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1 CONCLUSION / SONUC

The equipment under test (EUT) does meet the essential requirements of the standards given at chapter 2.

This is a partial EMC test report.
Test edilen cihaz bolim 2 ‘de verilen standartlarin temel gereksinimlerini kargiliyor.

Bu bir kismi EMU test raporudur.

1.1 Revision History / Dokiiman tarihgesi
Edition / Baski | Date/ Tarih ' Description / Agiklama
1 26.05.2023 First release. / /lk yayin.
Report no. / Rapor no.. EMC-2022325 Page/Sayfa 4/ 24
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This chapter presents an overview of standards and results. Refer to the next chapters for details of
measured test results and applied test levels. / Bu béltim, standartlar ve test sonuglari hakkinda kisa bilgiler
icermektedir. Daha detayli bilgiler igin ileriki béliimlere bakiniz.

2.1 Applied standards / Uygulanan standartlar
Standard/Standart Year/Yil | Title/Baslik
*EN IEC 62271-213 | 2021 High-voltage switchgear and controlgear - Part 213: Voltage detecting
*IEC 62271-213 2021 and indicating system/ Yiksek gerilim salt ve kontrol donanimi - Bélim

213: Gerilim algilama ve gésterge sistemi

EN 61000-4-2 2009 Electrostatic discharge immunity test. / Elektrostatik bogsalma bagisikiik
IEC 61000-4-2 2008 deneyi.
EN 61000-4-3 2020 Radiated RF electromagnetic field immunity test. / /siyan, RF,
IEC 61000-4-3 2020 Elektromanyetik Alan, Bagisiklik Deneyi.
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2.2 Overview of results / Sonuglarin degerlendirilmesi
IMMUNITY TESTS / BAGISIKLIK TESTLERI STANDARD/STANDART RESULT / SONUC
El ic Di ESD) i i * -
ectrosta.tlc ?lscharges { s ) |rt1mun|ty/ IEC/EN IEC 62271-213, PASS / OLUMLU
Elektrostatik yik bogalimi bagisikhigi IEC/EN 61000-4-2
Radiated EM Field i ity / / RF, EM * EC 62271-21
aula e “ ield immunity / /siyan, RF, EM, IEC/EN IEC 6 3, PASS / OLUMLU
Bagistklig IEC/EN 61000-4-3

DECISION RULE / KARAR KURALI

The test results was evaluated according to whether they are within the relevant limits or not, regardless of
the proximity of the test results to the limits specified in the relevant specification or standard and
irrespective of the level of confidence and uncertainty of measurement. The conformity assessment was
carried out in favor of the product, if the test result is of equal level to the relevant limits. / Gdven diizeyini
ve digcme belirsizligini gbz dniinde bulundurmaksizin, elde edilen deney sonucunun, ilgili gartname veya standartta
belirtiimig sinirlara yakinlik orani gézetilmeksizin, ilgili sinirlar igcinde olup olmadidina dayanarak uygunlugun
degderlendirmesi yapilmigtir. Alinan éigtim sonucunun sinir dedere es oldugu durumda uygunluk dederlendirmesi
uriin lehine yapilmistir.
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3 MODEL DESCRIPTION / MODEL TANIMLAMASI

The apparatus as supplied for the test is a capacitive voltage indicator, model DKM-185 LRM(with relay). It
is a safety device that indicates whether there is voitage on the busbar in MV breaker switchgears. The
working principle of the device is based on measuring busbar voltages with the help of a capacitive
voltage divider. The LCD indicators are directly lit by the isolator current to ensure high safety. In this way,
the indicators work even when there is no DC supply voltage.

Test edilen drin DKM-185 LRM(réleli) modeli kapasitif gerilim géstergesi cihazidir. OG kesici hiicrelerde bara
tizerinde gerilim bulunup bulunmadigini gésteren bir gtvenlik cihazidir. Cihazin galisma prensibi, kapasitif bir
gerilim bdlici yardimiyla bara gerilimlerinin  6igiimesine dayanir. Yiksek giivenlik saglamak iizere LCD
gostergeleri dogrudan izolatér akimi ile yanar. Bu sayede DC besleme gerilimi yokken bile géstergeler galigir.

