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1. General Information / Genel Bilgi

TUV SUD authorized inspector visited the company of ARGESIM MAKINA GIDA SAN. TiC. LTD. $Ti at Pinargay 0SB
Mahallesi Organize San. Béigesi Corum/ TURKIYE address in order to conformity assesment (check) of the
SEVEN Solar Irradiance Sensor Conformity Assessment on 30.06.2021 and then this report has been issued.

The Company specialized in supply, installation and commissioning of high-quality meteorological sensors and complete
measuring & monitoring systems for solar PV plants.

Seven Sensor weather stations are compatible with many well know dataloggers.

This Irradiance Sensor is used to measure the radiation flux density of Solar PV Plants having an Analog Input Datalogger.
Besides Irridiation Sensor, it includes also an Internal Module Temperature Sensor.

The Company Argesim Makina Gida San. Tic. Ltd. Sti requested the Third party inspection service in order to conformitiy
assessment from TUV SUD for 3S-IS-T-MB Type Seven Solar Irradiance Sensor acc. to their procedure.
The procedure was applied with the following restrictions:

1- 1 Pcs 3S-IS-T-MB Type Seven Solar Irradiance Sensor , Calibrated Fraunhofer ISE monocrystalline silicon type sensor

(for simultaneous measurement)

2-  Base plate angle was 37°

3- The weather was clear, sunny, with the diffuse irradiance not greater than 20 % of the global irradiance.

4- There was no observable cloud formations.

9- Total irradiance (sun + sky + ground reflection) was not less than 800 W:m2, as measured by the primary reference cell,
6- Air mass was between AM1 and AM2.

/- Simultaneous readings of the output signal and temperatgr are recorder by data logger.
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The company used IEC 60904-2 Edition 3.0 2015-01 Photovoltaic devices — Part 2: Requirements for photovoltaic reference
devices standard Chapter 12.1 and 12.2. for their test procedure as a reference. But the purpose of our test was not calibration.
QOur purpose was only comparison/verify of the their sensor (secondary reference devices) against a primary reference cell.

ARGESIM MAKINA GIDA SAN. TiC. LTD. 8Ti.

During the assessment / checks on 30.06.2021 :

1- TOVSUD inspector has checked marking and serial numbers of test equipments.

2- The calibration certificates of equipments have been reviewed by TUV SUD inspector . Calibration certificates and
calibration label on the equipment and the certificate were matching. Calibration certificates were valid.

3- TUV SUD inspector witnessed the test according to company procedure.

4- The test carried out between 1 2:45 to 13:00 duration was 15 minutes. The measurements has taken every 3 seconds,

Test Measuring equipments information were as below ;

1-3S-I8-T-MB Type Seven Solar Irradiance Sensor Serjal No0:21061

2-Fraunhofer ISE monacrystalline silicon type Irradiance sensor Serial No:086-2019
3-Kipp&Zonen SMP11 Pyranomenter Solar irradiance Sensor Serial No:201850
4-Wind speed gauge -THISE CLiMA Serial No:12360744

9- PT100 Temperature Sensor Serial No:2020-2311

This report and test result are valid for tested product.

Recomandation:

1- Test result reports / records should be kept for at least 10 years unless otherwise mentioned.

2- Test reference Equipments should be calibrated by accredited laboratory every year

3- This test could be carried out by company every year and resuits could be submit when request.

2. Product Image / Uriin Gérseli
Please see below;
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3. Technical Pictures- Manufacturing Drawings- External Dimensions [ Teknik Resimler - imalat Cizimleri - Dig Boyutlar

4. Label and Package Information / Etiket ve Paket Bilgisi
There are a serial number on products label which are shown on photos.

5. Installation, Operating and Maintenance Instructions / Montaj, Kullanma ve Bakim Talimat
38-IS-T-MB Type Seven Solar Irradiance Sensor Technical Data

6. Inspection and Test Reports (internal and external reports) / Muayene ve Deney Raporlar (ig ve Dis Raporilar)
Please see attached documents.

7. Quality &Test Plans / Kalite ve Test Planlar
Argesim Test Procedure

8. Annexes / Ekler
Please, see attached documents.
1-Argesim Test Procedure
2-38-1S-T-MB Type Seven Solar Iradiance Sensor Technical Data
3-35-18-T-MB Type Seven Solar Irradiance Serial No:21061 Calibration certificate issued by Argesim
4- Fraunhofer ISE monocrystalline silicon type Solar Irradiance sensor Serial No:086-2019 Calibration certificate_1
5- Fraunhofer ISE monocrystalline silicon type Solar Irradiance sensor Serial No:086-2019 Calibration certificate_2
6-Kipp&Zonen SMP11 Pyranomenter Solar irradiance Sensor Serial No:201850 Calibration certificate
7-Kipp&Zonen SMP11 Pyranomenter Solar irradiance Sensor Technical Data
8-Wind speed gauge -THISE CLIMA Serial NO:12360744 Calibration certificate
9-PT100 Temperature Sensor Calibration certificate
10- Test_Resuit_L Fraunhofer Seven SN21061_NA210709
11- Test_Result_1_Kipp Zonen_Seven SN21061_NA210709
12-Test result and notes (1 page)
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TUV sUD KALIBRASYON SERTIFIKA HiZMETi

Hizmetin verilecegi tarih: 01.06.2021
Hizmet Kapsami: Kalibrasyon Sertifikas;

Amag: 35-IS-T-MB isinim sensériiniin kalibreli bir 1stnim sensérij ile karsilastirilip ayni sonuglarin
alindigina dair onayli bir kurulustan gelecek personelin gdzetiminde yapilacak test sonucuna
istinaden sertifika almaktir.

Hizmet Yetkilisi/Gérevi: Niyazi ALTUN/NoBo 0036 Sertifikasyon Miidiiri

BU HIZMET KAPSAMINDA ARGESIM MAKINA PERSONELLERININ SORUMLULUKLARI

Yapilacak test ortaminda her tiirlii guvenlik 6nleminin alinmas;

Test icin gerekli malzemelerin hepsinin calisir temiz ve islevsel durumda olmas:

Yapilacak testte kullanilacak malzemelerin teknik dékiimanlarinin hazir halde bulunmas;
Daha 6nce yapilan testlere aijt dokiimanlarin hazir halde bulundurulmasi.

IEC 60904-2, [EC60904-10 ve IEC61724 standartlarinin birer kopyasinin hazir halde tutulmas;
Test icin kullanilacak 2 adet 35-1S-T-MB Istnim sensdriiniin isim etiketlenmeleri ve seri
numaralarinin markalanmasi ve imalat tarihlerine istinaden dokiiman ve prosediiriin
hazirlanmasi. .

Kalibreli 1sinim sensériiniin (Fraunhofer) sertifikalarinin hazir halde bulundurulmas;
Kipp&Zonen SMP11 Piranometresinin teknik dékiimaninin hazir halde bulundurulmasi.
Campbell CR6 Datalogger’a ait teknik dokimanin hazir halde bulundurulmas

Test diizeneginin CAD cizimlerinin hazir halde bulundurulmas,.

Yapilacak test ortaminin google earth {izerinden yaklasik koordinatlarinin belirlenmesi.
Campbell CR6 Datalogger iizerinde okunacak verilerle ilgili programla igsleminin yapilmasi.
1 Haziran tarihinden énce bu testin gercek kosullarda tekrarlanip raporlanmas.

TESTIN YAPILISI

adet 35-IS-T-MB Isinim Sensori, Kalibreli Isinim Sensérii ve Kipp&Zonen SMP11 Piranometre test
diizenegine 37 derecelik aciyla yerlestirilecek. AM1 - AM2 araligina denk gelecek sekilde golgesiz ve
bulut seviyesinin minumum dizeyde oldugu riizgar hizinin 2m/s’ nin altinda oldugu hava kosullarinda
test yapilacaktir. Veriler datalogger iizerinde kaydedilecek ve tiim veriler W/m?cinsinden olacaktir.
Butin veriler kaydedilecek dogrulugu teyit edilerek gozlemciye rapor halinde sunulacaktir. Veriler
excel formatinda rapor PDF formatinda olacaktir.

Gérev dagilimi 25.05.2021 tarihinde ilgili kisilere bildirilecektir.

Furkan POKER
ARGESIM MAKINA




3S-IS-T-MB 7EVEN

-_—

ISinim Sensérii Kutusu Giines

-

Isiniminin Olgiilmesi
(3S-1S-T-MB)

CALISMA YONTEM:i

Silikon referans hiicre bir ISINIM sensarl olarak kullanilabilir, gtinkii kisa devre akimi isinimla
orantilidir. Sensérlerimiz, $0nt bagl bir monokristal referans hiicre ile Uretilmistir. Séntun
diusik direnci nedeniyle hiicre neredeyse kisa devrede calisir.

