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SONUC / CONCLUSION
Bu bir EMC test rapordur.

Bu raporda verilen sonuglar ve dederlendirmeler sadece Uretici/basvuru sahibi tarafindan test icin saglanan trin/sistem ile
ilgilidir. Uretilen diger bitiin modellerin bu raporda verilen gereksinimleri karsilamasi Ureticinin/bagvuru sahibinin

sorumlulugundadir.

This is a EMC test report. The test results presented in this report relate only to the object/system tested. The results contained
in this report reflect the results for this particular model and serial number. It is the responsibility of the manufacturer/applicant
to ensure that all production models meet the intent of the requirements detailed within this report.
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DENEYDEN GECiRiILEN CiHAZIN :
(Equipment Under Test's)

Markasi: HERA Beyan Giicii: MAX. 83 W
(Brand) (Rated Power)

Modeli: P02024102

(Model)

Seri No: 10058-000001

(Serial Number)

Kisa Tanimi: Leoline Series & Moleline Series
Short Description: Leoline Series & Moleline Series

eTestler, P02024102 model iiriine,50 Hz, 230 V AC sebeke gerilimi ile beslenerek yapilmistir.
eTests were applied to P02024102 model numbered products by supplying with 50 Hz 230 V AC voltage.

Uriin Aile Grubu (Miisteri beyani);

Product Family Group (Customer Declaration);

Uriin aile grubu miisteri beyani ek E1-E5'de sayfa 57-61'de verilmistir.

Uriin aile grubundaki diger modeller miisteri beyani ile olusturulmustur.

Customer declaration of the product family group is given on Attachment E1-E5 pages 57-61.
The product -family group is created with the -decleration of the manufacturer

1.1.DENEY RAPORUNDA KULLANILAN SEMBOLLERIN TANIMLARI
( Definitions of Symbols Used in This Test Report )

DGC-Deneyden Gegirilen Cihaz LISN-Hat Empedansini Sabitleyen Sebeke
(EUT-Equipment Under Test) (LISN-Line Impedance Stabilization Network)
AM-Genlik modiilasyonu CDN-Baglastirma/Ayristirma Sebekesi)
(AM-Amplitude Modulation) (CDN-Coupling/Decoupling Network)

m - Siyah kutu, deney raporunda kullanilan cihaz, standard ve kosullari gosterir.
(The black square indicates that the listed condition, standard or equipment is applicable for this report.)

o - Bos kutu, deney raporunda kullanilmayan cihaz, standard ve kosullari gosterir.
(The empty square indicates that the listed condition, standard or equipment is not applicable for this report.)

FT-01 / Rev.00 / 15.04.2019



+90 312 267 32 43
www.eldas.com.tr
eldas@eldas.com.tr

Akreditasyon No: AB-1532-T
Rapor No: EMC20-0010
Deney Tarihi: (12-19)
Sayfa/Page: 6 /61

1.3 - DENEY_ STANDARDLARI ve DENEY CiZELGESi

Test Standards and Test Table

Deneyler asagidaki standardlara gore yapilmistir:
(The tests were performed according to following standards)

m TS EN 55015:2014/A1:2016

m TS EN 61547:2010

m EN 55015:2013/A1:2015

m EN 61547:2009

EMC Deneyleri
EMC Tests

Deney Standardlari
Test Standards
(TS/EN/ IEC)

1 - Elektrostatik Bosalma Bagisiklik Deneyi

(Power Frequency Magnetic Field)

(Electrostatic Discharge Immunity Test) 61000-4-2
2 - Ani Yukse!melere Karsi Bagisiklik Deneyi 61000-4-5
(Surge Immunity Test)
3 - RF Alanlar Tarafindan Endiiklenen,iletilen Bozulmalara Karsi
Bagisiklik Deneyi
(Immunity to Conducted Disturbances Induced by Radio Frequency 61000-4-6
Fields)
4 - Isiyan,Radyo Frekans,Elektromanyetik Alan Bagisiklik
Deneyi 61000-4-3
(Radiated,Radio Frequency,Electromagnetic Field Immunity Test)
5 - Elektriksel Hizli Gegici Rejim / Patlama
Bagisiklik Deneyi 61000-4-4
(Electrical Fast Transient / Burst Immunity Test)
6 - Baglanti Ucu Bozulma Gerilimi
(Conducted Emission) 55015
7 - Yayilim Bozulmasi
(Radiated Emission) 55015
8 - Gerilim Cukurlari,Kisa Kesintiler ve Gerilim Degismeleri
Bagisikhik Deneyi

