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TEST REPORT
Deneyi Talep Eden/Firma . BINTECH ROBOT TEKNOLOIJILERI A.§. (ROBSYS ROBOTIC SYSTEMS)
(Adi,Adresi,Sehir vb.) (Ferhatpaga Mah karadeniz Cad. Gokmen Bes Is Mrz. No:82/2 Atagehir-ISTANBUL)
Requesting/Customer
(Name, Adress,City elc.)
Deney Talep Tarihi/No : 16.08.2021 /616532
Order Date / No
Numunenin Tanumi : 800160, s PluraWatt PW DC 445 M72(K2910811181), VIESSMANN Vitovolt 300 M445
(No,Cins, Marka, Tip, Tir, Model vb.) DD(E000621054653457), Phono Solar PS445m4h-24/TH(PSTHM4H29856290821), , -, -, 3.00 adet
Sample Descriplion(Na, Tupe, Model ¢te.) 800160, Hulf-Cut Monocrystalline Silicon Photovoltaic Module,,,,-, 3,00 item
Numune Kabul Tarihi ¢ 16.08.2021
Test Item Receipt Date
Deneylerin Yapildig: Tarih : 17.08.2021 - 17.08.2021
Date of Test

Uygulanan Standard / Metod TS EN 61215-2: 2017-12 Karasal fotovoltaik (PV) modiiller - Tasanm yeterliligi ve tip
Applied Standard/Method onay! - Béliim 2: Test prosediirleri
TS EN 61215-2: 2017-12 Terrestrial photovoltaic (PV) modules - Design qualification and
type approval - Part 2: Test procedures

Raporun Sayfa Sayisi HE &)
Number of pages of the report
Agiklamalar

Remarks

Deney laboratuvarlari olarak faaliyet gosteren TSE Deney ve Kalibrasyon Merkezi Baskanh@i Deney Laboratuvarlan TURKAK'tan
AB-0001-T ile TS EN ISO/IEC 17025:2012 standardina gire akredite edilmigtir.

TSE Headship of Test and Calibration Center Testing Laboratories accredited by TURKAK under registration number AB-0001-T jor TS EN
ISO/IEC 17025:2012 as test laboratory,

TURKAK deney raporlarimn tammirh@ konusunda Avrupa Akreditasyon Birligi (EA) ile Cok Tarafi Anlagma ve Uluslararas:
Laboratuvar Akreditasyon Birligi(ILAC) ile karsiikh tanima anlagmasi imzalamistir.

TURKAK is a signatory lo the European co-operation for Accreditation (EA) Multilateral Agreement (MLA) and to the International Laboratory
Accreditation Cooperation (ILAC) Mutual Recognition Arrangement (MRA) for the recognition of test reports.

Deney vefveya olgiim sonuglari, genisletilmis 6l¢im belirsizlikleri (olmasi halinde) ve deney metodlart bu raporun tamamlayici kismu olan takip

eden sayfalarda verilmigtir.

The test and/or measurement resulls, the uncertainties (if applicable) with confidence probability and test methods are given on the following
pages which are part of this report.

Numune miigteri tarafindan alimmigtir, bu rapordaki sonuglar numunenin leslim alindigi hali igin pgegerlidir. Bu rapor ozel deney talebine istinaden diizenlenmig
olup, Standartlara Uygunluk Belgesi niteliginde dcgildir. Partiyi temsil ctmez, Piyasa Gozetim ve Denctim Faaliyetlerine esas olusturmaz, ilan, reklam ve
ihalclerde 6102 sayii Tirk Ticaret Kanunu’'nun 54, ve 55. Maddelerinde yer alan haksiz rekabet hiikiimlerine aykinilik teskil cdecck sckilde kullanilamaz. Soz
konusu hususlara aykir1 hareket edilmesi halinde hukuki ve cezai agidan TSE sorumlu tutulamaz.

The sample was taken by the customer and the results in this report are valid for the status of the sample being received. This report has been prepared in
accordance with the request for special tests and is not qualified as a Certificate of Conformity to Standards. 1t does not represent the parly, dves nof constitute
a basis for Market Surveillance and Audit Activities, and cannot be used in announcement, advertisements and fenders in contradiction with the provisions of
unfair campetition in Articles 54 and 55 of the Turkish Commercial Law No. 6102. TSE cannot be held responsible in case of violation of these issues in legal

