilleri birbirine baglayin. Elektrik
tehlikesi riskini azaltmak igin kurulum sirasinda modulin 6n tarafini
kaplayin. PV moddlleri kesmeden 6nce DC devre kesiciyi kapatin. Ayni
anda konnektorlerin iki kutbuna birden dokunmayin.

Elektrik tesisati sirasinda direk glines isigindan korunmak igin 6zel UV
resistantli solar kablo kullanin. Ayrica en az 4mm2 kablo boyutu kullanin.
Asla kablolara gerilim uygulamayin ve UV isinlarina direngli araclar ile
modul cergevesini ve kablolari dizeltin.

Her kurulumdan o6nce yerel ydnetmelikleri kontrol edin. Moddlller ile
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invertér uyumlulugunu kontrol edin. Gerilimde beklenmedik bir fark olup
olmadigini ve baglantilarini kontrol edin, invertor icin fis dizelerinin acik
devre gerilimini Olgin invertoérleri ayirmadan ©6nce moddllerin
invertorlerdeki baglantisinin kesilmesini saglayin.

Miadehale icin kapatildiktan sonra, invertdr bilesenlerinin bosalmasi icin bir
stire bekleyin.

Elektrik isleri icin kesinlikle yetkin, sertifikal kisiler calistiriniz.

Her panelde, her biri konnektorle sonlandiriimis, iki adet baglanti kablosu
(90 ° C gines i1sigina dayanikh) bulunur. Baglanti kablolarinin kesit alani 4
mm?2’dir. Baglanti kablolarinin gerilim dederi panel tipine gére 1000V veya
1500V'tur (lutfen panel arkasindaki etiketi kontrol ediniz). Saha
baglantilari icin, minimum 90 ° C glines i1sigina dayanikli, minimum 4mm?2
capinda bakir teller kullaniimalidir.

Normal sartlarda, panel tarafindan Uretilen akim ve voltaj dederleri
standart test kosullarindan daha yuksek olabilir. Bu nedenle anma gerilimi,
kablo kapasitesi ve panel gug cikisiyla ilgili parametreler belirlenirken, kisa
devre akimi ve acik devre voltajinin 1.25 ek garpan faktdéru ile carpilmasi
gerekmektedir. 1.25 ek carpan faktérli icin Ulusal Elektrik Kodu’na
bakilmahdir.

Her panelin baglanti kutusunda biri negatif digeri pozitif olmak Gzere iki
kutup (ug) vardir. Iki panel birbirine baglanirken, bir panelin pozitif ucuna diger
panelin negatif ucu takilir.

Panellerin seri olarak baglanabilmesi icin akim dederlerinin birbirine yakin
olmasi gerekmektedir. Yakin akim dederlerine sahip olmayan panelleri seri
baglamayiniz.

Panel tipine bagli olarak maksimum sistem voltaji 1000V veya 1500V'tur (litfen
panel arkasindakietiketi kontrol ediniz). Panelleri seri baglarken 1000V veya
1500V'luk maksimum sistem voltaji asiilmamalidir.

Panellerin paralel olarak baglanabilmesi icin gerilim degerlerinin birbirine
yakin olmasi gerekmektedir. Yakin gerilim dederlerine sahip olmayan
panelleri paralel baglamayiniz.

Sistemde panelin maksimum sigorta akimini asan ters akim varsa, paneli
korumak icin ayni 6zelliklere sahip asiri akim koruma cihazi kullaniimahdir.
2'den fazla paralel bagl dizi varsa, her panel dizisinde bir asiri akim
koruma cihazi bulunmahdir.

Kablolar montaj sistemine sabitlendiginde, kablolara veya panellere
mekanik hasar gelmemesi gerekir. Kablolara kuvvetli bir sekilde
bastirmayiniz.

Glnes 1sigina dayanikh 6zel kablolari montaj sistemine sabitlemek icin
kablo kelepceleri kullaniimalidir.

Kablolar gines isigina ve suya dayanikli olmasina ragmen, kablolarin
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dogrudan gines isiginamaruz kalmasini veya suya batmasini engelleyiniz.