Kisa devre akiminin sicaklik katsayisi kigiik bir hata olusturur,

Telafi, referans hiicrenin arka tarafina takilan Gzel bir sicaklik sensorl kullanilarak
gergeklestirilir. Hicrenin kisa devre akiminin 8lgtim sinyalleri ve sicaklik sensorlnun direnc
dederi bir mikro denetleyici tarafindan Slgtlir.

Hesaplanan isinim ve sicaklik degerleri alic sartname protokoli ile bir RS485 portuna verilir.
Elektronik devre, dusik gig tuketimi igin optimize edilmistir.

MEKANIK YAPI

Referans hiicre cam ve Tedlar arasinda Etilen-Vinil-Asetat (EVA) icine yerlestirilmistir,
Kutunun (st kapagina kolay entegrasyonu, élguim kablosunun baglantisi igin kablo rakorly ve
vidasiz terminalli UV Isinlarina dayanimi malzemeden yaptimis olumsuz hava kosullarina

—=rtngiyen
SEVEN Sensor Solutions (35) » sales@sevensensor.com « Www.sevensengor.com




3S-IS-T-MB 7EVEN

TUL SENSORLER, AYNI T TIPTE BIR REFERANS HUCRE ILE SIMULE EDi LMIS GUNES ISIGINDA KAL|sR

EDILIR. BU REFERANS HUCRE FREIBURG'DA FRAUNHOFER ISE TARAFINDAN KALIBRASYON!
YAPILAN BIR REFERANS HUCRE ILE PERIODIK OLARAK KALIBRE EDILM! KT::D:’R_

in

L.

TEKNIK VERI

Genel Bilgi

Referans Hu-re Monokristal Silikon (52 mm x 52 mm)
{ Dagrudan hiicrenin ku Uplzrina lehimlznmig ylksek hassasiyetii sént direng

=30°Cila+70°C
Elek “lf lant: 3 m PUR Kahlg LIYC11Y. UV ve hava kosullarina dayanik);
Giig Kaynear 12 ila 30 VDC (20 VDC'de tipik clarak 30 mA)
Arayliz RS435, 18200 Baud hizina kadar
Protakol Sensér, agik kaynak kodlu Mo dbus RTU grotokoline sahiptir ve 2 telli RS45

veri yolu (izerinden bagiznir
Galvanik izolasyon Glg kaynagdi ve RS485 vefi yolu arasinda 1260 V

Koruma Sinifi P54

m?2 060'a gdre Din ,a Metzoroloji sini
Isinim Pira ine MP11) kiyasta aylik hesaplann lugu £%5'%en
Sapma ilda 0.3%’ ox daha kigik sapm
Elektriksel Baglanti
Girig 1 / rd, 5 pinli
Girig 2
Girig 3 SSAVF.?T-TEBES.‘ P i
Giris 4 38-WD-I, Riizgar yan Jsens{:‘-rﬁ.ﬁh_?‘-{ o
Giris 5 RS435 Vieri,6 pinli konnaikiar

20.0b. 202}
M Review -

L0 S R R

SEVEN Sensor Solutions (35) * sales@sevensensor.com « Www.sevensen



3S-IS-T-MB 7EVEN

HARICi BAGLANABILEN SENSORLER

Ortam Sicaklik Senséri
Datalogger B

Isinim Sensori Rizgar Hizi Senséris

Rizgar Yéni Senssri

Panel Sicaklik Senssri

ILGILI URUNLER

38-AT-18820
35-MT-18820
35-WS-PLS-P
38-WDA

SEVEN Sensor Solutions (38) * sales@sevensensor.com « WwWw.sevensensor.com



The Comperasian Table for Seven Iradiance Sensor (Seral Number 21061 ) and Catbrated Call of Fraunhofer are comipared accaring to the registered Values every 3 seconds.— Tast Date:30.06 2021
Ambient Canditions Measured Vslues From Caibrated Coll of Fraunhofer z om Se Fven iradiance Sencar Differances and Relative Deviation
Ambient Temp (°C) l Wind Speed (m/s) | Irradiance value (w/m3) ! Internai cell temn.('C) | Output Voltage (mv) Irradiance Value (W/m3) l Internal call temp,{°C) Differences of irradiance Values (W/ma2) R”"""::l“ ol
097 [ 200 101471 l 5242 4359 1011,87 55.00 28 l 03%
12145.03 1083 I 227 101461 f 52,42 959 1014,07 5503 054 f 0,1%
12:45.06 ] 3098 J 253 I 101335 l 52,42 4553 I 1014,83 55,07 148 l 0.1%
| 3082 ] 227 ! 101138 F 5242 l 4943 J 1013.67 l 55.10 I 220 | 0,2%
l a2 I 2,00 l 101038 | s2.42 { 4338 ] J' 5510 l 22 I 0%
r 31,08 l 1.60 l 1008,21 ‘ 52,42 l 49,27 r 101110 55,10 f -2.39 ‘ -a,3%
12:45:18 31,13 r 1,33 ‘ 100582 i 52,43 I 4521 106780 55,13 l 0,98 [ -0,1%
120521 18 | 133 I 100572 I 52.43 4518 1097,20 5517 ‘ 038 [ 0.1%
3tn | 120 l 1005.22 I 52,44 49,13 1007.57 5530 i 245 I 0.2%
12:0527 138 i 0,00 ] 100352 l 52.45 45,07 100470 5520 I 0,79 ’ 1%
J L l 0,00 f 100116 } 52,48 25,33 J 100230 l 55,27 I 17 0.2%
] 3141 J 0,00 52,23 | a4 I 100113 I 55,30 | 1,81 -02%
I 31,52 l 0.00 298,32 52,50 I 2582 I 100023 l 55,30 -1,41 -0.1%
3165 f 000 1000,22 5251 I 4859 l 1600,67 s5.30 0,85 0.0%
7z ’ 0,40 1001.23 5153 l 25,94 r 1001 87 3530 0,44 0.0%
3170 f 040 | 1003.5 5253 f 25,05 | 1003.00 5533 0.6 0.0%
12:45:48 a1, | 147 I 1004,6¢ I BEH 43,10 ! 109467 55,37 0,02 0.0%
12:45:51 a7 I 1,73 I 1004 48 l 5258 45,10 i 100597 I 55,40 ' 1,49 -0,1%
1x4554 3173 [ 1,37 1002,05 5259 45,08 I 1008, 70 I 5540 i -2,85 -0,3%
12:45:57 318 l 137 1003153 52581 49,05 I 1004 43 l 55,47 l 0,50 0,1%
12:48:00 3135 f 1,87 100346 5251 J 45,05 1003,70 ! J -0,24 l 0.0%
12:0603 | 130 l 147 1002.75 5262 | 45.m 100435 | l 1,54 ] 02%
12:46:08 i 31,88 120 J 100014 J r 4889 1002.67 I F 2,53 03%
12:45:09 I 3194 1,33 l 100235 l 5264 ' 1002,03 J 55,50 ' 031 0,0%
12:46:12 [ aLm 133 | 100183 I 5265 ! 1004,13 ] 55.50 l 230 0,25
12:48:15 ] 31,96 1,60 104155 ' 5266 I 48,57 I 100337 r 3550 [ -0,1%
12:46:18 r 3184 a7 1003 01 ’ 5267 I £3,03 I 100333 55,50 0,08 0.0%
124821 173 1005.25 I s2.68 J 4914 100470 5560 0,55 0.1%
12:46:24 150 100835 s2.7 l 4332 1008,43 53,80 0,43 0,0%
12:48:27 147 1008 63 20 r 45,30 101032 5560 471 0.2%
12:46:30 318 187 100838 52,7 I 453 1010,73 5560 477 0.3%
12:46:33 188 200 f 100959 52.75 l 25,38 1010,90 55,60 an 0.1%
12:45:36 3187 187 l 1008 56 52,71 J 1530 101163 3560 43,08 0.3%
12:4638 m 200 I 101062 5278 ] 43,40 101070 5567 0,08 0.0%
124542 l 3197 173 J 100352 5279 | 1012,03 55,70 212 0%
12:46:45 ' 3133 200 | 100926 5230 I 101130 5570 2,04 03%
12:46:48 3138 227 I 100887 52.82 ' 1008.23 55,73 0,96 0.1%
12:46:51 EHES) 227 l 101032 52,22 | | 100893 f 5573 138 1%
12:46:54 3158 113 ‘ 1009,56 5282 I I 101000 55,70 0,44 0,0%
12:48:57 3201 187 | 1009.37 52,84 l 101027 5573 -0,90 -0,1%
12:47.09 3197 187 100961 5286 4535 100933 55.80 .32 0.0%
124703 3202 147 1008 51 5285 5,35 101113 s5.30 162 0.2%
12:47:08 20 227 1007,1 52,85 4533 101037 J' 5580 327 03%
3155 227 1007,30 5284 0,24 100520 55,80 100 0,1%
31m 253 1006,74 52,81 J .21 100743 55,80 0,70 0,1%
12:472:48 31,94 2,06 100388 28 45,07 ! 1006 80 55,80 -2,52 03%
124718 3186 227 [ 1003 52 5281 13,06 [ 100447 35.80 082 0,1%
227 | 100357 5231 45,08 l 1003,70 f 55.80 0,13 o.0%
230 ’ 100350 s280 29,05 j 100,77 l 55,80 [ 2,27 0.2%
[ 100455 52,79 512 1005 52 | 55.80 f 0.68 0,15
l 100722 52,79 45,25 1006,27 i 55,80 l 048 0,0%
187 I 100753 sa72 £9,26 1008,43 s5.83 | 0,75 0.1%
l 227 ] 100820 J 52,75 1528 1008,43 5583 | 0.23
l 2,00 ' 439,34 I 100933 35,87 I 008 I *
J' 147 [ 100827 52.80 ] 101133 | 5587 I 135 r 0.2%
033 I 1007,82 5280 l [ 101137 ' 55.50 l 375
0.40 J 100726 5221 J' 100857 | 530 131
1,20 l 1005,19 I 5282 4914 100547 J 5530 -1,28 0,1%
120 100107 r 5283 48,94 100573 l 55,30 4,66 0.5%
133 1001,69 l 52,84 897 100163 [ 5593 005 0.0%
173 1004,32 ’ 5285 45,12 J 100503 ' 3 111
o2 21 147 100583 [ 5288 J I 100733 | s6.00 0,70
12:48:086 3216 133 l 5143 25,76 ’ 999,17 i 5530 1,55
12.48:09 3220 2,00 J 52,48 48,53 i 93383 55,30
12:48:12 a2 1.87 52,50 48,41 892,03 5530 -1,52 0.2%
1210815 201 2,00 5252 2850 58133 5533 0,15 0.0%
12:48:18 3203 267 5253 357,10 5533 -352 0.4%
3133 267 5254 833,97 35.30 135 01%
12:4824 3138 2,13 336,73 5255 @wn 334,73 55,37 2,00 0%