. . o . 1 -4-11
(Voltage Dips,Short Interruptions and Voltage Variations Immunity 61000
Test)
9 - Gerilim Dalgalanmalari Ve Kirpisma
(Voltage Variations and Flicker) 61000-3-3
10- Harrnomkler 61000-3-2
(Harmonics)
11 - Sebeke Frekanslhi Manyetik Alan 61000-4-8
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DENEY SONUCLARI
(Tests Results)
Uygulanan Testler Uygulama Yeri Sonug Deneyi Yapan
Applied Tests (Appliance Location) Result By tested
2.1 - E'Iektrostatlk Bosalma Bagisiklik Mahfaza Gecti
Deneyi (Enclosure) (Passed)
(Electrostatic Discharge Immunity Test)
2.2 - A_nl Yiikselmelere Karsi Bagisikhik Giig Portu Gecti
Deneyi (Power Port) (Passed)
(Surge Immunity Test)
2.3 - RF Alanlar Tarafindan
Emjuklenen,IIetl!en Bozulmalara Karsi Giic Portu Gecti
Bagisiklik Deneyi (Power Port) (Passed)
(Immunity to Conducted Disturbances Ridvan CIVELEK
Induced by Radio Frequency Fields)
2.4 - Isiyan,Radyo Frekans,
Elektromanyetik Alan Bagisiklik Deneyi Mahfaza Gegti
(Radiated,Radio Frequency, Electromagnetic (Enclosure) (Passed)
Field Immunity Test)
2.5 - Elektriksel Hizli Gegici Rejim /
Patlama Bagisiklik Deneyi Gli¢ Portu Gegti
(Electrical Fast Transient / Burst Immunity (Power Port) (Passed)
Test)
2.6 - Baglanti Ucu Bozulma Gerilimi Gii¢ Portu Gegti
(Conducted Emission) (Power Port) (Passed)
2.7 - Yayilim Bozulmasi Mahfaza Gegti
(Radiated Emission) (Enclosure) (Passed)
2.8 - Gerilim Cukurlari, Kisa Kesintiler
ve Ger_lllm Degismeleri Bagisikhik Giig Portu Gecti
Deneyi (Power Port) (Passed)
(Voltage Dips, Short Interruptions and
Voltage Variations Immunity Test) Onur BOZTAS
i;?p::::"m Dalgalanmalari Ve Giig Portu Gecti
(Voltage Variations and Flicker) (Power Port) (Passed)
2.10 - Harmonikler Glig Portu Gegti
(Harmonics) (Power Port) (Passed)
2.11 - Sebeke Frekansli Manyetik Alan Mahfaza Gegti
(Power Frequency Magnetic Field) (Enclosure) (Passed)
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PERFORMANS KRiTERLERI

Performance Criterions

a) Performans kriteri A: Aparatin, deney sirasinda ve sonrasinda tasarlandigi sekilde calismaya devam etmesi
saglanmalidir. Aparat tasarlandigi sekilde kullanildigi zaman, imalatgi tarafindan tarif edilen Performans seviyesi
izin verilebilir bir performans kaybi ile degistirilebilir. En diisiik performans seviyesi veya izin verilebilir
performans kaybi imalatgi tarafindan tarif edilmemisse, bu hususlar mamul tanitmaligi veya mamul
dokiimantasyonundan ve aparat tasarlandigi sekilde kullanildigi zaman kullanicinin aparatin nasil davranacagi
yoniinde bekledigi tepkiden elde edilebilir.

[ Performance Criterion A: The apparatus shell continue to operate as intended during and after the test. No degradation of
performance or loss of function is allowed below a performance level specified by the manufacturer, when the apparatus is used
as intended. The performance level may be replaced by a permissible loss of pertormance, If the minimum performance level or
the permissible performance loss is not specified by the manufacturer, either of tehes,s may be derived from the product
descriptioan and documentation and what the user may reasonably expect from the apparatus, if used as intended.]

b) Performans kriteri B: Aparatin deney sirasinda ve sonrasinda tasarlandigi sekilde calismaya devam etmesi
saglanmalidir.Aparat tasarlandig: sekilde kullanildigi zaman, imalatgi tarafindan tarif edilen performans
seviyesinin altina diisecek bir performans azalmasina veya islev kaybina izin verilmez. Performans seviyesi
izinverilebilir bir performans kaybi ile degistirilebilir. Bununla beraber deney sirasinda performans kaybina izin
verilir. Gergek galisma durumundaki bir degisime veya saklanmis verinin degisimine izin verilmez. En diisiik
performans seviyesi veya izin verilebilir performans kaybi imalatgi tarafindan tarif edilmemisse, bu hususlar
mamul tanitmaligi veya mamul dokiimantasyonundan ve aparat tasarlandigi sekilde kullanildigi zaman kullanicinin
aparatin nasil davranacagi yoniinde bekledigi tepkiden elde edilebilir.

[Performance criterion B: The apparatus shall continiue to operate as intended after the test. No degradation of performance or
loss of function is allowed below a pertormance level specified by the manufacturer, when the apparatus is used as intended.
The performance level may be replaced by a permissible loss of performance. During the test, degradation of performance is
however allowed. No change of actual operating state or stored data is allowed. If the minimum performance level or the
permissible performance loss is not specified by the manufacturer, either of these may be derived from the product description
and documentation and what the user may reasonably expect from the apparatus if used as intended. ]

¢) Performans kriteri C: Gegici islev kaybina izin verilir. Ancak saglanan fonksiyon kontral islemi ile kendi kendine
toparlanabilir veya diizeltilebilir olmahidir.

[Performance criterion C: Temporary loss of function is allowed, provided the function is self-recoverable or can be restored by
the operation of the controls. ]
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2.1 - ELEKTROSTATiK BOSALMA BAGISIKLIK DENEYi
Electrostatic Discharge Immunity Test

Deney Talimat No: DT-EMC-01 ilgili standard: EN 61000-4-2:2009
(Test Method No) (Related Standard) TS EN 61000-4-2:2014
Cevre Kosullari: 23,6 °C ,% 41,3 RH Tarih: 30.12.2019
(Environmental Conditions) (Date)

TEST SARTLARI VE SONUCLARI
(TEST CONDITIONS AND RESULTS)

Testin tanimi: DGC, ekranli odada referans toprak diizlem lizerinde 0,5 mm kalinlhiktaki yalitkan iizerine
yerlestirildi.Test kurulumu IEC 61000-4-2 standardina gore hazirlandi.DGC 'nin iletken
ylizeylerine ve baglastirma diizlemine temasla bosalma, yalitkan yiizeylerede havadan
bosalma uygulandi.