and criminal terms.
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1 Test Prosediiri ve Test Lokasyonu :
X  TSE Enerji Teknolojileri Laboratuvari Ostim Teknik Sefli gi | TSE Enerji Teknolojileri
Laboratuvari Ostim Teknik Sefligi
Test Lokasyonu/Adresi (Testing location/ address): 100. Y1l Bulvan Cevat Diindar Cad.
No:1 Ostim -Yenimahalle /
ANKARA
(0 Taseron Test laboratuvan (Associated Test
Laboratory):
Test Lokasyonu/Adresi (Testing location/ address):
Testi yapanin{adi + imzasi) (Tested by (name +
SIgnature)) .......eeeceeeeeceeevcvineecnn
Onaylayanin (ad1 + imzasi)
(Approved by (name+ signature)):
2 Test Ozeti
Gergeklestirilen testler (testin adi veya Test Lokasyonu (Testing location):
maddesi) (Tests performed (name of test
ang(est cliusf)) J L TSE Enerji Teknolojileri Laboratuvarn Ostim
Baglangi¢ dlgiimleri/initial measurements Teknik Sefligi

100. Y1l Bulvar Cevat Dindar Cad. No:1 Ostim -
Baslangig (initial) Yenimahalle / ANKARA

o Gdzle Muayene (Visual inspection)

e Elektroluminans Gériintlileme
(Electroluminance Imaging)

e En Yiksek Glicu Belirleme
(Maximum power determination)

e Temizlik iglemi (Cleaning Process)

Son (End)

e Godzle Muayene (Visual inspection)

e Elektroluminans Goriintileme
(Electroluminance Imaging)

» En Yiksek Gicl Belirleme
(Maximum power determination)

Standard Test Metodundan Sapmalar ve Agiklamalar
{Deviations from the Standards and Explanations):-

Numuneler (zerinde baglangi¢ olarak gézle muayene, elektroliminesans goériintileme, en
ylUksek gug tayini, uygulanmistir.

Firma tarafindan fotovoltaik modiil numuneleri kurulumu yapilarak (izerinde robot sistemi ile
150 periyotluk temizieme islemi gergeklestirilmistir.

Islem sonrasi gbzle muayenesi, en yilksek gii¢ dlglimi ve elektroliiminesans goriintileme
testleri uygulanmistir,

Initially, visual inspection, electroluminescence imaging, peak power determination were
applied on the samples.

Photovoltaic module samples were installed by the company and a 150- perlod cIeanmg
process was carried out with a robot system.

Post-procedure visual examination, peak power measurement and/ eﬁ&?&unyn%énbe
imaging tests were applied. on the samples ; (\ \
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4.1 isaretleme plakasinin kopyasi (Copy of marking plate) (PluraWatt PW DC 445 M72)
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Panel toplama ve i1zgara hatlan

Panel Etiketi (Panel Label)
(Panel Busbar and grid lines)

Panelin Arkadan Gériintiisi

Panelin Onden Goriintiisii
(Back View of the Panel)

(Front View of the Panel)

Baglanti Kutulari (Junction Boxes)
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4.2 isaretleme plakasinin kopyasi (Copy of marking plate) (VIESSMANN Vitovolt 300 M445
DD)

Cam Yiizey Etiketi (Glass Surface Label)

Panel Etiketi (Panel Label) Panel toplama ve i1zgara hatlan
(Panel Busbar and grid lines)

J
i

Panelin Onden Goriintiisii Panelin Arkadan Gorintiisi
(Front View of the Panetl) (Back View of the Panel)

Baglanti Kutulari (Junction Boxes)

4/15

LAB-D-FR-36/11 006.2020-6




S AB-0001-T
> DENEY ve KALIBRASYON MERKEZI BASKANLIGI OSTIM LABORATUVARLARI MUDURLUGU YREPE!
08-21
43 isaretleme plakasinin kopyasi (Copy of marking plate) (Phono Solar PS445m4h-24/TH)
Phono solar | -
— - ; PSTHM4H29866290821

Cam Yiizey Etiketi (Glass Surface Label)

Brcres

Panel toplama ve 1zgara hatlan
(Panel Busbar and grid lines)

Panelin Onden Gériintiisii Panclin Arkadan Goriintiisii
(Front View of the Panel) (Back View of the Panel)