The Comperasion Table for Seven irradiance Sensor (Serial Number 21061 }and Ql’h!a!zdﬁgﬂnf.‘r)mmfet

atcotding to the

Test Date:30.06 2021

Ambient Conditions

Measured Values Fram Calibratsd Cell af Fraunhofer

Differences and Relative Oeviation

-

ﬁu:['r;:nn Ambient Temp.("C) l Wind Speed {m/s) Irradianze Value (W/m3} I Internal cell temp,{"C) ’ Output Voltage {mv) Irradiznce value (W/m3) J Internai call temp.*c) Ditferences af iragiance VaFuH{W!mZ}I R:'a!"-r:;,n--i{.:n
12:48:27 32,03 i 173 598,23 l 5256 l 48,79 847,97 l 35,37 036 l 0,0%
12:48:30 3208 ! 147 J 597,81 J 52,56 I 4877 293,17 F 5533 ' -136 [ -0.1%
12:48:33 ' 3214 l 1313 l 996,72 ‘ 5257 l 487 I 958,30 55.30 F -2,18 ‘ 0.2%
12:48:35 ' 2 P 133 i 996,36 | 52,57 ‘ 48,72 l 557.07 5540 ' 021 l 0.0%
12:48:35 r nn l 147 I 396,38 ‘ 52,57 l 48,70 I 997,80 ' 55,40 F -1,42 0.1%
12:48:42 ' 2.8 r 1,60 i 995,39 5253 | 48,65 ] 996,47 I 5540 ' 1,07 -0,1¢
12:48:45 ’ 3219 ’ 187 l 995,15 52,58 l 44,54 I 93693 ' 5540 ! -1,78 -0,2%
12:48:48 ' 123 r 2,27 i 585,63 5258 i 48,56 l 997,53 ! 55,43 l 1,50 02%
12:48:51 ’ N0 ' 2,00 I 895,32 j 5258 I 2885 I 536,77 ' 55.50 F <145 l
12:48:54 l 3224 ! 173 i 984,30 ' 5258 [ 48,563 l 996,73 3550 l -183 i
12:48:57 r 1223 l 1,60 I 83310 ! 5159 ‘ 48,54 85513 55,50 l -2,03 I
12:45:00 ' 2 r 147 [ 596,08 I 52,59 ' 4859 l 396,17 r 5550 J 0,08 [ 0,0%
12:23.03 f 3227 , 0.80 I 535,22 ' 52560 ‘ 2564 I 956,13 ' 55,50 I 0,32 J
12:45:06 ' 32,26 f 133 l 996,34 J 5261 i l 997,20 ’ 3550 J -0.86 [
12:49.08 f 3214 l F 5262 l 4882 J 558,37 ' 35,50 l 0,47 I 0,0%
12:43:12 l 32.26 ' l 5253 i 15,34 l 957,17 5550 I 139 i 0.7%
12:49:45 J 3217 ‘ f 5263 ! 4834 J 100133 55.57 l 0,34 I 0.0%
12:45:18 , 1217 ' 5256 l 44,99 l 100410 r 55,57 —Ji -3 J -0.2%
12:49:21 I 3218 r 5257 ‘ 43,05 I 100,37 l 55,57 ] -1.35 [ 0,1%
12:45:2¢ [ 3208 ' 52,68 I l 1006, 77 ' 35.60 f 0,40 J 0.0%
12:48.27 I 32,15 ’ 5268 l I 1007,33 ' 55,60 l 0,73 l 0,1%
12:49:30 l 3214 I ' 52,69 i 45,22 , 1007,83 ] 55.60 f -0.83 J 0,1%
12:45:33 r 3214 ] F 5269 [ 4321 I 100733 55.60 l -0.62 01%
12:45:36 l 2.1 f 1,73 ' 100897 ' 52.70 i 5,22 l 100763 ! 5560 f 0,86 I 0,1%
12:45.38 ' 3217 ' 120 l 100785 ' 52,70 I 49,26 I 1008,53 ' 55,60 l 0,64 ] 0,1%
12.25:93 i 12 I 040 i 100735 ' 53,71 [ 45,24 l 100793 I 55,60 r -0,58 } <0,1%
12:49.45 I 3223 l 0,00 F 1007.45 F 52,7 l 9,25 I 1009,13 | 55,80 ' -1,67 l -03%
124548 ' 228 I 0,00 ' 100554 l 52,71 i 4520 l 100822 | 35.50 f -1,69 I 0.2%
12:43:51 l 3228 l 0,40 ‘ 1004,33 ’ 53,7 I 49,1 I 1006.50 ' 55.60 l <191 l 0.2%
12:43:54 l ErE S I 080 l 100621 ' 52,72 i 48,18 ] 100840 5.63 ’ -2,19 r -0.2%
12.29:57 ‘ 3234 l Lo ' 1001,59 ' 57 I 48,96 f 1005,40 5560 ' -3,81 l DA%
12:30:.00 l 3133 I 200 ' 103058 l 53,73 J 4531 l 293,77 I 55,70 ’ 081 r 0,1%
12:50:03 I 321 l .00 ‘ 100378 ' 52,73 I 43,07 r 1002,27 J 35,70 ' 151 I 0.2%
12:50.08 i 231 r 1,07 i 100333 I 2,74 I 43,08 l 1007,50 l $5.70 l -3,61 ’ 0.4%
125008 I 3232 ' 387 I 1003,75 j 52,74 l 43,06 f 100553 J 55,70 I 1,78 £.3%
12:50:1. J 3239 ’ 293 { 1002.05 i 52,75 l 28,38 ' 1006.60 5,70 ‘ 4,55 ! 0.5%
1250015 I 3248 ' 173 I 1001.85 I 5275 ] 45,97 ’ 100227 I 5570 i 0,42 ' 0.0%
12:30:18 J 32,58 F 187 i 100521 [ 52,75 I 45,15 ' 1005,50 l 5573 l -0,08 ' 0,0%
12:30:21 l 32,67 ' 200 I 1005,33 I 52,75 ’ ' 1008,53 l 55,77 J 21 | -6,2%
12:50:24 l 27 ‘ 1,50 I 1010,59 J 52,77 f ' 100207 l 55,80 I 192 ‘ 0,3%
12:50:37 l ' 13 ] 101231 l 52,78 l 43,48 l 1013,37 I 55,80 i -1,06 0,1%
I ‘ 0,80 J 101454 52,75 ’ 45,55 ' 101807 4[ 55.50 l -3.53 0.3%
l 3181 i 130 l 101385 I 5174 ' 43,56 I 014,40 f 55,80 I 2,55 0.1%
f 2m I 133 F 101724 f 5280 f 4574 i 1016,43 5580 l 1,01 01%
' 3230 { 180 l 1020,06 l 5281 43,86 l 101850 ’ 5580 J 126 0.1%
32,78 I 213 f 1020,67 [ 52.83 49,85 |[ 102177 ' 55,80 l -1,10 0,1%
31,59 I 2,40 ' ' 52,84 4583 I 102103 F 55,80 I -0,50 0,0%
3265 l 2,27 1013,53 F 5385 43,84 I 1021,73 55.30 l -2.20 0.2%
3285 I 173 101789 ' 5245 ‘ 45,75 l 102103 55.30 I
3288 l 1,60 101685 ’ 5287 l 48,71 J 102057 5587 '
r 2,00 101836 ' 52,88 J a7 l 115,07 55,30 r
| e | 105,35 | 180 | 23,88 | 101333 | 5550 |
r 020 { 1014,08 i 52,83 I 49,57 l 1013,67 l 5530 ’
' 133 l 101311 I 5250 l 2553 f 101657 ' 5597 l
3278 ’ 150 J 1012,57 i 52.50 J ' 1013,87 56.00 F
3273 ' 213 l 101235 I 5291 l ! 1014,33 56.00 '
32,56 I 253 l 1608,£3 J 5232 r 49,35 l 101330 l 56,00 ’
125 i 253 l 1008, 61 [ l 45,35 ’ 101030 J 56,00 '
1259 I 1,73 J' 100936 J J' 9,37 ' 1010,30 I 56,00 '
32,60 ‘ 1,60 l 100250 l 5286 I ﬁ 101133 I 5600 '
3262 I 133 f 101189 I 5258 F ' 101153 l 56.00 !
3250 [ 213 l 100631 l 5293 l 13,23 ! 1011 47 I 56.07 [
3258 | ] 100363 | sa | 907 I 100822 | 5607 |
3258 J 213 l 1006, 40 l 5302 48,81 I 1003 33 3610 i
32.59 l 1,60 r 383,58 I 53.02 45,87 | 1000,23 56.10 l
3242 J 150 ' 285,83 ' 53,02 8,57 I 1000,63 56,10 I
1263 l 1,87 ‘ 394,15 F 3304 25,50 J 396,77 l 5610 l
3252 r 187 i 953 10 ' 53.08 I 48,85 l 99373 5610 r