(Test specification: (EUT has been placed on a wooden isolator which was 0,5 mm thickness from reference ground plane in
the Shielded room. Test set-up is prepared related to IEC 61000-4-2. EUT has been applied contact
discharge to the conductive surfaces and to coupling plane, air discharge at insulating surfaces.)

Temasla bosalma voltaji: o £2 kV n 4 kV
(Contact discharge voltage)

o £6 kV o 8 kV
Havadan bosalma voltaji: o £2 kV o 4 kV
(Air discharge voltage)

m 8 kV o *£15kV
Bosalma direnci ve kapasitorii: m 330 Q / 150 pF
(Discharge resistor and capacitor)
Bosalma faktorii: m>1s
(Discharge factor)
Bosalma sayisi: m =20 (10 pozitif,10 negatif bosalma)
(Number of discharge) (10 pozitive, 10 negative discharge)
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2.1 - ELEKTROSTATiK BOSALMA BAGISIKLIK DENEYi
Electrostatic Discharge Immunity Test

Bosalma metodu: = Dogrudan bosalma =m Temasla bosalma
(Type of discharge) (Direct discharge) (Contact discharge)

= Havadan bosalma
(Air discharge)

= Dolayli bosalma = Temasla bosalma
(Indirect discharge) (Contact discharge)

Polarizasyon: m Pozitif m Negatif
(Polarity) (Positive) (Negative)
Bosalma Alani: = Yatay baglastirma diizlemi = Dikey baglastirma diizlemi
(Discharge location) ( Horizontal coupling plate -HCP-) ( Vertical coupling plate -VCP- )
Test Sonucu: m Gegti
(Test Result) (Passed)

DGC ,TS EN 61537:2010 standardi Madde 6.3.4 siitun 5.2'de belirtilen Performans Kriteri B'ye iliskin sartlan
saglamistir

(EUT is proper for Performans Criterion B with related to TS EN 61537:2010 column 5.2 in Item 6.3.4.)
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2.2 - ANI YOKSELMELERE KARSI BAGISIKLIK DENEY1
Surge Immunity Test

Deney Talimat No:
(Test Method No)

Cevre Kosullari:
(Environmental Conditions)

Testin tanimi:

DT-EMC-03 EN 61000-4-5:2014/A1:2017

TS EN 61000-4-5:2014/A1:2018

ilgili standard:
(Related Standard)

Tarih:
(Date)

23,6 °C ,% 41,3 RH 30.12.2019

TEST SARTLARI VE SONUCLARI
(TEST CONDITIONS AND RESULTS)

DGC, ekranli odada referans toprak diizlemi iizerinde olan, 80 cm yiikseklikteki ahsap yalitkan

lizerine iistiine konularak test edildi. Test kurulumu IEC 61000-4-5 standardina gore
hazirlandi. Hat-hat ve hat-toprak arasina surge sinyali uyguland..

(Test specification:

(EUT was tested in a monitored room by placing the EUT on a 80 cm thickness insulator on a reference

ground plane. Test set-up is prepared related to IEC 61000-4-5. Surge signal is applied to line-line and
line-ground couplings.)

Test seviyesi:
(Test level)

Cikis empedansi:
(Output impedance)

Faz acisi:
(Phase angle)

Uygulama sayisi:
(Application number)

Tekrarlama orani:
(Repetition rate)

Test Sonucu:
(Test Result)

m £1 kV  (Hat-Hat)

(Line- Line)

m £2 kV (Hat-Toprak)
(Line- Ground)
m 12 ohm

= 2 ohm (Hat-Hat)

(Line- Line)

(Hat-Hat)
(Line-PE)

m Pozitif 90°
(positive)

m Negatif 270°
(negative)

n5

m 1 dakika
(1 minute)

m Gegti
(Passed)

DGC ,TS EN 61537:2010 standardi Madde 6.3.4 siitun 5.7'de belirtilen Performans Kriteri C'ye iliskin sartlari

saglamistir

(EUT is proper for Performans Criterion C with related to TS EN 61537:2010 column 5.7 in Item 6.3.4.)
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2.3 - RF ALANLAR TARAFINDAN ENDUKLENEN ILETILEN BOZULMALARA KARSI BAGISIKLIK DENEYI

Immunity to Conducted Disturbances,Induced by Radio Frequency Fields

Deney Talimat No: DT-EMC-09 ilgili standard: EN 61000-4-6:2014
(Test Method No) (Related Standard) TS EN 61000-4-6:2014
Cevre Kosullari: 23,6 °C ,% 41,3 RH Tarih: 30.12.2019
(Environmental Conditions) (Date)

Testin tanimi:

(Test specification:

Test seviyesi:
(Test level)

Frekans araligi:
(Frequency range)

Modiilasyon:
(Modulation)

Frekans adimi:
(Frequency step)

Test Sonucu:
(Test Result)

TEST SARTLARI VE SONUCLARI
(TEST CONDITIONS AND RESULTS)

DGC'nin besleme ucglari,CDN cihazina baglandi.DGC, ekranli odada referans toprak diizlem
tizerinden 80 cm yiikseklikteki yalitkan lizerine yerlestirildi.

Test kurulumu IEC 61000-4-6 standardina gore hazirlandi.Iletimle bozulmalar igin
gereklisinyaller CDN ile uygulandi.

(Electrical power input terminals of EUT were connected to CDN device. EUT was placed on an wooden

isolator which is 80 cm height from referance ground plane in Shielded Room. Test set-up was prepared

related to IEC 61000-4-6 standard.)