Topraklama

Topraklama baglantilari kalifiye kisiler tarafindan yapiimalidir.

Guvenlik ve panellerin yildirnm ve statik elektrikten zarar gérmemesi
icin, panel cergevesitopraklanmalidir.

Topraklama icin panel gergcevesinde bulunan topraklama delikleri
kullanilmalidir. Cercevelzerine ilave delikler aciimamahdir.
Cergeve lzerinde bulunan topraklama delikleri sadece topraklama igin kullaniimahdir.

BAKIM, ONARIM VE TEMIZLiK TALIMATLARI

Bakim ve Onarim

Panellerin, garanti kapsaminda dlzenli olarak kontrol edilmesini, bakim ve
onariminin yapilmasinisaglayiniz.

Onlem icin yilda en az iki kere konnektérlerin sizdirmazlidini, vidalarin torkunu
ve genel kablolama durumunu kontrol ettiriniz.

Panel caminda kirik olup olmadigini, panel yiizeyine keskin nesnelerin
temas edip etmedigini,panellerde korozyon olup olmadigini ve panellere
goblge duslp dismedigini kontrol ettiriniz.

Bakim ve onarim islemlerinin tamamini kalifiye kisilere yaptiriniz. Yanlig
bakim yapilmasi 6limcilelektrik carpmalarina veya yaniklara neden olabilir.

Onarim sirasinda panellerin 6n ylzeyi opak bir malzeme ile értilmelidir.
Herhangi bir elektrik isi yapilacaginda panel sistemi kapatilarak calisiimalidir.

Panel degisiminin gerekeli oldugu durumlarda benzer tipteki paneller ile degisim
yapiimahdir.

Temizlik

Panellerin temizligi calisma performansini artiracagindan, panellerin temizligi diizenli
olarak yapilmahdir.

Panel temizleme sikligi toz ve kir birikimine bagli olarak degisiklik gdsterir.
Yodun toz ve Kkirlilik olan bolgelerde daha sik periyotlarla panel temizligi
yapiimaldir.

Panelleri kardan, kus pisliklerinden, tohumlardan, polenlerden,
yapraklardan, dallardan ve tozdan arindirmak gereklidir.

Panel vylzeyinde biriken maddeler panelde kismi gdlgelenmelerin
olusmasina sebep olarak panel glic cikisini disurur. Panellerin uzun sire




) bumanoglu
~=swapp°®

temizlenmeden bu kosullar altinda calismasihicrelerde isinma ve hot spot
(sicak nokta) adi verilen probleme neden olabilir.

Temizleme talimatlarina uyulmamasi Urin garantisini gegersiz kilacagindan,

kirlilik nedeniyle zarar gérmuis oldugu dislnllen paneller garanti kapsami
digina cikarilr.

Panellerin yeterli e§im agisi (15°'den fazla) ile kurulmasi yagmur suyuyla
cam yuzeyinin temizlenebilmesine imkan verecektir.
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PHOTOVOLTAIC SOLAR PANEL
INSTALLATION GUIDE

DUMANOGLU ENERGY INVESTMENT A.S.

Cekirdeksiz OSB Mahallesi 203. Cadde No:7 Polathi / ANKARA
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ENTRANCE

Thank you for choosing Dumanoglu Enerji solar panels.

This installation guide contains the necessary information for the safety, transportation, installation,
maintenance, cleaning and efficient use of Photovoltaic (PV) solar panels produced by Dumanoglu
Energy for many years.

The installation guide should be read carefully before panel installation.

The installation and use of the panels is beyond the control of our company, and the personnel who
will do the installation must have the necessary technical competence. If customers do not install in
accordance with the requirements set out in this manual, the quality guarantee provided at the time
of sale becomes void. Our company is not responsible for any loss, damage or damage caused by
transportation, installation, use and maintenance.

Our company reserves the right to change the installation manual, products and all information
about the products without prior notice.
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SAFETY INSTRUCTIONS

Product Safety

In order to get the maximum efficiency from the panels, the following issues
should be taken into consideration before installation;

The label, the frame on the panel, the fasteners cannot be removed.
It cannot be lifted by holding the connection cables.

drilling, etc. ) that may cause corrosion are made on the panel.