1000,32

1003 07
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The Comperasion Table for Seven Imadiance Sensor (Serksl Number 21061 and Calibrated Cell of Fraunhofer are compsred <cardingto the registered values every 3 seconds.— Tast Dat:30.06.2021
Ambient Canditions Measured Values From Calibrated Cell of Fraunhofer Measired Vatues Fror s-ummmr even frradiam: Differences and Relstive Deviation
Reg:‘::;nn Ambient Temz.'e) | Wind Specdimys) | irradiance value w/m3) Internal cell tema, {°C) Outgut Voltage (mv) Ireadiznce Value (W/m3) Inteenal cell temp~c) ifferznces of rraciance values jwjma)| 2! “T:iwzﬁwn
32,52 1,87 100145 53,04 28,9 100147 56,20 -0,01 [ 0.0%
12,61 2,00 337,58 53,08 578 100077 l 56.20 -3,08 ‘ -0,3%
12:52.00 3258 2,00 J 99512 53,05 I 4885 ' 558,27 f 56,30 l 0.85 i 0,1%
12:52:03 I 1235 | 2.00 I 39533 l 53,08 [ 45,86 J 595,50 ' 56.20 f -0.27 I 0.0%
12:52:06 J 32,54 ‘ 1,60 I 986,59 i 53,05 r .72 395,20 ﬁ 56,27 | -1,61 J 0.2%
12:52.:09 I 3248 i 2,53 l 1008,87 53,06 ' 4532 109550 | 56,27 ! 237 [ 0,3%
12:52:12 J 3237 I 227 I 112,27 52,86 101493 l s6.20 [ 233 I 0,2%
12:52:15 l 32,38 l 2,00 101558 52,81 3,65 101673 J 56,20 I 1,14 0,1%
12:52:18 r 3235 l 2,00 101572 52,94 49,64 J 101820 l 56.20 I 348 -0.3%
12:52:21 I 3233 f 213 100435 5297 43,59 [ 1015,70 f 5623 2,35 02%
12:52:24 | 32,35 ' 133 100475 5193 l 4312 r 100520 ' 56,30 1,45 -0,1%
12:52:27 i 3238 I 1,20 1008 40 i 53,00 I 8,30 1007,37 | 56.30 1,03 i 0,1%
12:32:30 I 3239 i 120 I 103,77 I 5302 1010,50 i 56,30 3,27 l 03%
125242 [ 31,88 I 2,40 f 1063,15 5225 1063,40 I 55,27 -0,25 0.0%
12.52:45 31582 I 227 ' 1037,03 5206 3057 103813 J 5¢,80 -L11 01%
3164 ' 233 ' 107,38 5207 5088 I 1033,43 52,80 105 0,1%
12:5 3151 r 360 i 1032.51 52,08 J 50.45 l 103413 54,80 l 1,63 0.2%
1215254 11,58 3,20 l 103%,04 52,07 l 5028 ’ 1031,20 54,80 l 216 l 0.2%
12:52:57 [ 3156 307 J 1025 50 { 5208 r 50,11 l 102833 54,80 r -3,03 r 0,3%
12:33:00 I 3152 3,20 l 102461 l 5208 l 50,07 ‘ 102437 J 54,80 ' 0,38 l 0,0%
12:53:03 l 253 [ 1635,53 I 52.03 ’ 50,18 { 106,90 l 54,80 l 0,27 ! 0,0%
12:33.06 l 3153 283 102326 l 5201 | 50,00 I 1026.80 r 5¢,80 i 3,64 [ -0.4%
12:33:08 ’ 3149 l 3.47 102308 5109 l 43,93 J 102337 54,80 I 0.25 I 0,0%
3145 r 280 162502 51,58 I 50,13 1075,00 54,80 f 1,02 J' 0.1%
347 ' 2,50 5197 l 5015 102603 54,80 ' 028 0,0%
3148 l 267 I 102811 51,8 r 5023 102733 54,80 ' 0,18 0,0%
3148 i 257 l 102438 ] 51,35 l 5030 1024, [ 54,80 i 0,85 0,1%
3149 253 103143 r 5195 I 50,40 J 1031.03 I 54,80 I 0,33 0,0%
12:53:27 150 2,40 103450 l 5136 { 5055 l 1032,07 l 54,80 I 244 J 0.23%
12:53:30 31,48 2,93 1038,15 ‘ 5136 ] ! 103553 i 54,680 132 01%
125333 31,47 227 104208 I 51,95 ' 1040,23 ] 54,30 185 0,2%
12:5336 1150 2,40 10a£,73 I 5195 51.05 I 104283 I 54,80 1,94 0.2%
3155 227 104225 I 51,55 50,83 102,30 54,83 -2.51 -0,2%
R 2,00 1047,20 51,34 5092 108327 54,23 -1,07 -0.1%
31,66 2,27 1041,38 5195 I 50,88 1042,83 5487 146 01%
3170 213 104138 51,35 l 50.50 104 54,30 166 0,23%
12:53.61 l 3159 253 ] 103752 5195 5069 10¢ 3¢50 4,62 0.4%
12:53:5¢ f 3170 2,00 J' 1035,09 51,35 037,53 54,30 2,84 -0,3%
12:3357 l 317 1,73 103357 51,96 50.50 103650 54,30 28 -03%
12:54.00 I 31,76 1,73 1031,55 5197 50,40 1035,03 54,33 3,48 0,3%
12:52:03 J 11,81 160 1032,06 51,38 f 50,43 1037,63 5437 057 0,1%
12:54:06 3184 2,00 102555 51.98 56,31 1037 47 55.00 -2.52 6,3%
125209 nmn 253 102650 J 5157 5016 103%.50 55.00 3,30 03%
253 1026 50 51,96 5027 1028, 55,00 087 0,1%
2,27 1025.80 5196 5032 107553 55,00 0,16 0.0%
173 1031 88 51,96 50,42 1032,77 55,00 -0,88 -0,1%
187 1030,44 51,96 58,35 I 103333 55,00 -2.30 -0,3%
173 103028 J 5196 5034 J 031,70 55,00 -1,42 0.1%
2,00 103023 5197 5034 l 103243 55.00 -220 -0.2%
2,13 102124 5138 43,50 [ 102353 5510 258 -0,3%
1,87 1015,67 51,98 J 45,82 ' 102087 5510 120 0,15
1,73 103333 52,00 50,03 102013 5510 3,80 D4%
2,13 1025,42 52.01 50,30 1025,77 55.10 285 0,3%
227 103733 50,44 103327 5310 -0,83 1%
333 1p34.73 103470 5510 053 0,1%
3,07 1036,30 50.64 1035 57 5513 ‘03¢
2,27 1036,80 50,66 5520
293 103,75 52,07 50,54 1035,30 l 55,20 I
3,50 103573 52,47 5061 1038,47 I 53,30 J 2,73 0,3%
2.9 52,08 5554 103313 ' 551 I 1,15 01%
253 52,05 l 50,62 103550 ‘ 5527 -0.80 0,1%
287 I 1035,34 5204 l 5059 103507 J 55.27 073 0.1%
333 j 103608 5202 50.63 l 55,27 085 0,1%
3.0 1037,10 5203 50,68 J 0,87 0.1%
2,93 5201 50,86 ' 1,97 0,3%
283 5200 50,77 112 1%
2,87 1037,84 5195 50,71 1040,93 310
3,07 1040,15 5197 5082 104157 55.30 132
397 1040.71 5195 3530 035
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The Comperasion Table for Saven radtance Sensar Seriai Number 11061 ) and Cabrated Cell of Frauholes ara compared according ta the registered vatises every 3 s8conds— Test bate-30.06.2021
Ambient Canditians Measuired Vahues From Calibrated Cl of Fraunhofar m : i Serial My a Differences and Relative Deviation
R“T"::‘ | AmbizniTemaicl | wind Specd mis] | rradiance value Wjm2) | iniereal et tempf€) | Outout vetiage (my) Irradiznce Value (W/m3) internal cell temp.7C) Ditferences of irraciance Vatuss (w/ma)| ! "T;”’" en
12:55:30 1m 120 153 0,77 108237 5530 330 0%
12:5533 s 3,30 s191 5060 103927 5530 35 53%
3187 2,00 103204 5188 s041 1035.43 5530 339 03%
31,88 280 1032.09 587 50,43 1032,47 55,30 038 0%
3138 253 103053 5185 5035 1052.60 55,10 2 03%
BT a7 100338 5178 4532 101237 5531 27 0,3%
317 307 100801 5176 330 100870 533 08 0,1%
88 253 107,33 51,7 25,49 161233 ss30 0,00 0,0%
3L68 2,00 ime11 48,75 1016,17 55,37 2,94 0.3%
158 227 100165 5170 s001 103177 5533 188 0.2%
172 2,13 102335 5170 49,99 102447 5533 112 01%
3178 17 s168 002 026,47 s5.40 057 0.1%
183 1,60 s158 soa1 10237 3540 01s 0%
12:56.09 1188 173 102,28 5167 23,84 102257 35,40 040 00%
12:36:12 3150 2,00 101912 5166 18,78 1021.80 55,40 -2,68 -0,3%
12:3645 nm 187 102038 5146 a0gs 102333 5540 A58 03%
123618 3193 213 101,57 164 4976 102060 55,40 20
12:56:21 3192 127 1017,55 5181 971 101827 5540 072
12:565:24 3150 2,40 101306 51,40 43,78 1018.30 55,40 0,26
123827 31,54 1,87 101547 51,58 45,80 102030 55,40 083 -0,1%
12:38:30 31,59 2,00 101328 51,56 49,51 1017,03 55,40 -3,55 -0,4%
125633 a0 17 101347 5154 1851 101513 5543 167 0%
3207 227 1013.¢0 51,53 45,50 101527 5540 -1,87 02%
32,05 253 101377 5153 101357 5543 018 0.0%
3207 2,40 101981 51,52 101730 55,27 191
3211 17 102238 5152 48,57 102233 0,8
12:35:48 32,34 13 102218 515 1983 102427 n
12:56:51 nn 1,20 100388 51,27 49,04 1002 32 55,50 1,08
123654 224 080 100850 4226 1007,27 sssa 123 %
12:56:57 Er Sk 1,60 101005 4534 1010,37 0,32 0,0%
nn 17 100790 st45 a5,23 101870 2,30 3%
1137 133 1005 56 51,46 45,12 1008,60 5550 294 03% _
12:57:06 32,27 1,47 100237 51.46 48,55 1004 30 3550 1,93 0,2%
12:57.08 32,25 1,73 595,78 51,47 48,84 100180 55,50 -2,02 -0,2%
1257.02 224 1,60 87,0 1870 1000,17 338 03%
125715 3235 180 984,06 1856 19543 55:50 237 0,25
125748 3228 133 99225 5149 4847 393,93 5550 1,88 0.2%
57 234 083 991,42 5150 45,43 993,37 5550 474 02%
133 583,66 5151 48,34 850,57 55,50 -1,01 0,1%
133 987,78 5152 35 388,33 3550 054 Q1%
3244 13 983.70 51.52 48,05 93593 55,57 -2,24
14 2,00 98236 515 4799 385,03 35.60 267
3238 240 s34 51852 4501 98357 5560 033 0.0%
1235 187 38470 5151 48,00 98350 580 120 1%
3233 240 38621 5130 818 5580 931 0%
23 133 382,19 51,49 a7 55,60 354 04%
2,27 31,07 380,51 51,48 47,50 35.60 -1,75 -0,2%
125751 3279 200 380,47 488 55.60 0%
125754 1.8 200 578,96 5146 4182 5360 0%
12:87:57 228 213 97345 S48 4784 3560 a1m
12:58:00 3228 240 517,73 5145 4778 55,60 224 o7%
125803 1222 230 97513 s1,45 98 3,10 03%
12:38:06 3220 31,30 975,29 5145 4769 53,4 0,45 a,0%
3219 213 978,55 51,45 47,30 3560 135 02%
1230 173 91552 5145 4285 2.6 01%
2 1,50 5146 45,03 0,11 0.0%
nn 227 5145 45,20 159 0.2%
1221 2,80 5147 2857 ss60 270 03%
azn 333 32530 5148 45,52 55,80 0,37 0.0%
12:58:27 1224 2,50 538 94 5148 28,50 55,50 137
12:38:30 3235 2,27 100074 5149 4889 1000.53 55.60 021
1258:33 23 1000.60 s150 sgg8 100140 .0 o.1%
12:58.36 133 1600,18 s150 518 1003.50 32 0.3%
3214 3,20 1002 53 48,97 10032 30 0,37 0.0%
331 100155 894 100323 5560 1,18 0%
347 1002,75 51,51 £8.98 1002, 015
3133 2380 100202 51,50 48,33 100437 -2,34
3192 230 100039 5130 1589 100337 550 2.8
3152 3.0 338 %8 5150 €830 1001.00 5560 -2,02 0.3%