3.1 Operating modes used for the testing / Test igin kullanilan ¢calisma modlar

During the tests the EUT has been tested using test system supplied by the manufacturer. The following
operating modes have been used. / Testler esnasinda test edilen cihaz tretici tarafindan saglanan test sistemi
yardimiyla agagida verilen ¢alisma modlarinda calistirildi.

No Operating mode / Calisma modu

Mains mode / Sebeke modu
2 No mains mode / sebeke yok modu

3.2 Environment/ Ortam

The requirements and standards apply to equipment intended for use in / Uriine uygulanan standartlar ve
sartlar asagidaki ortamlar i¢in gecerlidir:

Residential (domestic) environment / Ev ve benzeri ortam

Commercial and light-industrial environment / Ticari ve hafif-endistriyel ortam

X Industrial environment / Endtstriyel ortam

Medical environment / Tibbi ortam
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4 GENERAL INFORMATION / GENEL BILGILER
4.1 Product Information / Uriin bilgileri

Equipment under test /
Test edilen drin

Capacitive Voltage Indicator / Kapasitif Gerilim Gdstergesi

Trade mark / Ticari markasi

Datakom

Type / Tipi

DKM-185 LRM (with relay / réleli)

4.2

Client Information / Miisteri bilgileri

Applicant / Bagvuran

Datakom Elektronik Midhendislik San. ve Tic. A.S.

Contact person / /lgili kisi

Mehmet Metin HEKIMOGLU

Telephone / Telefon

+90 216 466 8460

Telefax / Faks +90 216 364 6565

Address / Adres Serifali Mahallesi Bayraktar Bulvari Kutup Sokak No:26 Umraniye
Postal Code / Posta kodu 34775

Place/ Yer Istanbul

Country / Ulke

Turkey / Turkiye

4.3 Test data / Test bilgileri

Location / Testi yapan

ESIM Laboratory in Kocaeli, Turkey
ESIM Test Hizmetleri San. ve Tic. A.S., Kocaeli-Tlrkiye

Date (start) / Baglangi¢ Tarihi

19.05.2023

Date (finish) / Biltis Tarihi

19.05.2023

Tested by / Test eden

Emrullah Sonmez

Report no. / Rapor no.: EMC-2022325
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Environmental conditions / Ortam kosullarn

Tests have been performed in a controlled laboratory environment, where the environmental conditions are
maintained within the applicable ranges. / Test ortam kogullarinin istenen degerler arasinda tutulabildigi
kontrolli laboratuvar ortaminda yapilmistir.

Ambient temperature / Ortam sicaklii

15°C-35°C

Relative Humidity air / Géreceli nem

30% - 60%

4.5

Monitored - check /| G6zlenen-Denetlenen

Power / Gig

lllumination / Aydinlatma

Switching / Anahtarlama

X Display data / Display bilgileri

Standby mode / Bekleme modu

Data storage / Depolanan bilgiler

Temperature / Sicaklik

Power consumptions / Gug tiiketimi

Sensor functions / Sensér fonsiyonlar

Audible signals / Duyulabilir isaretler

Timing / Zamanlama

Others / Diger : AC mains input current/ AC
giris besleme akimi

Voltage / Voltaj

RS232 communication / RS232 haberlesmesi

Genset mode / Jeneratér modu

USB device communication / USB cihaz
haberlesmesi

Canbus communication / Canbus
haberlesmesi

X | voltage Ports / Gerilim uglari (3 ~)

Report no. / Rapor no.: EMC-2022325
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4.6 Performance (Compliance) criteria / Performans (Uygunluk) Kriterleri

The test results shall be classified in terms of the loss of function or degradation of performance of the
equipment under test, relative to a performance level defined by its manufacturer or the requestor of the
test, or agreed between the manufacturer and the purchaser of the product. The recommended
classification is as follows:

a) normal performance within limits specified by the manufacturer, requestor or purchaser;

b) temporary loss of function or degradation of performance which ceases after the disturbance ceases,
and from which the equipment under test recovers its normal performance, without operator intervention;

c) temporary loss of function or degradation of performance, the correction of which requires operator
intervention;

d) loss of function or degradation of performance which is not recoverable, owing to damage to hardware
or software, or loss of data.