The front surface and back surface of the panel are not scratched.

It should not be left in damp, wet environments and the back of the panel
should not be exposed to direct sunlight.

Care should be taken when moving the panels and they should not be
dropped on the ground.

No stepping or weight should be placed on the panels.

During assembly, do not use accessories consisting of hard objects
(watch, ring, etc. ) that will scratch the product.

Do not place a magnifying glass on the panel.

any chemicals , paint or adhesives to the panels.

Transport and Storage Security
Maximum care should be taken to prevent the panels from being damaged
during transportation, storage and unloading. In order to protect the product
that reaches you in a special box, which is palletized to protect the valuable
product inside, corner cartons are attached and the following points must be
observed;
Parcels should not be transported upside down.

Do not open the packages of the modules during transportation and
storage until they are ready for installation.

Products should be stored in a dry place.
Do not store panels beyond the stacking limit.
Be careful when opening the box and removing the product.

Unpack the product with at least two people.
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Use clean gloves to prevent slipping when carrying the product.

Electrical Safety

Photovoltaic PV panel generates DC electricity when exposed to sunlight and
other light source. These panels produce voltage even when they are not
connected to any electrical circuit or load. For this reason, care should be
taken during installation and maximum effort should be made to comply with
the following points;

The applicable national regulations and safety rules for the installation
of electrical appliances and systems must be strictly observed.

Certified and qualified experienced personnel should be employed in
the installation.

The panels do not have an on/off button. Modules can only be rendered
inoperable when they are placed in a place that is not exposed to
sunlight, or when their front surfaces are completely covered with
cloth, cardboard or other material, or when the modules are turned on
a flat surface with their front faces facing.

To avoid arcing and electric shock, please do not disconnect electrical
connections under load. Incorrect connections can also cause arcing
and electric shock. Therefore, please keep the connectors dry and clean
and ensure they are in proper working order. Never insert metal
objects into the connector or tamper with it in any way to ensure
electrical connection.

Do not touch the poles at the same time.
Never open the junction box.

Properly insulated tools and appropriate protective equipment should
be used to reduce the risk of electric shock.

Never use a panel with broken glass or layers. Broken panels can cause
electric shock and also pose a risk of fire.

After removing the panel from the parcel, the junction box should be
kept clean, away from moisture and wetness, and placed in the
junction box ( combiner) . box ) must be installed urgently.

Work only in dry conditions and use only dry tools. Do not handle
modules while wet unless wearing appropriate protective equipment. If
you need to clean the modules, please comply with the cleaning
requirements specified in the manual.

Crystal Photovoltaic Modules have 350mm-1200mm long solar cable.
One negative (-) and one positive connector You can serially connect
each positive pole to the negative pole to side-by-side modules.
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Additionally, you should only use connectors for parallel connection.

Only connect modules of similar type and same power. Do not touch
both poles of the connectors at the same time .

Fire security

Laws and regulations must be considered before installing panels. of
buildings security with relating to to the conditions must be complied with.
Check with your local authority for guidelines and requirements for
building or structural fire safety.

Our modules IEC 61730-2 to standard according to As Class C listed. For
the fire safety of our modules, the following warnings must be strictly
followed;

Sun panels; roof And like in the fields will be implemented the
one which... installations for, This to practicesuitable to the fire
durable-sheltered One covering over, of modules back layer
with assembly surface It should be installed with sufficient
ventilation space between the Incorrect installation, fire in case
may pose a danger and It may cause fire.

Sun panels; transparent plastic, plastic And like fire to the risk
opposite durable-protected non- from materials formed
structure and products on them should not be installed.

To maintain the fire class rating, the distance between the
module frame bottom surface and the roof surface -most little
10 It should be cm.

It is put into effect by the relevant official institutions and
organizations in the region where the installation will be carried
out. established regulations, notifications, decrees,
specifications, etc. will meet the conditions specified in all
legislation Suitable components such as fuses, circuit breakers,
surge arresters and grounding connectors should be used.

panel connector with will be contacted each kinds soap opera
or optimizer connector , on the panel found connector with
same brand And model to be is required.