TGK 1S 003




The Comperasion Table for Seven Iraslance Sensar (Sertal Number 21061 ) i Coltrated Collof Fraunholer are campared according ta the registered vaioes every 3 seconds — Test Dyte:30.06 2021
Ambient Conditians Measured Values From Cailbrated Cell of Fraunhofer = Differences and Relative Deviation
H"‘;;:'“" Ambient Tems.{7C) J Wind Speed (mfs) [ irradisnce value twjma) ' [ celltemp°c) I Output Valtage (mv) Veradiance Valus (Wjma) ! Internal cell temp,°c) Differerces of irmaciance vajues lW.’mZ][ k“f‘!r"‘r;}’v"“ wl

12:38:57 3191 I 373 599 85 ’ 51,50 ‘ 48,83 100160 l §5.60 -1,95 ’ 0,2%
12:58:00 31,88 | 147 [ 5821 | s150 | 75 99390 | 5550 148 | 0.1%
wssar | e | s [ 996,56 [ 5150 | ) ] 99933 | 55.50 | 258 3%
1255506 I 31,80 ] | 5.2 | s1sa I i85 l 957,30 I 5557 ] 248 2%
125908 | 3190 | 320 ! 99315 ' s149 J 552 I 335,70 | 5557 f 251 0.3%
125912 | 1150 | 307 ' 92,25 l 514 { 1848 [ 394,50 | 5550 2,08 0,2
15935 191 2,87 | EEIET) | 51,45 a5,42 | 913,33 ' 5330 am I 0%
12381 1,3 253 [ 391,71 | 51,49 g4 I 39207 ] 3550 4,55 | 01%
125321 199 293 I 393,00 I 5149 4851 552,60 [ 5550 040 | 00%
1259:24 32,00 | 320 l 3459 J 5149 48358 99437 | 5550 022 I 0%
125927 201 i 280 | 39505 [ 5150 18,61 057 J 3550 | 022 | 0%
12559:30 I 310 | 280 | 33542 | 51,50 553 335,00 | 5530 | 058 | 0,15
12:55:33 l 31,33 { 187 l 59633 l 5151 4867 I 997,47 J 55,50 ' ' -0,1%
123335 | e | 227 ! 396,07 | 5151 4556 | s3753 | 55,43 | f 0%
125833 | nm | 2 | ss5,73 | 5152 e l 397,23 | 5540 | | 2%
zssa | 385 [ 200 | 9811 ! 5152 | 4856 | 89753 | 5540 143 [ 1%
12:58:45 l 3138 f 253 ] 955,40 [ 5153 { 48,67 | 97,07 5540 267 | 01%