The manufacturer’s specification may define effects on the EUT which may be considered insignificant,
and therefore acceptable.

Test sonuglari, imalatgist veya testi talep eden kisi tarafindan tanimlanan veya imalatg ile iriinin alicisi arasinda
kararlagtirilan bir performans diizeyine gére, test edilen ekipmanin iglev kaybi veya performans diigisi agisindan
siniflandinimalidir. . Onerilen siniflandirma agagidaki gibidir:

a) imalatg, talepte bulunan veya satin alan tarafindan belirlenen limitler dahilinde normal performans;

b) kesinti sona erdikten sonra sona eren ve test edilen ekipmanin operatériin miidahalesi olmaksizin normal
performansini geri kazandigi gegici islev kaybi veya performans diisiisu;

¢) dizeltiimesi operatériin miidahalesini gerektiren gegici islev kaybi veya performans disist;
d) donanim veya yazilim hasari veya veri kaybi nedeniyle geri alinamayan islev kaybi veya performans digisil.

Ureticinin spesifikasyonu, EUT tizerindeki nemsiz ve dolayisiyla kabul edilebilir olarak kabul edilebilecek etkileri
tanimlayabilir.
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5 IMMUNITY TEST RESULTS / BAGISIKLIK TEST SONUGLARI

5.1 Electrostatic discharge immunity / Elektrostatik yiik bosalimi bagisiklig

Electrostatic discharges (ESD) are the result of persons or objects that accumulate static electricity due to
for instance walking on synthetic carpets. The ESD can influence the operation of equipment or damage its
electronics, either by a direct discharge or indirectly by coupling or radiation. Both effects are simulated
during the tests. / Elektrostatik yiik bogalimi, insanlarin yada objelerin sentetik halilar yada kumaslarla temasi
sonucu elektrik yikint depolamasinin bir sonucudur.Elektrostatik yiik dodrudan yada dolayl bir etki sonucu
elektronik drtinlerin ¢alismasini etkileyebilecedi gibi bunlarda kalici hasar meydana getirebilmektedir.Bu test ile her
iki durumda simile edilmektedir.

Requirements / [stenen kosullar

Standard / Standart *IEC/EN IEC 62271-213
Basic standard / Teme/
IEC/EN 61000-4-2

standart
Port / Port Enclosure / Cihazin mahfazasi
Air discharges / Havadan

. +8 kV
desarjlar
Contact discharges / Temasli

, 6 kV
desarjlar
Number of discharges / 2 10 per polarity with 2 1 sec interval / Her polaritede = 1 sn. araliklarla en
Desgarj sayisi az 2 10 ESD darbesi desarji.

B; During the test degradation is allowed. No change of operating state
or stored data is allowed. Refer to the chapter 4.6 for details. / Test
sirasinda performansta azalmaya misade ediliyor. Calisma modunda bir
degisiklige ve bilgi (yukiu bilgi) kaybina izin verilmiyor. Ayrintilar igin bélim
4.6 ‘ya bakiniz.