3V

m 0,15-80 Mhz

n AM 80% Genlik (Amplitude) m 1 kHz m Sinus (Sinusoidal)

m %1 adimlarla 2 saniye bekleme siresi
(1 % with 2 s dwell time)

m Gegti
(Passed)

DGC ,TS EN 61537:2010 standardi Madde 6.3.4 siitun 5.6'da belirtilen Performans Kriteri A'ye iliskin sartlan

saglamistir

(EUT is proper for Performans Criterion A with related to TS EN 61537:2010 column 5.6 in Item 6.3.4.)
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2.4 - ISIYAN,RADYO FREKANS,ELEKTROMANYETIK ALAN BAGISIKLIK DENEYi
Radiated,Radio Frequency,Electromagnetic Field Immunity Test

Deney Talimat No: DT-EMC-05
(Test Method No)

Cevre Kosullari: 23,7 °C ,% 43,9 RH

(Environmental Conditions)

ilgili standard: EN 61000-4-3:2006/A1:2008/A2:2010
(Related Standard) TS EN 61000-4-3:2006/A1:2009/A2:2011

Tarih: 31.12.2019
(Date)

TEST SARTLARI VE SONUCLARI

(TEST CONDITIONS AND RESULTS)

Testin tanimi: DGC, yansimasiz odada yerden 80 cm yiikseklikteki ahsap masa iizerinde, 230 V AC gerilimle
beslendi. Anten dikey ve yatay konumdayken DGC dort yonde gevrilerek test edildi.

(Test specification: (EUT has been supplied with 230 V AC in Anechoic Chamber on a wooden table that is above 80 cm
height from floor.Test is made by turning EUT four positions on vertical and horizontal polarizations of

the antenna.)

Frekans araligi: = 80 MHz - 1000 MHz

(Frequency range)

Alan Siddeti: m 3V/m
(Field Strength)

Anten-DGC arasi uzakhk: mlm
(Distance of antenna - EuT)

DGC pozisyonu: m 0° s 180° m 270°

(Position of EUT)

Modiilasyon: n AM 80% Genlik (Amplitude) 1 kHz sintis(sinusoidal)
(Modulation)

Frekans adimi: m %1 adimlarla 2 saniye bekleme siiresi

(Frequency step) (1 % with 2 s dwell time)

Anten polarizasyonu: = Yatay m Dikey

(Polarization of antenna) (horizontal) (vertical)

Test Sonucu: m Gegti

(Test Result) (Passed)

DGC ,TS EN 61537:2010 standardi Madde 6.3.4 siitun 5.3'te belirtilen Performans Kriteri A'ye iliskin sartlan

saglamistir

(EUT is proper for Performans Criterion A with related to TS EN 61537:2010 column 5.3 in Item 6.3.4.)
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2.5 - ELEKTRIKSEL HIZLI GECICI REJIM / PATLAMA BAGISIKLIK DENEYI
Electrical Fast Transient / Burst Immunity Test

Deney Talimat No: DT-EMC-02 ilgili standard: EN 61000-4-4 :2012
(Test Method No) (Related Standard) TS EN 61000-4-4:2013
Cevre Kosullari: 23,6 °C ,% 41,3 RH Tarih: 30.12.2019
(Environmental Conditions) (Date)

Testin tanimi:

(Test specification:

Test seviyesi:
(Test level)

Patlama frekansi:

(Burst frequency)

Uygulama siiresi:

(Coupling time)

Test Sonucu:
(Test Result)

TEST SARTLARI VE SONUCLARI
(TEST CONDITIONS AND RESULTS)

DGC, ekranli odada referans toprak diizlemi iizerinde olan, 80 cm yiikseklikteki ahsap yalitkan
ustiine konularak test edildi. Test kurulumu IEC 61000-4-4 standardina goére hazirlandi.DGC
calisirken, gii¢ hattina Burst sinyali uygulandi.

EUT was tested in a monitored room by placing the EUT on a 80 cm thickness wooden insulator on a
reference ground plane. Test set-up is prepared related to IEC 61000-4-4. When EUT is power on, Burst
signal is applied to the power line.)

o £0.5 kV m £1 kV
(Level 1) (Level 2)
o x2 kV o £4 kV
(Level 3) (Level 4)
m 5,0 kHz

m--2=2 min.

m Gegti
(Passed)

DGC ,TS EN 61537:2010 standardi Madde 6.3.4 siitun 5.5'te belirtilen Performans Kriteri B'ye iliskin sartlar

saglamistir.

(EUT is proper for Performans Criterion B with related to TS EN 61537:2010 column 5.5 in Item 6.3.4.)
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2.6 - BAGLANTI UCU BOZULMA GERiLiM1
Conducted Emission

Deney Talimat No:
(Test Method No)

Cevre Kosullari:
(Environmental Conditions)

Testin tanimi:

DT-EMC-06 ilgili standard:

(Related Standard)

Tarih:
(Date)

23,9 °C ,% 42,8 RH

TEST SARTLARI VE SONUCLARI
(TEST CONDITIONS AND RESULTS)

EN 55015:2013/A1:2015
TS EN 55015:2014/A1:2016

27.12.2019

DGC, Ekranli odada LISN cihazinin L,N,PE baglanti noktalarindan beslendi. DGC normal

calisma modunda iken sebekeye verdigi yayilim degeri Emi Test Receiver cihaziyla dlgiildii.

(Test specification:

(EUT is supplied by LISN equipment on L,N and PE couplings in the shielded room. When the EUT is in

the normal priod of operation emission value that was given to main supply is measured by Emi Test
Receiver.)

Frekans arahligi:
(Frequency range)

Test Sonucu:
(Test Result)

m 9 kHz - 30 MHz

m Gegti
(Passed)

Not:Test sonuglari igin liitfen EK C(C1-C2)'ye bakiniz.