130 | 253 | 337,01 | 51,54 | %870 f 3510 5531 1,09 [ 1%

a1 20 | 97,56 i 5155 87 100033 5537 277 I 03%

ERICS | 2,40 l 837,75 I 31,56 48,74 998,00 55,30 J 0,25 l 0,0%

31,90 2,37 997,32 51,87 48,75 33843 -0,52 -0,1%

104 296 109,56 52,24 101062 1,08 1%




The Comparasion Table for Seven irradiance Sensor{ Serial Number 21061]and SMP11 Pyranomatar of Kipp&Zaonen are compared sccarding 1o the registerad values avery 3 secands.— Test Date :30.05.2021
Ambient Can Measured Vakies From SMPLIPy KopazZ eV ses i mbar 21061 5 4 i Differences and Relative Davistion
Registration Time | Ambient Temp.{"C) ‘ Wind Speed (m/s) | Irradiance Valus (W/m32) Internal temp.{"C) Irradiance Value (W/m2) internal cell temp.{"c) Differences of irradiance Valuasfw/m2) | Relative Deviation %)
12:45:00 31,0 I 2,0 1032.0 38,0 18 55.0 201 2,0%
12:65:03 309 23 1033,7 380 1014,1 55.0 196 L5%
31,0 25 1033.0 ELT) 10128 55,1 18,2 18%
30,5 23 10320 38,0 10137 55,1 183 158%
30,9 20 10307 380 10125 55,1 18,1 1,8%
31 16 10293 380 10111 55,1 182 13%
311 13 10267 380 10078 56,1 189 18%
312 13 10250 80 10072 552 17,8 1,7%
12:45:74 313 12 10243 0 1007,7 55,2 167 1.6%
12:4517 33 0,0 1022,7 38,1 1004,7 55,2 18,0 18%
313 0g 10207 381 10023 553 178 1,7%
4 00 1019.0 81 1801,1 553 179 1,8%
35 0,0 10180 38,1 1000,2 553 178 1,7%
1.7 0,0 10183 38,1 10007 553 17,7 1.7%
12:45.47 % 04 w0180 381 1001.7 553 173 1,7%
317 04 10310 381 10030 553 18,0 18%
31,7 15 10230 38,1 1004,7 554 183 18%
L7 l 17 10240 ELRT 10060 55,4 180 18%
38 f 18 1023,7 38,1 10087 554 17,0 1.7%
38 i 1.9 10223 83 1004,4 555 17,5 1,8%
320 18 10220 381 1003,7 $5.5 183 18%
s 15 1021.0 38,1 10043 555 167 1.6%
12:46:06 313 12 10200 381 1003,7 555 173 17%
1214508 19 13 1015.7 381 10020 555 175 17%
12:5:12 31,8 13 10900 81 10041 55,5 159 16%
12:46:15 320 16 1020,0 8,1 10034 555 16,6 1E%
12:46:18 g 18 10200 81 1002.9 555 171 17%
12:26:21 3Le 17 10230 381 10047 556 183 1,8%
12:46:04 318 16 10257 1832 10084 55.6 16,2 1.5%
12:46:27 318 15 10287 382 10103 55,6 163 16%
12:46:30 3.8 19 10243 382 1010, 55,6 166 1,6%
12:48:33 31,9 20 10277 3832 10109 55,6 16,4 L6%
12:46:35 20 19 10373 38,2 1011,6 55,6 15,7 1,5%
12:25:39 313 20 1027,7 382 1010,7 55,7 17,0 1,7%
12:46:42 320 1,7 10280 38.2 . 10120 s5.7 16,0 16%
e 20 1028.3 82 10113 55,7 17.0 1,7%
12:46:48 320 23 10273 3332 10038 55,7 175 17%
12:45:51 320 3 10270 382 10082 55,7 181 1,B%
12:06.5¢ 20 21 10370 38,2 16100 557 17,0 1,7%
12:46557 32,0 1,9 1027.0 182 10103 55,7 16,7 1,6%
1247.00 320 19 10279 82 10099 558 17%
12:47:03 320 15 10270 382 10111 55.8 15%
12:47:06 32,0 23 10250 38,2 10104 55,8 156 1.5%
12:47.08 a9 23 10247 382 16083 s5.8 16,4 16%
124712 318 5 10240 ELF 1007.4 558 166 1,6%
12:47:15 31,3 2,0 1021,3 382 10058 558 145 1,4%
319 23 10203 182 10045 553 158 15%
313 13 10203 382 1003.7 358 166 18%
g 20 10210 382 1005 8 55,8 15,2 15%
12,0 16 10210 382 10056 558 154 1.5%
320 19 10230 3832 1007.0 553 16,0 15%
320 19 10250 8.2 10084 55,8 166 15%
320 23 10250 EEF] 10084 558 166 1,6%
12:47.39 321 20 1025,0 1009.3 559 157 1.5%
13.47:42 322 15 102650 10112 55.3 18 14%
12:47.45 122 03 10253 38,2 10114 553 140 14%
312 04 10220 8,2 1008,6 589 154 L5%
12.47:51 322 12 10323 382 1006 5 55,9 153 1,8%
12:47:5¢ 32,1 1,2 1018,3 38,2 1005, 7 553 126
321 13 10150 1001 6 154
321 17 1020.7 10060 145 14%




The Comparasian Table for Seven irradiance Semsor| Serial Number 21061} and SMP11 of Kippa pared accarding 1o the 4 3 seconds.—Test Date -30.06 2021
Ambrent Conditions Measured Vak n SMP11Py af r ‘Serial Numi 61 Differences and Relative Devistion
Registration Time | Ambiant Temp.(C) l Wind Speed (m/s) Irradiance Value {(W/m32) Internal temp. (" Irradiance Value (W/ma) Internal cell temp.{*c) Differences of Irradiance ValuesiW/m2) | Ralative Deviation (%)

12:28:03 321 J 15 1022,7 38,2 1007,5 56,0 15,1 1,5%
12:¢8.06 322 I 13 10157 w2 9357 553 165 16%
12:48.09 322 r 20 1010,0 382 9934 55.3 16,2 1,5%

a1 l 19 1008,7 382 3320 553 165 LE%
12:48:15 20 l 0 10087 382 3913 553 16,7 17%
12:48,18 320 J 27 1010,7 38,2 9971 553 136 13%
12:48:21 320 l 21 10110 382 3920 55,3 17,0 1,7%
12:28:24 320 ! 21 10123 382 99¢,7 55,4 i 176 1,7%
12:48:27 323 J 1.7 10137 38.2 I 3380 554 I 15,7 1,5%
12:43:30 21 ﬁ 15 10143 382 l 9992 [ 55.3 i 152 1,5%
12:48:33 I 32,1 [ 13 10147 } 3389 I 55,3 158 165
12:44:36 { 322 I 13 1014,0 382 5571 J 554 1639 17%
12:45:33 32,2 ‘ 15 l 10137 382 9578 554 158 16%
12:48:42 323 l 16 ] 10127 8.2 EECH] 554 l 162 1,5%
12:48:45 32.2 f 19 i 10117 382 9869 554 J 14,7 [ 15%
12:28:48 322 l 13 l 10110 382 5975 5.4 135 l 1.3%
12:4851 322 I 2.0 [ 10113 382 5568 55,5 146 J 14%
12:45.54 322 J 17 ' 10117 382 I 595,7 555 148 l 15%
1228557 322 J 16 ‘ 10103 382 J 3351 555 15,2 I 1,5%
12:43:00 32,2 f 15 i 1010,7 38,2 236,2 55,5 14,5 14%
12:49.03 123 l 08 I 1011,0 38,2 3951 555 14,5 1,5%
12:43.06 323 l 13 [ 10120 82 8972 55,5 143 1,5%
12:43.09 322 J 19 ' 10133 38,2 5384 855 15,0 15%
12:48:07 123 l 27 ! 10147 8.2 3972 55,5 17.5 17%
12:43:15 32,2 f 2.4 { 1017.0 382 10010 55,5 160 15%
12:23:18 a1z J R ] 10153 ELF] 10041 5.6 152 15%
12.49:21 3232 | 31 1020,3 82 10043 556 155 1,5%
12:45.24 32,1 28 10217 382 10058 55,6 148 15%

