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OZET

Biiyiik yatirimlar, yeni gelismeler, ve yerel sebeke gerekliliklerinin arz estigi talepler ve iklim sartlari-émiirleri
boyunca PV santrallarumun projenin istikrar, giivenilirlik ve uzun omiirliiliigiinii etkileyen zorluklara gogiis
germesi gerekir. Bir PV santralimin kumanda merkezleri olarak, invertorler kilit bir rol oynar. Miimkiin olan
maksimum verimlere ulasabilmek i¢in, nihai driiniin maksimum kalitesinin garanti edilmesi gerekir. Bu sunum
kalite yonleri i¢in gereken invertor testlerini tanitmayr amaglamaktadr.

Bir  projede  yer alan herkesin
memnuniyetini belirleyen invertorlerin ve
diger sistem teknoloji komponentlerinin
uzun Omirliligd ve  giivenilirligidir.
Yiksek kaliteli komponentler istikrarli
nakit akist ve maksimum verim saglayarak
basariy1 garantiler.

PV invertorlerde Kalite, iiriin gelistirme ve
iretim  esnasinda  asagidaki  listede
gosterilmis, ancak bunlarla sinirli olmayan
belli testleri izleyerek ve Kkalite giivence
prosediirleri yiiriitiilerek saglanabilir.
[
Uriin Gelistirme Esnasindaki Testler
e Elektromanyetik Uyumluluk (EMC)
e (Cevre, Mekanik, IP Kodu, Giivenlik
Testleri ve Ek Testler
e Giivenilirlik ve Hizmet Omrii
Testleri, i¢ Saha Testleri
e Otomatik  Sistem  Dogrulamasi
(Gergeklemesti)

Uretim Esnasindaki Testler
e Rutin Giivenlik, Islevsel ve Siire
Testleri
Dayaniklilik Testi
Sicaklik Testi
Sicaklik Soku Testi
Anormal Kosullar Testi

Zorlayict testlerin  yiiksek taleplerinin
karsilanabilmesi ~ i¢gin, SMA  Solar
Technology AG merkezi invertorler igin

diinyanin en biuytgi olan kendi test
merkezini insa etmistir. Teknoloji harikasi
test metotlar1 8 test odasi ve 12 sistem ve
gelistirme  test  pozisyonu  genelinde
uygulanmaktadir. SMA Solar Technology
AG’nin, cihazlarin Kkalite prosediirlerine
gore yukarida bahsedilen deneylerle test
edildigi  Gelistirme Test Merkezi’'nde
benzer sekilde, iriin gelistirme ve tiretim
esnasinda ayni zamanda zincir invertorler
de test edilmektedir.

Giivenilirlik ve Yasam Dongiisii Testleri
e Komponentler (fanlar, elektrolitik
kapasitorler, roleler, vb)
e Invertor
e Giivenilirlik ve hizlandirilmis yagam
dongiisii testi
e 20 yillik yasam siiresi simiilasyonu

I¢ Saha Testleri

e Yeni gelistirilen invertorlerin beta
testi

e C(Cevresel ve elektriksel durumlarin
simiilasyonu

e Miisteri bakis agisindan test (RIso,
artik akim, sebeke bozulmalari, vb)

e Mevsime bagl iklimsel
sinirlandirmalara iligskin saha testleri
(ilkbahar/sonbahar, kis vb)
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1. Electromagnetic Compatibility (EMC) - Emission

European Standards International
Standards

EN 55022, EN 61000-6-3,
EN 61000-6-4

Radiated emission

Conducted emission

EN 55022, EN 55011, EN
55016, EN55014-1

Harmonic Current
Emission

EN 61000-3-2, EN 61000-3-
12, EN 61727

EN 61000-3-3, EN 61000-3-
11, EN 61727

EN 300 328, EN 301 489-1

Voltage changes, voltage
fluctuations and flicker

Emission (Bluetaoth)

1. Electromagnetic Compatibility (EMC) - Immunity

European International
Standards Standards

Electrostatic discharge (ESD) EN 61000-4-2
Radiated, radio-frequency, EN 61000-4-3
electromagnetic field immunity

Electrical fast fransient {Burst) EN 61000-4-4
Oscillatory Wave

Surge immunity EN 61000-4-5
Ring Wave

Immunity fo conducted disturbances, EN 61000-4-6
induced by radiofrequency fields