Do not expose sunlight to places where flammable-explosive
chemical products, gases and similar products may be present.
of panels installation Don't do it.

Roof structures and installation methods will affect the burning potential
of buildings. incorrect assembly fire to the danger From where it could
be.

Panels that are not installed in accordance with these standards and
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conditions are not covered by the warranty. outside will be, setup
assembly to the manual against established will be And occur may
come each all kinds didsand can be experienced In case of problems,
the manufacturer no responsibility will not. This in context setup
And assembly to the manual against from uses And This against uses
from the results noway Liability of the manufacturer, including
compensation for damages There is no.

Installation Security

Before starting to work on the panel, all instructions must be read and
followed completely. The points to be taken into consideration during
installation are as follows:

Only trained and authorized people can install the panels.

All panels and electrical connectors should be kept clean and dry before
installation.

Installation should not be done in adverse weather conditions.

If panels will be installed on the roof;

After the evaluation by experts or civil engineers , the suitability of the
roof static project can be established after scientific evaluation of the

structure.

The fire resistance rating of the structure and general maintenance
need to be taken into account.

The roof should be worked on by taking all necessary safety
precautions. In particular, OHS committees must be respected.

Protective headgear, protective gloves and protective shoes (with
rubber soles) should always be used.

Interconnect connectors must be placed fully and correctly. All
connections should be checked.

The interconnect cable must be securely attached to the panel frame.
Cable support must be made in a way that does not damage the
connector and the back of the panel.

Whether the panel is connected to the system or not, the terminal box
and connection cables should not be touched with bare hands during

installation or under sunlight.
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During installation, sharp tools should not be used to wipe the back of
the panel and its glass.

No holes should be made on the frame.

It must be ensured that all necessary safety and function tests are
carried out according to current standards.

INSTALLATION INSTRUCTIONS

Selection of Installation Location and Climatic Conditions

Choosing the location where the panel will be installed is as important as the
panel itself. Panel installation should be done according to climatic conditions,
especially wind load, snow load, and selection of places with minimal shading.
Dumanoglu Energy uses 42' frames to ensure that the panels can withstand
climatic conditions for a long time.

The points to be considered are summarized below;

For the installation of Dumanoglu PV solar panels; ambient
temperature should be -40°C to +50°C, operating temperature -40°C
to +85°C, storage temperature should be in the range of -20°C to
+50°C.

Depending on the installation style of the panels, the maximum snow
load resistance (from the front) is 5400 Pa , and the maximum wind
load resistance (from the rear) is 2400 Pa . In areas with wind or snow
loads exceeding the maximum load, standard installation methods will
not suffice.

Ensure that the modules are not subjected to wind or snow loads
exceeding the maximum permissible loads. be sure.

Modules, year along shading non- One to the ground mounted
should be done. Setup of the area near in front of blocking the
light no since there is no obstacle sure be.

from lightning protection possibility of high the one which... to
places will be established PV systems for from lightning
protection recommended.

Do not install modules near equipment or in locations where
flammable gases may be generated or collected. do not use

This module of the app height 2000 of m under will be way can be done.

Hail, snow, sand, dust, air pollution, soot, etc. Modules should not
be installed where there is excessive or should not be operated.
Modules, salt, salt steam, salty This, chemical aspect active
vapors, acid rain, The safety of modules and/or aggressive
substances such as any other corrosive substances or
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performance where it can affect should not be placed.

Please note that the modules are prone to heavy snowfall,
extreme cold, strong wind or salt fog. island or of the desert near
or into the water close in places when they were established or
when they are run performance And suitable to ensure safety
precautions forehead.

panels, open flame or flammable substances over mounted should
not be done.

of cables damage to see to prevent And of the air of the panel behind wander
around permission to give for panel edge with wall or roof surface between of
the clearing -most little 10 cm to be must.

Chic lightening And sky noise the one which... to places mounted has been panels
for protection must be provided.