322 25 10733 8.2 10079 555 l 15,4 1.5%

321 23 1023.0 382 10078 555 [ 152 15%

321 20 10230 182 10073 S5 15,7 15%
12:23.26 32,1 | 17 1023,3 38,2 I 1007.6 55,6 157 15%
12:43:38 322 [ 12 1024,0 32 10085 556 15,5 15%
12:29:47 12,2 J 04 1024,0 382 1007,3 556 16,1 1,6%
12:49:45 22 0.0 10233 382 1008 1 55,6 142 1,4%
12:29:48 323 0.0 10233 382 1008,2 556 15,1 1.5%
12:43:51 123 04 10230 382 10059 556 151 1,5%
12:43:54 323 08 10230 382 10084 556 145 1,4%
12:23:57 323 [ 12 10200 38,2 1005,4 S5.6 145 14%
12:50:00 323 l 20 1057 ELF S 9338 55,7 15,3 1,6%
12:50:03 123 l 2,0 1020,7 382 1002 3 55,7 184 1.8%
12:50:06 123 j 31 10213 382 1007,6 35,7 137 13%
12:3009 323 ] 39 1021,0 38,2 1005 5 55,7 155 15%
12:5 324 f 29 10193 38,2 1005,6 55,7 127 12%
12:50:15 s i 17 1018,0 382 10023 55.7 157 15%
12:50:18 32,6 I 13 1021,0 383 10055 55,7 155 1,5%
12:50:21 32,7 ‘ 20 10233 382 10029 558 14,4 14%
12:50:24 7 ' 16 1037, 382 10081 558 17,3 17%
12:5027 32,7 ’ 13 10287 382 10134 558 153 15%
12:30:30 328 ‘ 08 1030.3 83 10181 553 13 12%
12:50:33 28 l 12 1032,7 82 1014,4 55,8 18,3 1.8%
12:30:36 33,8 ’ 13 10343 383 10158 554 178 1,7%
12:50:33 328 J 16 10353 383 10188 55,8 L 1L7%
12:50:42 a8 | 21 1037,7 183 10218 558 159 1,5%
1250458 327 [ 24 1033.7 8.3 10319 853 185 18%
12.50:48 f 27 ' 23 10387 383 J 10217 55.8 163 1.6%
12:53:51 ' 32,6 l 17 10367 383 ’ 10210 558 155 1,5%
12:50:54 ! 12,7 J 16 10357 383 ‘ 10212 55,3 147
12.5057 J 32,7 l 2,0 16350 383 i 10191 158
11500 32,7 16 10337 83 10129 14,7 14%

TGK IS 0¢3




The Compatasion Table for Seven Irradiance Sensor{ Serial Number 21061} and SMp11 Pyranomater of Kipp8Zonen ara. <ompared according to the regutered values evary 3 seconds ——Test Date -30.06.2021
Ambient Candiions Measured Values af Ki r = Differances and Retative Deviation
Registration Time | Ambient Temp(*C) [ Wind Sgeed (m/s) Irradiance Value (W/m2) Internal temp.(*c) trradiance Value (W/m2j , Internal cell temp.{*C) Differences of irradiance Valuas(W/m2) | Relative Deviation (%)
125103 323 l 0E 1031,3 333 130 | ] 75 1,7%
125106 328 r 13 1030,7 383 1086,7 56,0 14,0 l 1.4%
125109 128 ' 16 f 10087 383 10139 56,0 153 J 15%
12:5112 327 I 21 ' 10300 383 10143 56,0 15,7 15%
2.7 I 5 ‘ 10283 383 w138 56,0 144 14%
ze l 25 i 10273 383 10103 56,0 170 17%
325 [ 17 1022.0 383 10109 56,0 161 1,64
12:51:24 s ' 16 1027,2 83 en3 56,0 163 I
12:5127 328 l 13 1028,0 383 1011,8 56,0 161 l
12:31:30 325 J 21 10270 383 w0115 56,1 15,5 ‘ 15%
12:51:33 J 26 I 23 10227 383 l 10088 56,1 139 4%
12:51:38 l 28 [ 10180 38,4 [ 10033 56,1 15,7 15%
12:51:39 r 26 ' 16 1018,0 384 ' 1000,2 56,1 7.8 17%
115142 l 326 ' 16 i 13,7 324 ‘ 1000,& 56,1 13,0 13%
12:51:485 36 i 19 I 10140 ELY) [ 9958 561 17.2 17%
12:51:48 326 I 18 1016,0 334 9987 56,1 16%
12:315] 328 [ 16 10170 384 1003,1 562 15%
125152 26 l 18 10177 84 10015 562 162 15%
12:5157 325 I 20 10157 384 10008 56,2 148 15%
12:52:00 318 J 20 10153 ELS 9383 56,2 17,1 1.7%
12:52:03 azs I 2.0 10170 384 205,6 56,2 178 J 1,7%
125208 335 ‘ 16 10140 384 9582 563 158 l 16%
125209 325 ' 5 1023,7 i kLYY I 10065 563 17,2 ' 1.7%
32,4 f 23 10333 l 384 l 10148 56,2 184 [ 18%
324 J l 10343 ELEY 1016,7 562 175 1.7%
323 l J 10333 384 10148 56,2 145 14%
12:52:21 33 J 11 10330 384 1016,7 56,2 16,3 1,6%
12:5224 123 ’ 13 10223 kL 10082 583 16,1 16%
324 ' 1.2 10250 384 1007.4 563 176 1%
J 12 10283 384 10105 563 178 17%
12.52:42 s | 24 1079,7 383 10634 553 163 15%
12:52:45 3L6 i3 10543 382 10381 54,8 16,2 15%
12:52:48 £ 29 1055,0 82 10384 543 165 16%
12:52:51 35 36 10513 33,1 10341 S48 17,2 16%
12:52.54 318 32 10480 381 1031,2 548 168 1E%
125257 I 6 l 31 10443 EER) i 10285 548 158 1.5%
12:53:00 315 l 10430 38,1 ] 10250 548 180 17%
12:53:03 315 l 5 10437 381 J 10269 548 183 1,6%
12:53:.06 335 [ .5 10439 381 ' 10263 548 161 15%
12:53.08 315 f 35 10429 81 10234 548 85 1,5%
15 i 28 10430 ELE W50 548 18,0 17%
315 .8 10437 38,1 10260 548 176 17%
12:53:18 315 7 10453 380 0075 543 174 17%
12:53:21 s 27 1045,7 380 lo2a,4 548 182 17%
12:33:24 s 25 10487 38,0 10310 54,8 178 17%
12:53:27 315 2,4 10517 30 10321 548 196 15%
12:53:30 a5 , 29 10350 EC 10358 548 182 17%
12:5333 315 F 23 1058,0 380 10402 548 178 1.7%
12:53:38 s i 24 10603 380 o422 548 175 17%
125333 318 I 23 10610 380 10448 548 162 15%
12:53:42 316 [ 0 1060,0 3.0 10433 548 16,7 16%
12:53:45 L7 ’ 23 1059,9 38,0 10428 548 16,2 1,5%
12:53:48 31,7 ! 2,1 10530 380 10434 54,9 155
12.53.51 a7 i 5 1055,7 ELE: 10421 548 14,5 14%
12:53:54 317 I 0 10537 iso 10378 157 1,5%
12:53:57 317 I 17 10517 380 10365 152 1,4%
12:34:00 ng 1,7 1050,7 ELAT 0350 156 15%