(Please see the attachment C(C1-C2) for the test results.)
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2.7 - YAYILIM BOZULMASI
Radiated Emission

Deney Talimat No: DT-EMC-06 ilgili standard: EN 55015:2013/A1:2015
(Test Method No) (Related Standard) TS EN 55015:2014/A1:2016
Cevre Kosullari: 23,2 °C ,% 44,1 RH Tarih: 14.11.2019

(Environmental Conditions) (Date)

TEST SARTLARI VE SONUCLARI
(TEST CONDITIONS AND RESULTS)

Testin tanimi: DGC, yansimasiz odada yerden 80 cm yiikseklikteki ahsap masa iizerindeyken, 230 V AC
gerilimle beslendi. Anten dikey ve yatay konumdayken DGC, dort yonde gevrilerek test
edildi.Yayilim bozulmasi testi icin gerekli 6lclimler Emi- Test receiver cihazi kullanilarak
alindi.

(Test specification: (EUT has been supplied with 230 V AC in Anechoic Chamber on a wooden table that is above 80 cm
height from floor.Test is made by turning EUT four dimensions on vertical and horizontal polarizations of
the antenna.Necessary datas have been measured by using Emi- Test receiver for radiated emission

test.)
Test mesafesi: m 3 metre
(The Test Distance)
Frekans arahgi: m 9 kHz - 30 MHz = 30 MHz- 1000 MHz
(Frequency range)
Anten polarizasyonu: m Yatay m Dikey
(Polarization of antenna) (horizontal) (vertical)
DGC pozisyonu: m 0° m 90° m 180° m 270°
(Position of EUT)
Test Sonucu: m Gegti
(Test Result) (Passed)

Not:Test sonuglari igin liitfen EK C(C3-C21)'ye bakiniz.
(Please see the attachment C(C3-C21) for the test results.)
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2.8. Gerilim Gukurlari, Kisa Kesintiler ve Gerilim Degismeleri Bagisiklik Deneyi
Voltage Dips, Short Interruptions and Voltage Variations Immunity Test

Deney Talimat No: DT-EMC-06 ilgili standard: TS EN 61000-4-11:2006/A1:2017
(Test Method No) (Related Standard) EN 61000-4-11:2004/A1:2017
Cevre Kosullari: 23,6 °C ,% 41,3 RH Tarih: 30.12.2019

(Environmental Conditions) (Date)

TEST SARTLARI VE SONUCLARI
(TEST CONDITIONS AND RESULTS)

Testin tanimi: DGC,Ekranh odada referans toprak diizlem iizerinden 10cm yiikseklikte ahsap yalitkan iizerine
yerlestirildi. Test kurulumu IEC 61000-4-11 standardina gore hazirlandi. Gii¢ hattina gerilim
kesintisi ve gukurlari uygulandi.

(Test specification: (EUT has been placed on a wooden isolator which was 10 cm height from referance ground plane in the

Shielded room. Test set-up is prepared related to IEC 61000-4-11. Voltage interruption and dips are
applied to the power line.)

Performans
Gerilim Deney Seviyesi Siire/Periyot Siire/Saniye Kriteri
(Voltage Tests Level) (Duration/Period) (Duration/Second) (Performance
Criteria
Gerilim Cukuru )
(Voltage Dip)
m % 70 Ut m 10 Cycle = 200 ms C
Gerilim Deney Performans
Seviyesi Siire/Periyot Siire/Saniye Kriteri
(Voltage Tests Level) (Duration/Period) (Duration/Second) (Performance
Criteria
Kisa Kesinti )
(Short Interruptions)
m % 0 Ut m 0,5 Cycle m 10 ms B

Ut degeri, deney seviyesi uygulanmadan 6nceki A.A sebeke gerilimidir.
Ut is the AC mains voltage prior to application of the test level.

Test Sonucu: m Gegti
(Test Result) (Passed)

DGC ,TS EN 61537:2010 standardi Madde 6.3.4 siitun 5.8'de tanimlanan, yukarida belirtilen kriterleri saglamistir.

(EUT, has been propered to above related criterions from described to TS EN 61537:2010 column 5.8 in Item 6.3.4.)
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2.9 - GERILIM DALGALANMALARI VE KIRPISMA
Voltage Variations and Flicker

Deney Talimat No: DT-EMC-07 ilgili standard: TS EN 61000-3-3:2014

(Test Method No) (Related Standard) EN 61000-3-3:2013/A1:2019
Cevre Kosullari: 22,6 °C ,% 38,8 RH Tarih: 31.10.2019

(Environmental Conditions) (Date)

TEST SARTLARI VE SONUCLARI
(TEST CONDITIONS AND RESULTS)

Testin tanimi: DGC'nin besleme kablosu, Harmonik cihazina baglandi. Gerekli veriler alindi.

(Test specification: The power supply of the EUT is connected to Harmonics device. Necessary datas is measured.)

LiMIT KOSULLARI :
(LIMIT CONTIDITIONS)

Kisa siireli kirpisma gostergesi (P.,) m 1.00
(Short-term Flicker)

Bagil siirekli durum gerilim degisimi (d.) = 3.30 %
(Relative steady-state voltage change)

En biiyiik bagil gerilim degisimi (d,,..) = 4.00 %
(Maximum relative voltage change)

Test Sonucu: m Gegti
(Test Result) (Passed)

Not:Test sonuglari igin liitfen EK C(C22-C23)'ye bakiniz.
(Please see the attachment C(C22-C23) for the test results.)
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2.10 - HARMONIKLER

Harmonics
Deney Talimat No: DT-EMC-08 ilgili standard: TS EN 61000-3-2:2019
(Test Method No) (Related Standard) EN 61000-3-2:2019
Cevre Kosullari: 22,6 °C ,% 38,8 RH Tarih: 31.10.2019
(Environmental Conditions) (Date)
TEST SARTLARI VE SONUCLARI
(TEST CONDITIONS AND RESULTS)
Testin tanimi: DGC'nin besleme kablosu, Harmonik cihazina baglandi. Gerekli veriler alindi.
(Test specification: The power supply of the EUT is connected to Harmonics device. Necessary datas is measured.)