Slope Angle Selection

Dust accumulated on the surface of the modules can adversely affect
the performance of the modules.

of the panel slope angle, panel surface with horizontal surface
between is the angle. Panel, front surface direct sun light while
under -most suitable strength exit get It does. panels, -most
suitable strength of the exit getmounted towards the south in the
northern hemisphere and towards the north in the southern
hemisphere in order to should be done.

Panels connected in series should be installed in the same direction
and angle. Since each panel with a different direction or angle will
be exposed to different amounts of sunlight, the output power may
decrease.

For panel installation, the inclination angle is more than 10 - 15 °,

which will ensure that the dust on the panel surface can be easily

cleaned by rainfall and reduce the panel cleaning time.
ASSEMBLY

List of products

Table 1: Product list

Product code Product description Product sizes
Swap 455 - 470 144 cell half-cut 2109mm x 1052mm
Mono - 144 polycrystalline sun panel | x42mm
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Swap 545 - 560
Mono -144

144 cell half-cut

2295mm x 1132mm

polycrystalline sun panel | x42mm

2109.0 2

|
_' o '—

1052.0 +2
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Figure 2: Swapp 545-144M Panel rear view and sizing

MECHANICAL INSTALLATION

General Requirements

System installation should be done by professionals. Information in the manual
during installation consideration should be taken. Opposite if panels damage can

see And quality warranty invalid sort of.

Our panels are assembled into the hole according to setup and handcuffed
setup to be about two different by method can be installed. In installation to

be used apparatus;
= Bolt, washer, spring washer, loaf .
= Middle handcuff
= Fly Handcuff

* Assembly It can be said as a rail.

Ensure that the installation method and supporting module system are
strong enough to enable the modules to withstand all load conditions,
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which must be guaranteed by the installer . The installation support
structure should be tested by a third-party organization with static
mechanical analysis capability according to local national or international
standards such as DIN1055 or equivalent.

The module carrier system must be produced from durable, corrosion-
resistant and UV-resistant materials.

Modules must be securely fixed to the carrier system.
Do not drill holes in the module frame or glass surface.

Different metals that come into contact with the aluminum frames of the
modules as a result of the mounting method should not corrode the
frames.

Modules can be mounted in horizontal or vertical orientation.

Mounting According to Mounting Holes

In this method, installation is made with the mounting holes on the back of the
panel; mounting on the rear of the frame to secure the panels to the mounting
system holes are used. By inserting bolts into the holes in the panel frame, the
panel is attached to the mounting rail. is fixed. Bolt connection for applied
torque approximately 12 Nm should be. This method, short edgelt does not
allow installation using Mounting hole on short sides of panels There is no. Frame
over Definitely Another hole should not be opened.

with Fastener (Clamped)

In this method, the panels are fixed to the system with metal clamps.

Installation using this method when done, of the panel opposite each two
on the edge -most little 2 handcuff to be to, One on the panel -most little
4 clamps should be used. Additional clamps may be required depending
on local wind and snow loads.

With this method, panels can be short or long. It can be installed by
clamping it from the edges. However, when installed using short edges of the
panel load strength more low will be. It is recommended that the holders be
fixed according to the conditions specified below or as approved by the

system installers.
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Length: The length of Holder A is at least 38 mm, the length of Holder B is
at least 50 mm,

Thickness: Thickness must be at least 3 mm, Material: Aluminum alloy, Bolt:
M8.

Bolt torque requirements: 12-16 Nm

Module holders must not come into contact with the glass surface and must
not damage the frame. The part of the holder that contacts the aluminum
frame must be smooth, otherwise it may cause damage to the frame and
breakage of the module. Prevent holders from creating shadows. The water
discharge channels in the modules should not be blocked.

Electrical Installation

The following points must be observed in electrical installation;

Only connect modules of similar type and same power. Cover the front of
the module during installation to reduce the risk of electrical hazards. Turn
off the DC circuit breaker before disconnecting the PV modules. Do not
touch both poles of the connectors at the same time .

resistant solar cable to protect from direct sunlight during electrical
installation . Also use at least 4mm?2 cable size. Never apply tension to
the cables and straighten the module frame and cables with UV-resistant
tools.