Baglanti Kutular (Junction Boxes)
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5 GENEL BILGI (GENERAL INFORMATION)
Test iiriinii ile ilgili hususlar (Test item particulars):
Degerlendirmede yer alan aksesuarlar ve sokilebilen pargalar | Nu/NA
(Accessories and detachable parts included in the evaluation)......:
Opsiyonlar (Options included) i NU/NA
Olabilecek test durum hiikiimleri(Possible test case verdicts)
Raporda kullanan kisaltmalar (Abbreviations used in the report):
Imp — En yiiksek gii¢ akimu (Maximum power current) Voc — Agik devre gerilimi (Open circuit voltage)
Isc — Kisa devre akimu (Short circuit current)
Pmp - En yiiksek gli¢ (Maximum power) YKA- Yasta kacgak akim/(Wet leakage current)
Pr- Bagdil giig/(Relative power)
STC - Standart Test Kosullan (Standard Test Conditions)
Olabilecek test durum hiikiimleri Possible test case
verdicts):
test edilen nesneye test uygulanamaz (test case does not apply to | Uygulanamaz (NU)(N/A)
gL Xt o] o)L= o
- test edilen nesne istenilenleri karsgilar (test object does meet the Gegti (U)(Pass (P))
FEQUIrEMENT)... caiiiiiniianiiissainisssiisssavissisinnansiiossysassssssssnssiarasrssnass
- test edilen nesne istenilenleri karsilar (test object does not meet Kaldi (UD)(Fail (F))
the FeQUITEMENT) ...ttt r e e
Genel Agiklamalar (General remarks):
Bu rapordaki sonuglar sadece teste edilen nesneye aittir.
Bu raporu yayimlayan laboratuvarin yazil onayi olmadan bu rapor yeniden (retilemez.
Raporda ek bilgiden bahsedilmisse (# ile baglayan yere bakiniz)
Raporda ek tablodan bahsedilmigse (ek tabloya bakiniz)
Bu rapordaki sayilarda kullanilan nokta isareti ondalik ayrag olarak kullanilmistir.
(The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.
Throughout this report a comma (point) is used as the decimal separator.)
Genel Uriin Bilgisi (General product information):
Uriiniin Elektriksel Dederleri (Product Electrical Ratings):
Modiil Marka /Tip PluraWatt PW DC VIESSMANN Vitovolt Phono Solar
Module Brand /Type 445 M72 300 M445 DD PS445m4h-24/TH
Voc [V] 48,39 49,90 49,11
Vmp [V] 41,01 41,60 41,21
Imp [Adc] 10,86 10,70 10,80
Isc [Adc] 11,04 11,34 11,29
Pmp [W] 445,46 445 445
En yiiksek sistem gerilimi 1500 1500 1500
Seri Sistem Akimi[A] 20 20 20
Pmp [W] Olgiim Toleransi %3 %3 —

**Test sadece test edilen numuneler igin gegerlidir, tip testi 6zellidi tagimaz
Test is only valid for submitted sample, and it cannot be considered as a type testing.
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6 Numuneler(Samples)
Numune Numune (Seri No) (Sample S/N)
(Sample) #
1
2
3 | 21 i [ 3 1] |
PSTHMA4H29856290821
Testler (Tests)
71 Gézle Muayene (Baglangig) Bkz.(See) Tablo (Table) 7.1
(Visual inspection (Initial))
7.2 En Yiiksek Gig Olgiimii (Baslangig) Bkz.(See) Tablo (Table) 7.2
(Maximum Power Determination (Initial))
7.3 Elektroliminesans Gdriuntlileme (Baglangig) Bkz.(See) Tablo (Table) 7.4
(Electroluminescence Imaging (/nitial))
7.4 Temizleme Iglemi Bkz.(See) Tablo (Table) 7.3
(Cleaning Process)
7.5 Gézle Muayene (Son) Bkz.(See) Tablo (Table) 7.5
(Visual inspection (End))
7.6 En Yiksek Gig Olgimi (Son) Bkz.(See) Tablo (Table) 7.6
(Maximum Power Determination (End))
7.7 Elektroliminesans Goruntlleme (Baslangig) Bkz.(See) Tablo (Table) 7.7
(Electroluminescence Imaging (End))

80,30 9] 'T 7

TABLO 7.1 |Gdzle Muayene (Basglangig) U/P
Table 7.1 |(Visual inspection (initial))
Test Tarihi (Test Date) [MM/DD/YYYY] .......: 17.08.2021 —
Gorsel herhangi bir hata tespit edilmemistir./ No visual errors were detected. uP
Ek Bilgi:
TABLO 7.2 En yiiksek Giicii Belirleme —
Table 7.2 (Maximum power determination)
Test Tarihi (Test Date) [MM/DD/YYYY].......... |17.08.2021 —
Modul Sicakli§i (Module temperature) [°Cl: ..: |25 —
Isinim Miktan (frradlance ) [Wim?] ................. : [1000 W/m2 —
Numune (Sample) # Isc [A] Voc [V] Imp [A] Vmp [V] Pmp [W] FF [%]
1 11,59 49,19 10,99 41,70 458,10 80,34
2 11,54 49,13 11,06 41,21 455,85 80,38, |
3 11,52 49,32 11,05 41,28 456,07
(<58
7/15 4