Test Sonucu: m Gegti
(Test Result) (Passed)

Not:Test sonuglari igin liitfen EK C(C24-C27)'ye bakiniz.
(Please see the attachment C(C24-C27) for the test results.)
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2.11 - SEBEKE FREKANSLI MANYETIK ALAN BAGISIKLIK DENEYi
Power Frequency Magnetic Field Immunity Test

Deney Talimat No: DT-EMC-10 ilgili standard: TS EN 61000-4-8:2010
(Test Method No) (Related Standard) EN 61000-4-8:2010
Cevre Kosullari: 22,6 °C ,% 38,8 RH Tarih: 31.10.2019
(Environmental Conditions) (Date)

TEST SARTLARI VE SONUCLARI
(TEST CONDITIONS AND RESULTS)

Testin tanimi: DGC, kontrol odasinda antenin merkezine yerlestirildi. Manyetik alan uygulandi.
(Test specification: (EUT has been placed on centre of the antenna in Control Room. Magnetic field is applied.)
Sirekli Alan igin Deney Seviyesi: m 3 A/m

(Continuous field test level)

Frekans: m 50 Hz
(Frequency)

Test Sonucu: m Gegti

(Test Result) (Passed)

Not:Test sonuglari igin liitfen EK C'ye bakiniz.
(Please see the attachment C for the test results.)

DGC ,TS EN 61537:2010 standardi Madde 6.3.4 siitun 5.4'te belirtilen Performans Kriteri A'ye iliskin sartlari
saglamistir.

(EUT is proper for Performans Criterion A with related to TS EN 61537:2010 column 5.4 in Item 6.3.4.)
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3.1 - TEST EKIPMAN LiSTESi
List of Test Equipment
Cihaz Adi Marka Model Seri No Kalibrasyon Bitis Tarihi
(Equipment Name) (Brand) (Model) (Serial No) (Calibration Due Date)
Emi Test Reciever Rohde&Schwarz ESCI 100173 06/2020
ESR7 EMI TEST RECEIVER 7GHZ Rohde&Schwarz ESR7 101817 06/2020
Solid State Power Amplifier 15 W Bonn Elektronik BSA012515 035357A N/A
AMETEK SURGE BURST EM TEST Comf_a;éo'\f)l(g bSPY  p1602169864 01/2020
Biconical Antenna Schwarzbeck VHBC 9133 9133-082 N/A
Sinyal Jeneratoéru Rohde&Schwarz SMLO2 100845 06/2020
Sinyal Jeneratoéru Rohde&Schwarz SMLO3 102312 06/2020
Alan Probu Ets-Lindgren H1-6005 90405 09/2019
Coupling Decoupling EMC Elektronik CDN-M5 2312040020 12/2019
ESD CIHAZI TESEQ NSG 437 1152 01/2020
Video Monitors LAVA LT-15EEP L40950600001-S N/A
Mini Kamera INOVI GK-140 2010/112640357 N/A
RF Zayiflatici BIRD 8341-200 2382 01/2020
y ELEKTRONIC
LISN TESEQ HV-AN 150 43936 06/2020
LISN TESEQ HV-AN 150 42876 06/2020
RF Power Amplifier AR 100W1000B1 305583 N/A
Harmonics, Flicker & Power I HA1600A 437030(LC96) 07/2019
Analayser
Magnetik-Field Test System EMC Elektronik AD4950H 1804050015 12/2019
Biconilog Antenna Ets-Lindgren 3142E 205895 N/A
. HAR1000-1P
Harmonics 1000 EMC PARTNER HAR1000-1P 230V-0232 07/2019

EK A (Attachment A)
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3.2 - Deney Kurulumunun ve DGC'nin Fotograflari

Photos of the Test Set-up and EUT

DGC

(EUT)

EK B1 (Attachment B1)
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3.2 - Deney Kurulumunun ve DGC'nin Fotograflari

Photos of the Test Set-up and EUT

DGC

(EUT)

EK B2 (Attachment B2)
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HARMONICS - FLICKER

CONDUCTED IMMUNITY

EK B3 (Attachment B3)
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RADIATED IMMUNITY

POWER FREQUENCY MAGNETIC FIELD

EK B4 (Attachment B4)
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ESD

BURST - SURGE - VOLTAGE DIPS

EK B5 (Attachment B5)
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RADIATED EMISSION

EK B6 (Attachment B6)

Bu sertifika laboratuvarin yazili izni olmadan kismen kopyalanip gogaltilamaz.imzasiz ve miihiirsiiz sertifikalar gegersizdir.
This certificate shall not be produced other in full expect with the permission of the laboratory . Certificate without signature and seal are not valid.
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HARCS Protocol

Flicker Emission - IEC 61000-3-3 , EN 61000-3-3

Comply: 1EC 61000-3-3 - IEC 61000-4-15

HERA AYDINLATMA

HARCS Setup File : unnamed

HARCS Report File : unnamed
Operator ONUR BOZTAS
unit

Serial Number

Flicker Emission [EC B1000-4-14 for 230MS0HZ

Pa0s
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P1s
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Flicker Emission - IEC 61000-3-3 , EH 61000-3-3

rms = 2301 v F
Irm= = ns7o A pf

1132 W
0863

10000 Class

Sayfa/Page(49/61)
Actual Flicker {Flij: 0.00
Shart-term Flicker {Psti:  0.07
Limit (Pst): 1.00
Long-term Flicker (PR 0.07
Lirmit (PIt): 0.64
Maximum Relathse
Valt. Change {dmax}: 0.00%
Lirmit {drmax: 4.00%
Relative Steady-state
Valtage Change f{dei: 0.01%
Lirmit {dc): 3.30%
Tmax 3.00% {dt}: 0.00ms
Lirnit {dt=Lirm): allms