Performance criterion /
Performans kriteri

Test Data / Test Bilgileri

Used Instruments / Kullanilan Test Cihazlari — Ekipmanlari
- ] Manufacturer . Serial no / End of Calib. /
EARIRTRentViCihaz I Uretici Model / Tip | gorino Kalib. Bitis tarihi
ESD Handgun / tabancasi Schaffner NSG 435 002077 01/2025
Report no. / Rapor no.: EMC-2022325 Page/Sayfa 11/ 24
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Performed tests / Uygulanan testler
Air discharges / Havadan
N I.sc g 2kV 4 kV X |8kV kV
desarjlar
Contact discharges / T ]
omact discharges / femas 2 kv 4kv X |6kv KV
desarjlar
Via coupling planes / Kuplaj
' p. gp ey X | Horizontal / Yatay X | Vertical / Dikey
levhalari ile
Polarity / Polarite X | Positive / Pozitif X | Negative / Negatif
Set-up / Test diizenegi X | Table-top / Masa (isti Floor standing / Yerde duran
Discharge location / All external locations accessible by hand, photo see 6 / E/ ile
Degarj noktalar ulagilabilen bitiin noktalar, bakiniz boliim 6.
Ambient temperature / Ortam
< 24 °C
sicakligi
Relative Humidity air / Ortamin
. 44 %
nemi
Tests h b rf d at operating modes 1 and 2 respectively . /
Operating mode / Calisma modu ave been periorme P 9 P y
Testler sirasiyla 1. ve. 2. ¢alisma durumlarinda yapildi.
The EUT functions, display data and leds at USB port entry have been
Monitoring / G6zlem observed/checked. / Deneyden gegirilen cihaz fonksiyonlari, ekran bilgileri,
ve ledler gézlendi/kontrol edildi.

Observations / G6zlemler

During the test no loss of performance was observed. After the test the EUT functioned as intended. No
unacceptable loss of performance or data was observed. / Test esnasinda performans kaybi gézlenmedi.
Testten sonra cihaz normal galismasina devam etti. Performansta kabul edilemez bir azalma ve veri kaybi
meydana gelmedi.

Conclusion / Sonug¢

PASS /| OLUMLU
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5.2 Radiated EM field immunity / Isiyan, RF, EM alan bagisikligi

During the test it is verified if the equipment under test has sufficient immunity against radiated
electromagnetic fields. Industrial electromagnetic sources, walkie-talkies, radio transmitters, television
transmitters and telecommunication equipment including cellular telephones and other emitting devices
can generate these fields. / Test sirasinda test edilen cihazin havadan yayilan elektromanyetik alanlara karsi
yeterli bagisikliginin olup olmadidi dogrulanir. Radyo vericileri, televizyon vericileri ve cep telefonlari gibi cihazlari
iceren telekomunikasyon cihazlarn ve diger yayinim yapan cihazlar, endistriyel elektromanyetik kaynaklar bu tir
elektromanyetik alanlar yaratabilirler.

Requirements / istenen kosullar

Standard / Standart *IEC/EN |IEC 62271-213

Basic standard / Teme/ standart IEC/EN 61000-4-3

Port/ Port Enclosure / Cihazin mahfazasi ve kablolari
Frequency range / Field strength 80 - 3000 MHz

Frekans araligi / Alan Siddeti 10 V/m

1 kHz - 80% AM

A; Operation as intended. Refer to the chapter 4.6 for details /
Herhangi bir performans kaybi olmamali. Ayrintilar i¢in bolim 4.6 ‘'yva
bakiniz.

Modulation / Modiilasyon

Performance criterion / Performans
kriteri

Test Data / Test Bilgileri

Used Instruments / Kullanilan Test Cihazlari — Ekipmanlari
- A Manufacturer / ] Serial no / End of Calib. /

EQUIpIEnt /(Cihaz Uretici el it Seri no Kalib. Bitis tarihi
Signal Generator / Sinyal treteci | Rohde Schwarz | SMB 100A 175216-uy 08/2023

- - .| Amplifier
Power Amplifier / Glg yikselteci Research 250W1000A 0327576 s
Power Amplifier / Gii¢ yikselteci | Mtron PA2070 10004/1718 -
Power meter / Gig dicer Spanawave 8652B 8652788 02/2025
Power sensor / Gii¢ sensoérti Spanawave 80325A 1821710 02/2025
Power sensor / Gii¢ sensori Spanawave 80325A 1821709 02/2025
Bilog Antenna / Anten ETS-Lindgren 3142C 85510 08/2023
Horn Antenna / Horn anten Amplifier AT4002A 327193

Research

gg:chmc chamber/ Yansimasiz Panashield 3m. Compact .
RF Immunity Software /
Bagisiklik yazilimi Rohde-Schwarz | EMC32-S Ver. 8.54.0 -
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Performed tests / Uygulanan testler

Frequency range / Field strength 80 - 3000 MHz
Frekans araligi / Alan Siddeti 10 V/im
Modulation / Modtilasyon 1 kHz - 80% AM

bekleme siiresi

Dwell time / Her frekans adiminda

2 seconds / saniye

Test set-up / Test diizenegi Full Anechoic Chamber / Tam yansimasiz oda.