Check local regulations before each installation. Check modules and
inverter compatibility. Check the connections and connections for any
unexpected difference in voltage, measure the open circuit voltage of the
plug strings for the inverter ensure the modules are disconnected from the
inverters before disconnecting the inverters.

After shutting down for intervention , wait a while for the inverter components
to discharge.

Always employ competent, certified people for electrical work.

has two connecting wires (90°C sunlight resistant), each terminated with
a connector . The cross-sectional area of the connecting cables is 4 mm2.
The voltage value of the connecting cables is 1000V or 1500V depending
on the panel type (please check the label on the back of the panel). For
field connections, copper wires with a minimum diameter of 4mm2,
resistant to a minimum of 90°C sunlight should be used.
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Under normal conditions, the current and voltage values produced by the
panel may be higher than standard test conditions. Therefore, when
determining parameters related to rated voltage, cable capacity, and panel
power output, the short-circuit current and open-circuit voltage should be
multiplied by an additional factor of 1.25. The National Electrical Code
should be consulted for an additional factor of 1.25 .

There are two poles in the junction box of each panel, one negative and
the other positive. (fly) has. Two panel interlocking while connecting, One of
the panel positive to the tip other of the panel negative tip gets stuck.

of the panels sherry aspect able to connect for flow of your values each other
close to be is required.Close flow to their values owner non- panels sherry do
not connect.

Panel to type connected aspect maximum system voltage 1000V or is 1500V
(Please panel behindcheck the label). Maximum system voltage of 1000V or
1500V when connecting panels in series should not be exceeded.

In order for the panels to be connected in parallel, the voltage values must
be close to each other. is required. Close income to their values owner non-
panels parallel Do not connect.

If there is a reverse current in the system that exceeds the maximum fuse
current of the panel, an overcurrent protection device with the same
characteristics should be used to protect the panel. If there are more than
2 strings connected in parallel, each panel string must have an
overcurrent protection device.

Once the cables are fixed to the mounting system, there should be no
mechanical damage to the cables or panels. Do not press the cables
forcefully.

Cable clamps for fixing special sunlight-resistant cables to the mounting
system should be used.

cables sun to your light And into the water resistant to be despite, of cables
directly sun to your lightexposed to stay or into the water to sink block it.

Ground

Ground connections qualified persons by should be done.

Security And of the panels lightening And static from electricity damage
not seeing for, panel framemust be grounded.

Ground for panel in the framework of found ground holes should be
used. Frameover additional holes should not be opened.
Frame on found ground holes Only ground for should be used.
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MAINTENANCE, REPAIR AND CLEANING INSTRUCTIONS

Maintenance and repair

panels, guarantee in the scope of organised aspect control to be done, care
And of repair to be doneplease provide.

Precaution for per year -most little two times connectors sealing, of screws
torque And general wiring status have it checked.

Panel in the glass broken is is not, panel to the surface sharp objects
contact whether that you didn't,in panels corrosion is not And to the panels
shadow fall down that you didn't fall control have it done.

Care And repair transactions all qualified to persons get it done. Wrong care
to be done fatalelectric to bumps or to burns From where it could be.

Repair during of panels front surface opaque One material with should be covered.

Any One electric heat when it will be done panel system by closing should be
studied.

Panel of change necessary is in cases similar type panels with change should be

done.

Cleaning

Since cleaning the panels will increase operating performance, the panels should be
cleaned regularly.

Panel cleaning frequency dust And dirt to the accumulation connected aspect
change shows. Busy dust And pollution the one which...in the regions more chic
by periods panel cleaning should be done.

panels cardan, bird from their filth, from seeds, from pollen, from
leaves, from branches and from dust purify is necessary.

Substances accumulated on the panel surface cause partial shadowing on
the panel. panel strength exit lowers it. of panels LONG duration without
being cleaned This conditions under studyin cells warming And hot spot (hot
point) First Name given to the problem From where it could be.

Cleaning damaged due to contamination, as failure to follow the instructions
will void the product warranty. is considered panels guarantee scope outside
is removed.

Installation of panels with a sufficient angle of inclination (more than 15 °
) prevents the glass surface from being exposed to rainwater. to be
cleaned facility will give.