0209 162107

Fange: 24
Wenom:  230%
TestTime: 10 min (100%)

Test completed, Result: PASSED

Full Bar : Actual Values
Empty Bar : Maximum Values
C:rc es : Average Values
Blue

Measurement

HERA AYDINLATMA
File :

Operator ONUR BOZTAS
unit

Serial Number

Date :

HAR-1000 ERC-Partier

: Current , Green : Voltage , Red : Failed

31.10.2019 16:21:07 V5.0

Ek C22(Attachment C22)
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HARCS Protocol

Urms = 230.1V Freq = 50.000 Range: 2 A Sayfa/Page(50/61)
Irms = 0.570A Ipk = 0.879A cf = 1.541
P = 113.2W S = 131.2VA pf = 0.863
Test - Time : 1 x 10min = 10min ( 100 %)
LIN (Line Impedance Network) : L: 0.24ohm +j0.150hm N: 0.16ohm +jO.100hm
Limits : PIt 0.65 Pst :1.00
dmax : 4.00 % dc : 3.30 %
dtLim: 3.00 % dt>Lim: 500ms

Test completed, Result: PASSED

dmax

1 6o

Definitions of Abbreviations

urms Fxx
lrms FokHk
I pk *k*k
Cf *xx
P *k*k
S o = 3
pf *kKk
PIt

Actual
Actual
Actual
Actual
Actual
Actual
Actual

total Voltage in Volt RMS

total Current in Ampere RMS

Peak value of the Current in Ampere
Crest Factor (Ipk/Irms)

Active Power i1n Watt

Apparent Power in VA (Urms*lrms)
Power Factor (P/S)

Long term Flicker over all Pst cycles

For every Pst-cycle:

dmax

General

Maximum voltage changes between two steady state conditions

- The_vaiues marked with "***" agre actual values which could vary
during test-time and are taken at the time of protocol printout.
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Sayfa/Page(51/61)

Harmonic Emission - IEC 61000-3-2 , EN 61000-3-2 , (EN60555-2)
Conply: 1EC 61000-3-2 - |EC 61000-4-7
HERA AYDINLATMA
HARCS Setup File : unnamed
HARCS Report File : unnamed
Operator ONUR BOZTAS
Unit
Serial Number
200%
160%
120%
Class C
80%
40%
0.0%
2 0004
Ul=1 0%,
1 0004
0.0
1 0004
Ul=1 0%,
! ! ! ! 2 0004
oms 20m= 40mz
Harmeonic Emission - IEC §1000-3-2 , EH 61000-3-2 , (EHG0555-2) 31102019 15:45.27
Urms = 303 W P = 136 W THZ = 0osz A Range: 2 A
Irms = 057 A nf = 0.364 Himax= 0570 & V-nom: 230

TestTime: S min (100%:)
Test completed, Result: PASSED

HAFR- 00 EMC-Parter

Full Bar : Actual Val ues
Enpty Bar : Maxi mum Val ues _
Blue : Current , Geen : Voltage , Red : Failed

Measurement

HERA AYDI NLATMVA Date : 31.10.2019 15:45:27 V5.0
File :

Sper ator ONUR BQZTAS
ni t

Ek C24(Attachment C24)


file:///C:/Documents%20and%20Settings/ugur/Belgelerim/HarcsData/noname
file:///C:/Documents%20and%20Settings/ugur/Belgelerim/HarcsData/noname

HARCS Protocol

Serial Nunber Sayfa/Page(52/61 )