Operating mode
| Calisma modu

Tests have been performed at operating modes 1 and 2 respectively . / Testler sirasiyla
1. ve. 2. galigsma durumlarinda yapildi.

Monitoring /
Gozlem

The EUT functions, display data and leds at USB port entry have been
observed/checked. / Deneyden gegirilen cihaz fonksiyonlari, ekran bilgileri, ve ledler
gdzlendi/kontrol edildi.

Observations / G6zlemler

During the test no loss of performance was observed. After the test the EUT functioned as intended. No
unacceptable loss of performance or data was observed. / Test esnasinda performans kaybi gézlenmedi.
Testten sonra cihaz normal ¢alismasina devam etti. Performansta kabul edilemez bir azalma veya veri kaybi

meydana gelmedi.

Conclusion / Sonug¢

PASS /| OLUMLU
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6 ESD DISCHARGE LOCATION / ESD UYGULAMA NOKTALARI

The photograph(s) show(s) the ESD discharge locations on the tested device for both
air discharge and/or contact discharge. / Fotodraflar test edilen cihaz igin hem hava yoluyla hemde temash ESD
uygulanan noktalar géstermektedir.

DATAKOM D

L2 \
/1' EST POINT
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7 DESCRIPTION OF MODIFICATIONS / YAPILAN DEGISIKLIKLER

To comply with the requirements of the IEC/EN 61000-4-3 standard for “Radiated EM field immunity” test
the following changes have been made. In order to eliminate the non-conformity observed during the test
on LCDs and LEDs, a R13 resistor(1MQ) added to the card. / /IEC/EN 61000-4-3 standardinin “Isiyan RF EM
alan bagisikhgt” testi ile ilgili gereksinimlerinin karsilanabilmesi igin asadida belirtilen degisiklikler yapildi. LCD ve
ledlerde test sirasinda gézlenen uygunsuziugu gidermek igin R13 (1MQ) direnci eklenmistir.
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8 IDENTIFICATION OF THE EQUIPMENT UNDER TEST / TEST EDILEN CIHAZ

The photographs show the tested device. / Fotograflar test edilen iiriinii géstermektedir.

DATAKOM
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9 ANNEX 1 - MEASUREMENT UNCERTAINTIES / EK 1 - OLCUM
BELIRSIZLIKLERI

The table(s) below show(s) measurment uncertainties of the EMC test set-ups. The reported expanded
uncertainties are based on a standard uncertainty multiplied by a coverage factor of k=2, providing a level
of confidence of approximately 95%. / Asadidaki tablo(lar)da EMU testleri igin hesaplanan élgtim belirsiziikleri
veriimektedir. Beyan edilen genigletiimig belirsizlik degerleri, standart belirsizligin normal dagihm igin yaklagik %95
guvenilirlik seviyesini saglayan k=2 kapsam faktort ile carpiminin sonucudur.

Immunity tests / Bagisiklik testleri Uncertainty / Belirsizlik [dB]
Interference generator fulfils

Electrostatic Discharges (ESD). / Elektrostatik ytik bosalimi bagigikhgi. basic requirements. / Ureteg
temel gereksinimleri kargiliyor.

Radiated EM Field Immunity / Isiyan, RF, EM, Bagisiklidi H 1,16 dB

80 — 1000 MHz \ 1,20 dB

Radiated EM Field Immunity / Isiyan, RF, EM, Bagisikhdi H 1,07 dB

1000 — 6000 MHz Y 1,07 dB
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10 ANNEX 2 - TEST PHOTOS / EK 2 - TEST FOTOGRAFLARI

o Radiated EM Field Immunity test setups. / Isiyan, RF, EM alan badisikhigi test diizenekleri
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e Electrostatic Discharges (ESD) test setup. / Elektrostatik yiik bosalims badisikligi test duzeneg/

g T2
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