The Comparasion Table far Seven irradiance Sensor{ Serial Number 21061] and SMP11 Pyranometer of Kipp&Zonen are compared actording 1o the registerad values every 3 seconds.——Test Date :30.05.2021
Ambient Condltions Measured Values From SMP11Py of Me es Fr rial Numbs , Differences and Relative Deviation
Registration Time | Ambient Temp.["C) I Wind Speed (m/s) | irradiance Value w/mz2) Internal temp.{*C) Irradiance Value (W/m2) ! Internal cell temp.{*C) Differences of irradiance Values{W/m2) [ Relative Deviation 156)
12:54:03 318 l 16 10443 380 10325 l 550 167 1,6%
1254:06 ERE 3 | 20 10483 ELR 10325 55,0 159 15%
12:54:05 318 5 10443 380 10298 55.0 14,5 14%
12:54:12 5 10450 ELY] 1028.0 550 170 1.6%
12:54:15 17 23 10477 ELE: ) 10298 55,0 180 1.7%
12:54:18 3,7 17 10507 38,0 10328 55,0 17.9 17%
12:54:21 317 ' 18 10493 ELT 10333 55,0 150 1,5%
12:34:24 317 l 1,7 10450 |0 10317 55,0 173 16%
12:5477 317 [ 2.0 1045,0 380 1037 4 550 16,6 16%
12:54:30 318 21 1039,7 380 10238 551 158 15%
12:5¢:33 s 13 10387 380 10209 55,1 178 17%
12:34:36 s 1,7 10400 380 10201 55,1 195 1,5%
12:54:39 bR 23 1045,3 LR 10268 55,1 196 19%
12:5¢42 313 13 10503 230 10333 551 1721 16%
12:58:45 319 13 10523 ELE 10342 551 18,1 L%
12:54:48 20 31 10333 380 1036,7 551 16,7 15%
12:54:51 320 23 10582 380 10334 552 16,8 16%
12:54:54 120 ' 29 1055,0 18,0 10368 55.2 18,2 L7%
12:54:57 320 ! 35 10540 380 10385 55,2 155 15%
12.55.00 320 J 29 1053,0 18,0 10331 552 19,9 1,5%
izo [ 25 10530 ELR 10368 553 16,2 1.5%
320 ’ 27 10530 380 10361 553 169 16%
320 J 33 10533 380 10369 553 16,4 16%
s I 32 10543 38,0 10380 553 164 1,6%
315 23 10553 38,0 10388 55.3 155 16%
3z2a 9 1057.0 B0 10379 553 19,1 1,8%
320 22 1058,0 £ 10405 553 171 16%
12:55:24 320 31 1038,0 38,0 10817 553 163 15%
320 a1 1058,7 380 1041 553 178 17%
s 32 1058.0 EL N 1042 4 553 156 15%
125513 318 32 10550 380 10393 553 18,7 15%
12:55:35 313 ' 20 10510 174 10354 553 156 15%
12:55:39 3, I 8 1050,0 7s 10325 553 175 1,7%
315 5 10480 378 19328 553 16%
313 ERY 10237 78 10124 553 163 L6%
317 31 1026.0 s 1008,7 553 163 15%
17 25 10297 373 10129 553 16,7 16%
317 0 10343 s 10182 554 182 18%
3Ly 73 1039,7 378 10218 553 179 17%
37 1 1042,0 379 10245 553 175 1.7%
18 L7 1041,0 379 10245 554 165 16%
g 16 1oa1,0 s 10237 55,4 173 1.7%
319 17 10400 379 1022.7 554 173 1.7%
313 0 10383 373 10218 554 16,5 L1E%
s 19 10377 78 10213 554 15,7 1,5%
319 21 10380 ETE: 10205 55,4 154 1,5%
e 23 10347 378 10183 55,4 16,4 16%
s 24 103540 37e 10188 554 16,2 16%
319 19 10350 378 10203 554 15,7 15%
12.56:30 20 ’ 28 10330 378 10170 554 160 15%
12:56:33 330 1,7 10320 3ne 10151 554 183 156%
12:56:3 1 3 10317 378 10153 554 164 1.6%
12:56:39 320 5 10313 78 1040 55,4 174
12:56:42 121 24 10353 ErAd 10179 555 174 17%
12:56:43 32,1 7 10383 378 10223 555 180 1.5%
EESS 17 10363 37e 10243 855 151 14%
322 12 1018,7 377 1002 8 555 158 1,5%
12:56:54 322 08 10250 ETR 1007,3 553 17,7 1,7%
12.38:57 22 16 1025,7 w7 10104 153 1,5%
12:57:.00 322 17 10267 377 1010,7 150 18%




The Comp: Table for 5 fance Sensorl Seral Number 21061)snd SMP11 Pyranareter of KispiZanen are “omPparedaccarding 1o the registerad vales every 3 seconds,—Test Date :30.06.2021
Ambient Conditians Measured Values From SMPLLBy of Kippa: M y s Differences and Refative Deviation
Registration Time | Ambient Temp.(c) ' Wind Speed {mfs) | irradiance Value (wima) Internal temp {*C) Irradiance Value (Wjm32) l Internat cell temp (C) Differences of Irradiance Valuas(w/m2) ' Relative Deviation (%)

1257.03 23 l 13 10243 77 10086 | 55,8 15,7 15%
12:57.06 323 | 15 10213 317 10043 I 555 164 6%
12:57:08 322 i 17 f 10190 77 10018 [ 555 17,2 17%
125712 122 | 16 | 10160 377 10002 I 585 158 I 16%
125715 l 322 J 16 I 10133 377 I 3564 I 555 16,5 ' 17%
r 323 j 13 J 10110 7 l 2933 i 555 171 [ 17%
323 f 03 l 1005,7 7.7 99312 555 16,5 16%
32,4 ' 13 I 10087 g 590,7 55,5 180 1,8%
125727 124 ] 13 10053 377 9883 555 i 17,0 L7%
12:57:30 322 J 13 10030 3.7 3859 556 | 17, 17%
125733 2 | 20 | 10010 377 850 555 %50 16%
12:57:36 32,4 f 24 I 10900 77 3036 556 164 16%
323 | 19 ! 10010 377 3835 556 175 f 17%
125742 323 f 24 i 10020 ] 377 853 S5 167 17%
12:57:45 ‘ 29 I 10007 I EFYA 9857 I 558 143 15%
323 ] 31 I 3993 372 9824 J 555 ] 17,0 17%
12:57:51 323 J 20 l 550 317 2824 | 555 J 15,5 1.8%
125754 323 l 20 F 257,0 7,7 5794 55,5 176 l 1%
12:5257 323 r 1 ' 597.0 77 3833 556 15,7 l 17%
12:38:00 323 ' 24 ' 5857 i az 584,0 5586 15,7 ! 16%
12:58:03 322 F 28 i 8940 377 5782 55,6 1538 l 16%
123808 2.2 J 23 I 9830 77 5757 556 163 | L6%
12:38:08 322 | 21 I 2840 23] 5767 5.8 173 J 1.7%
125812 322 [ 17 l 97,0 377 8301 555 1538 L7%
12:58:15 322 J 16 ! 1000,0 Eras 5834 856 16,6 17%
12:58:18 322 ﬁ 23 [ 1005,0 37 87,0 555 18,0 18%
12:38:21 E> ] J 24 I 10,7 a7 f 9315 556 19,1 15%
12:38:21 122 | 33 ] 0130 377 I £ 55,6 18,1 l 18%
ussa | 02 | 28 | 10160 77 | 8560 556 200 [ 20%
12:58:30 J 2.2 l 23 f 10173 77 [ 10005 556 153 17%
125833 522 r 23 I 10187 377 10014 5.5 173 17%
1258:36 322 J 13 | 10190 377 10035 556 155 1,5%
12:3839 2,1 I 32 ‘ 10197 77 1002,2 55,5 1628 15%
12:58:42 32,1 [ 10200 EvA 10032 556 158 1.6%
12:58:45 330 ' s 10200 ‘ T 10026 556 174 1.7%
12:58.48 319 | 28 10200 ] 3 10044 555 156 15%
12:58:81 3 | 28 10197 377 10034 556 163 1.6%
12:58:54 s ] 32 1019,0 377 10010 ss5 180 l 1%
12:58:57 13 f 37 1019,0 77 10018 556 174 ] 1.7%
12:35:00 1,9 i 35 1m7,3 a7 5397 55,5 17.6 | 17%
12153 313 l 23 10157 ] 77 l 5952 555 154 I 15%
12:58:06 13 f 28 10140 f 377 r 3979 555 161 1.6%
12:35.08 £ [ 32 10120 I 77 905,7 556 183 16%
12558:12 319 | 31 1010,7 377 3545 555 152 16%
12:58:15 E b I 2,7 10057 Ep 9933 858 163 ' 1,5%
12:50:18 320 | 25 1609,3 7 5823 55,5 171 | 1,7%
1215821 12,0 J 28 1010,0 77 316 555 174 1%
12:35:2¢ 320 ’ 32 o113 7 9924 355 17,0 1.7%
125937 320 f 28 10127 377 5953 555 174 17%
320 i 28 10140 3. 2950 555 180 1,3%
313 | 27 10147 377 3975 J 55,5 172 17%
a3 ‘ 13 1015,0 VA 3975 55,4 175 L7%
EH l 21 | 150 177 997.2 55,4 17 13%
125042 318 ’ 20 I 10150 377 5475 55,8 175 17%
12:35:45 g ‘ 25 ’ 10150 377 9571 554 178 18%
12:35.48 L8 J 25 [ 10150 377 2981 553 w3 13%

12:53:51 313 [ 24 I 10150 EF A 10003 554 15,7
8 | 24 J 1017.0 177 998,0 553 190 15%
l 31,8 f 23 I 10170 377 5.3 15 15%

Cetalama Degerler [ 320 [ 1 ‘I J 50 10105




Test Date:30.06.2021

L TEST RESULTS |

1- In order to conformity assessment tests, TUV SGD authorized inspector Niyozi Altun is visited the company of Argesim Machine on 30.06.2021 ,

= Tests were carried out between the hours of 12:45 and 13-00

* Serial Number 21061 Seven Irradianice Sensor tested together with SMP11 Pyranometer of Kipp&Zonen and Calibrated Referznce Cell of Fraunhofer
* That values are registered and then registered values are compared.

2- End of the Test;

* Average of Relative Deviations with Calibrated Reference Cell of Fraunhofer :
= Average of Refative Deviatione with SMP11 Pyranometar of Kipp&Zonen: 1,6
s results are analyzed.