LAB-D-FR-36/1106.2020-6




C DENEY ve KALIBRASYON MERKEZI BASKANLIGI OSTiM LABORATUVARLARI MUDURLUGU

AB-0001-T

627523
08-21

TABLO 7.3 Elektroliminesans Gérlintiileme (Baslangig) -
Table 7.3 (Electroluminescence Imaging (/nitial))
Test Tarihi (Test Date) [MM/DD/YYYY].......:. |17.08.2021 —
Modiil Kisa devre akimi(Module Short circuit | 10,29 —
CUITENL) ..ot ceee et
Uygulanan Gerilim (Applied Voltage) ........... |41V —
Uygulanan Akim (Applied Current)............... |10 A —
Kamera C6zUnGrligu (Camera Resolution) : | 2048x2048 (13.5um x 13.5um pixel size ) —
Odak Uzunlugu (Focal Length) .................... |16 mm -

Numune (Sample)#

Kirik Gatlak Hiicre Sayisi /Number of broken, cracked cells

1

0 =
2 3 e
3 0 —
Ek Bilgi: Elektroliminans Gérintileri Rapor Sonunda Eklenmistir
Additional Information:  Electroluminance Images Added at the End of the Report
TABLO 7.4 Temizleme Islemi —
Table 7.4 (Cleaning Process)

Test Tarihi (Test Date) [MM/DD/YYYY)]

17.08.2021

Firma tarafindan, kurulumu yapilan montaj standi (izerine montajlanmis fotovoltaik modiil
numuneleri Uzerinde robot sistemi ile 150 periyotluk temizleme iglemi gergeklestirmistir.

The company carried out a 150-period cleaning process with the robot system on the solar panel

samples mounted on the assembly stand that it had installed.

i

Ek Blgi: Temizleme islemi / Additional !nfnnaﬁon: Cleanin

g Process

LAB-D-FR-36/11.06.2020-6
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TABLO 7.5 | G6zle Muayene (Son) U/P
Table 7.5 |(Visual inspection (End))
Test Tarihi (Test Date) [MM/DD/YYYY].......:  [17.08.2021 —
1 Goérsel herhangi bir hata tespit edilmemistir./ No visual errors were detected. u/P
2 Gorsel herhangi bir hata tespit edilmemistir./ No visual errors were detected uP
<) Gorsel herhangi bir hata tespit edilmemistir./ No visual errors were detected u/P
Ek Bilgi:
Additional Information:
TABLO 7.7 |En yiiksek Giicii Belirleme (Son) u
Test Tarihi [GG/AAYYYY]: 17.08.2021 —
Modiil Sicakligi [°C] 25 —
Isinim Miktari W/m2 1000 W/m2 —
Numune # Isc[A] | Voc[V] | Imp [A] [Vmp [V]| Pmp[W] | FF[%] | Degredasyon[%)]
1 11,52 | 49,27 | 11,01 | 41,53 | 457,23 80,52 -0,19%
2 11,51 | 49,24 | 11,02 | 41,35 | 455,74 80,40 -0,03%
3 11,54 | 49,35 | 11,02 | 41,34 | 455,65 80,01 -0,09%

Bu testten sonra Pmp deki bozulma (Degredasyon) [%] 2 -5% olmalidir.

TABLO 7.7 Elektroliiminesans Gériintiileme (Son) —
Table 7.7 (Electroluminescence Imaging (End))
Test Tarihi (Test Date) [MM/DD/YYYY]........ |17.08.2021 —
Modiil Kisa devre akimi(Module Short ctrcurt 10,29 —
CUITENT) ..ottt
Uygulanan Gerilim (Applied Voltage) ........... |41V —
Uygulanan Akim (Applied Current)............... |10A -
Kamera GCozUnirligl (Camera Resolution) : | 2048x2048 (13.5um x 13.5um pixel size ) —
Odak Uzunludu (Focal Length) .................... |16 mm —
Numune (Sample)# Kink Gatlek Hiicre Sayisi /Number of broken, cracked cells —
1 0 —
2 3 =
3 0 —
Ek Bilgi: Elektroliminans Gérintlleri Rapor Sonunda Eklenmistir

Additional Information:  Electroluminance Images Added at the End of the Report

Belirsizlikler

Isc: = %3,5, Voc: + %1.16, Pmax: + %3,7

Referanslar ojile

TS EN 60904-1" Fotovoltaik cihazlar-Béltim 1: Fotovoltaik akim- gerilim karal;t’egs;:{tf nnm d!%aﬁ‘rrgs} \

TS EN 61215 "Kristalin silikon karasal fotovoltaik (PV)} modiiller-Tasarim de, er{énﬂ(rffg( ve ﬁab’&(lj
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#1 Baglangig (Initial)
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#2 Baglangig (Initial
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#3 Baslangic (Initial
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#2 Son (End)
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#3 Son (End)
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Rapor Sonu / End of Report
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