Power frequency magnetic field EN 61000-4-8

immunity

Voltage dips, short interruptions and EN 61000-4-11

voltage variations immunity

Immunity (Bluetooth) EN 301 489-17,

EN 301 489-1

2. Mechanical, Safety Tests

CISPR 22, IEC 61000-6-3,
IEC 61000-6-4, FCC part 15
section 15.109-2005

CISPR 22, CISPR 11, CISPR
16, CISPR 14-1, FCC part 15
section 15.107-2005

IEC 61000-3-2, IEC 61000-3-
12, IEC 61727

IEC 61000-3-3, IEC 61000-3-
11, IEC 61727

IEC 61000-4-2

IEC 61000-4-3,
UL 1741 (IEEE C37.90.2)

IEC 61000-4-4
UL 1741 (IEEE C37.90.1)

IEC 6100045
UL 1741 (IEEE C61.41.2,
C62.45)

IEC 61000-4-6

IEC 61000-4-8

IEC 61000-4-11

o=

“ European Standards International Standards

Transport simulafion (sinusecidal,
broad band random, shock/bump,
free fall/drop)

Vibration
UPS drop test (package)

Impact/hammer test

EN 60721-3-2, EN 60068-2-6, EN 60068-2-
64, EN 60068-2-27, EN 60068-2-31

EN 50178, EN 62109-1
DIN I1SO 2206, DIN 150 2248

EN 62109-1, EN 60068-2-75, EN 62262

IEC 60721-3-2, IEC 60068-2-6, IEC 60068-2-
64, |[EC 60068-2-27, |IEC 60068-2-31

IEC 62103, IEC 62109-1
ISO 2206, 1SO 2248

IEC 62109-1, IEC 60068-2-75, IEC 62262



2. Safety Tests

“ European Standards International Standards

Insulafion/dielectric test (AC and DC EN 50178, EN 62109-1, EN 60950-1 IEC 62103, IEC 62109-1, IEC 60950-1

voltage)

Impulse voltage EN 50178, EN 62109-1, EN 60060-1, EN IEC 62103, IEC 62109-1, IEC 60060-1, IEC
60950-1 460950-1

Partial discharge EN 50178, EN 62109-1, EN 60664-1, EN IEC 62103, IEC 62109-1, IEC 60664-1, IEC
60950-1 60950-1

Clearance and creepage distances EN 50178, EN 62109-1, EN 60950-1 IEC 62103, IEC 62109-1, IEC 60950-1

Short circuit (AC and DC) EN 50178, EN 62109-1, EN 60950-1 IEC 62103, IEC 62109-1, IEC 60950-1

Protection against electric shock EN 50178, EN 62109-1, EN 60950-1 IEC 62103, IEC 62109-1, IEC 60950-1

Others EN 50178, EN 62109-1, EN 60950-1 IEC 62103, IEC 62109-1, IEC 60950-1

2. Additional Tests

European International
Standards Standards
Acoustics EN ISO 3744 I1ISO 3744

(sound level, sonic pressure, sonic
spectrum - up fo 20 kHz)

Rain and sprinkler test UL 1741

Abnormal tests SMA Standard SMA Standard

Derating tests EN 50524




4. Automatic System Validation (electrical)

Country-specific
Standards / Directives

VDE 0126-1-1 (DE), RD1663/661
(ES), G 83-1-1 (GB), Enel Guida
(IT), AS 4777.3 (AU), C10/11 (B)

VDE 0126-1-1 (DE), RD1663/661
(ES), G 83-1-1 (GB), Enel Guida
(IT), AS 4777.3 (AU), C10/11 (B)

Voltage and frequency
monitoring

Anti-Islanding detection

Fault currents monitoring VDE 0126-1-1 (DE)

MPP-Tracking SMA Standard

Simulation of partially SMA Standard

shaded solar modules

Efficiency measurement

Assessment of measurement  SMA Standard

accuracy

FaultRide-Through BDEW Medium Voltage Directive

acc. to Technical Directive TR3

(DE)

Flicker, harmonics

5. Tests during Production

European /
International
Standards

EN 50438, UL 1741,
IEC 61727

EN 50438, UL 1741,
IEC 61727, IEC 62116

SMA Standard, EN
50530

SMA Standard

EN 50530, EN 50524,
IEC 61683

Refer to EMC slides
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