Unm = 230.3V Freq = 49.987 Range: 2 A

Irms = 0.571A Ipk = 0.877A cf = 1.535

P = 113.6W S = 131.6VA pf = 0.864

THDI = 9.14 % THDu = 0.10 % Cass C

Test - Tine : 5min ( 100 %

Limt Reference: H1( max) = 0. 5699A pf (max) = 0. 864

Test conpl eted, Result: PASSED

O der Freq. | avg I rms | max Limt St at us
[ Hz] Al Al Al [Al

1 50 . 5695 . 5692 .5701

2 100 0. 0000 0.0009 0.0011 0.0114

3 150 0.0469 0.0472 0.0474 0.1478

4 200 0. 0000 0.0007 0.0009

5 250 0.0092 0.0094 0.0095 0.0570

6 300 0. 0000 0.0007 0.0009

7 350 0.0105 0.0106 0.0107 0.0399

8 400 0. 0000 0.0007 0.0009

9 450 0.0093 0.0093 0.0094 0.0285

10 500 0. 0000 0.0007 0.0009

11 550 0.0074 0.0073 0.0077 0.0171

12 600 0. 0000 0.0007 0.0009

13 650 0.0056 0.0055 0.0057 0.0171

14 700 0. 0000 0.0007 0.0009

15 750 0.0022 0.0049 0.0052 0.0171

16 800 0. 0000 0.0007 0.0009

17 850 0.0000 0.0029 0.0031 0.0171

18 900 0. 0000 0.0007 0.0009

19 950 0.0000 0.0028 0.0029 0.0171

20 1000 0. 0000 0.0007 0.0009

21 1050 0.0000 0.0013 0.0015 0.0171

22 1100 0. 0000 0.0007 0.0009

23 1150 0.0000 0.0010 0.0013 0.0171

24 1200 0. 0000 0.0007 0.0009

25 1250 0.0000 0.0023 0.0026 0.0171

26 1300 0. 0000 0.0007 0.0009

27 1350 0.0000 0.0022 0.0023 0.0171

28 1400 0. 0000 0.0007 0.0009

29 1450 0.0000 0.0018 0.0020 0.0171

30 1500 0. 0000 0.0007 0.0009

31 1550 0.0000 0.0020 0.0021 0.0171

32 1600 0.0000 0.0007 0.0009

33 1650 0.0000 0.0013 0.0015 0.0171

34 1700 0.0000 0.0007 0.0010

35 1750 0.0000 0.0015 0.0017 0.0171

36 1800 0.0000 0.0007 0.0009

37 1850 0.0000 0.0020 0.0023 0.0171

38 1900 0.0000 0.0009 0.0010

39 1950 0.0000 0.0015 0.0016 0.0171

40 2000 0.0000 0.0009 0.0010

Calculation of Individual Harmonic Limits

For Class C the Limts are related to Hlmax which is the
Maxi mum Current of the Fundanental during the test tine.

Hlmax = 0.570 A ( measured over test time )

The 3rd Individual Harmonic Linmt is also related to pfmax which is the
Maxi mum Power Factor of the EUT during the test tine.

pfmax = 0.864 ( measured over test time )

For the Hlmax cal cul ation the Fundanental Current (Hl) is taken over

Ek C25(Attachment C25)



HARCS Protocol

every 200ms and snoothed with an 1, 5second filter. Sayfa/Page(53/61)

O der Limts in Anpere Cal cul ation Remar ks
100% 150%

2 0.0114 0.0170 = 2% of HL (0.570A)

3 0.1478 0.2217 =(30x pf(0.9))% of H1 (0.570A)

4 no Limt defined

5 0.0570 0.0855 =10%of HLl (0.570A)

6 no Limt defined

7 0.0399 0.0599 = 7%of HL (0.570A)

8 no Limt defined

9 0.0284 0.0427 = 5%of HL (0.570A)

10 no Limt defined

11 0.0171 0.0256 = 3% of HL (0.570A)

12 no Limt defined

13 0.0171 0.0256 = 3% of HL (0.570A)

14 no Limt defined

15 0.0171 0.0256 = 3% of HL (0.570A)

16 no Limt defined

17 0.0171 0.0256 = 3% of HL (0.570A)

18 no Limt defined

19 0.0171 0.0256 = 3% of HL (0.570A)

20 no Limt defined

21 * 0.0171 0.0256 = 3% of HL (0.570A)

22 no Limt defined

23 * 0.0171 0.0256 = 3% of HL (0.570A)

24 no Limt defined

25 * 0.0171 0.0256 = 3% of HL (0.570A)

26 no Limt defined

27 * 0.0171 0.0256 = 3% of HL (0.570A)

28 no Limt defined

29 * 0.0171 0.0256 = 3% of HL (0.570A)

30 no Limt defined

31 * 0.0171 0.0256 = 3% of HL (0.570A)

32 no Limt defined

33 * 0.0171 0.0256 = 3% of HL (0.570A)

34 no Limt defined

35 * 0.0171 0.0256 = 3% of HL (0.570A)

36 no Limt defined

37 * 0.0171 0.0256 = 3% of HL (0.570A)

38 no Limt defined

39 * 0.0171 0.0256 = 3% of HL (0.570A)

40 no Limt defined

EUT is PASSED i f:

- all Average values of the Individual Harnonic Currents (Iavg)
are bel ow 100% of the Individual Linmts.

- all Maxi mum val ues of the Individual Harnonic Currents (I nmax)
are bel ow 150% of the Individual Lints.

Excepti ons:
- Average val ues of sone Individual Harnmonic Currents ( marked with "*" )
may be up to 150%if the Partial Harnonic Current (PHC)
is lower than the PHC which is calculated fromthe Limt Currents:
Act ual PHC 0. 0000A
PHC cal cul ated fromLimt val ues 0. 0540A

- Individual Harnmonic Currents |less than 5mA or | ess than 0.6% of Irns
( which is 0.006*0.571 = 0.003A) are disregaded.

Definitions of Abbreviations

Ur s ok Actual total Voltage in Volt RMS

| rms ok Actual total Current in Anpere RVS

IPk i Actual Peak value of the Current in Anpere

C *ok Actual Crest Factor (Ipk/Irnmns)

P ok Actual Active Power in Watt

S *ok Actual Apparent Power in VA (U ns*lrns)

pf * ok * Actual Power Factor (P/S)

THDI *ok Actual Total Harmonic Current Distortion in %
THDu i Actual Total Harnmonic Voltage Distortion in %
THC *rx Actual Total Harmonic Current in Anpere

PHC i Actual Partial Harnmonic Current in Anpere
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HARCS Protocol

I ndi vi dual neasurenments for 2nd to 40th order: Sayfa/Page(54/61)
I avg Aver age val ue of the Individual Harnonic Current
in ere RV
I rs * ok Actual | ndividual Harnonic Current
in Anpere RVS
| max Maxi mum | ndi vi dual Harnoni ¢ Current
in Ampere RVS
Limt Irns Individual Limt (1009 for the selected d ass
in Anpere RVS

General :
- Maxi mum and Average val ues are calculatet over the full test-tine
- The values marked with "***" are actual val ues which could vary
during test-tinme and are taken at the tine of protocol printout.
- The individual nmeasurenents are taken over every 200ns
and snoothed with an 1, 5second filter.
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