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1. Numunelerin Tanimi
No Tip Seri No
Type Serial Number
1 ALR-06 0001
2 Deney Metodu . NFC17-102 ( Appendix C ) /Version 2011, UN 21186 Standartlarinda
’ Method of Test :

Varsa deney metodundan
sapmalar, eklemeler,
cikarmalar

. if applicable deviation, Ab
addition, cutback from test
method
4 Deneyde Kullanilan Cihazlar ve Malzemeler
) Items and equipments which are used during test
Cihaz imalatgi Sse 3;.'; INI\C;UZ:EZ(: / Sertifika No Kalibrasyon Tarihi
Device Manufacturer Code Certificate Nr Cal.Date
Digital DMM _Fluke 80258 UMS , E7764 04.13
Multimetre ————
Digital UMS,AB-0018-K ,
Multimetre DMM_Fluke 9 E3381 L
Digital TSE , AB-0002-K,
OSILLOSCOPE RIGOL DS5062M £0494 05-09
High Voltage
Impulse HIZAL / Rigol H-220 IVD-09 / UME , AB-0034-K, 06.14
Measurement Electronic DS1102E UME G1YG-0123 )
System
High Current I'égosv:ll(ex
Measurement HIZAL / Fluke- 9 y UMS, 020517 03.17
Current Probe Coil/Schunt
Serial: 0094

Kalibrasyon gecerlilik Siireleri (Calibrations valid through): 5 yil / years

IEC 60060-2- (Madde 10.3)

10.3 Referans 6lgme sistemlerinin birbirini izleyen kalibrasyonlari arasindaki zaman

Aksine bir husus olmadikga belgelendirme islemi, en az her bes yilda bir tekrarlanmalidir.

(10.3- Interval between successive calibrations of reference measuring systemsThe interval between
calibrations shall be determined according to national regulations. If there is no regulation it is recommended
that the calibrations shall be repeated at least once every five years, provided that regular performance
checks demonstrate the stability of the reference measuring system.)

Cevre Sartlan . Test siresince bu dederlerde gdzlenir bir degisiklik olmamistir (These
Environmental Conditions * values were observed not to change appreciably during the test)
Ortam Sicaklign . Baslangig/Start Orta/Mid Son/Final
Ambient Temperature ) 17 ¢ 19C 18¢C
Ortam Nemi

Nem -Ambient Humidity

0,
(Relative Humidity) % 51
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6 Deney Sonuglari . Deney sonuglari, sadece deneyi yapilan numunelere aittir.
" Test Results * Test results are just belong to tested item.
No Tip Deney Adi / Test Sonug/Result

1. Yildirim Darbe Erken Emisyon Zaman Kazanci -Lightning
Catching Head Impulse Voltage Streamer Time Lag. Gain

1 | ALR-06 Measurements OK/Passed

2. Yiiksek Gerilim Akim Darbe Dayanim Testi — Current
Impulse Withstand test 200kA current level

7. Sartnamelere uygunluk /

uygunsuzluk (gerekli
hallerde)

Conformity / non-conformity to
specifications (if necessary)

OK

8. Olgiim Belirsizligi . Na
(talep halinde) '
Uncertainty (if required)

Beyan edilen genisletilmis 6lgim belirsizligi, standart belirsizligin k=2 olarak alinan genigletme katsayisi ile
carpimi sonucunda bulunan degerdir ve % 95 oraninda glivenilirlik saglamaktadir.

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2 which for a normal distribution corresponds to a coverage probability of
approximately 95 %.

8. Rapor Agiklamalar / Test Descriptions:

1- Yildinnm Darbe Erken Emisyon Zaman Kazanci:

1.1. Testin Uygulanmasi

Deneyler yukarida zikredilen standartta 6ngorllen esaslara uygun olarak hazirlanmig bir ylksek
gerilim elektrodu ile zemine yerlestiriimis numune paraténer basligi arasinda, 50‘'ser adet Odlgilebilir
atlama olarak negatif polaritede yaklagik 250/ 2500 uS (Rise time =170 yS) dalga sekline sahip
darbe gerilimleri uygulanmak suretiyle yapilmistir. Atlamalar arasinda 2 dk sire verilmisgtir.

Yiksek gerilim elektrodu kenarlari yuvarlak R=20 cm, 300 x 300 cm ebadinda yerden min 200cm (H)
yukarida izole edilmis dizlem bir elektrot olup Numune u¢ noktasi ile elektrot arasindaki aralik 100
cm ye (d) ayarlanmigtir. Testte kullanilan darbe gerilimleri 1.2 MV, 60 kJoule , (HIZAL ) darbe
generatori ile 20kV/m-25kV/m arasinda uygulanmistir.

Testlerde 100cm boyunda (h) (28mm ¢ap, boyun 90 cm’i yuvarlak formda daha sonra sivrilerek sonlanan
cubuk) standartta belirtilen fiziksel boyutlara ve geometriye sahip olan ( SR) ( basit sivri gubuk )
elektrot ile ESE numune paraténer bashgi, yerden ayni yikseklikte sira ile test edilmis ve her iki sistem
icin ortalama atlama sireleri tesbit edilmisgtir.

Tests were carried out using a high voltage electrode prepared according to the criteria mentioned in the
related standart with dimensions ; edge radius R = 20 cm , diameter ® = 300 cm and as the ground electrode ,
in the first case a simple catching rod and in the second case the sample active catching device ( ESE ) head.

In each case 100 negative impulses of approximately 250 / 2500 uS (Rise time = 170 yS ) waveform were
applied and the streamer initiation time lags were recorded by DSO. The spacing between the cathing rod or
device and the High Voltage plane electrode was set to 100 cm , the test impulse voltages were applied by
means of a 1.2 MV, 60 kJoule impulse generator. C J

The tests were applied using the ESE device under the test and a sj
and total length.

it ]

- {0.312) 254 $4 68 OuXmANRARA
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1.2-Sonuglar ; Tablo.1. de verilmistir. Test sistemi semasi Sekil-1 ve Gorselleri Resim.1.de gosterilmigtir
Test set-up is shown in Figure.1 and the results are given in Table.1

TABLO.1
Numune/Sample/ Serial No Zaman KazanciTime lag ( pS)
Minimum Maximum Ortalama /Average
Standart Rod 116 324 168
1- ALR-06 0001 90 204 102
Sekil 1 /[FIG.1. Test Semasi
Plate Plate
Y 1 'Y 3
d
H o
H
h h
SRAT ESEAT
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Resim-1: Test Sistemi
Yildirnnm Darbe Test Sistemi ve Erken Emisyon Zaman Kazanci Test Gorseli

| PR,

"
Mmmmf.,..m._,_
E- Pony, \

%
"~

e
2

1.3: Olciimler / Measurements:

Test dlgimleri sekil 2’de verilmistir (Voltage oscillograms are given in Figures .2)
i so.ov F800E  200.08/ RUN

Rise(lx=1700us

e Test Darbe gerilimi (Impulse Test Voltage) : Vmin =- 981 kV
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MriGoL =TOP

TEIPSTE JTORTRE  EEN TR | LI T LRy L RS TR E Iy

MEEED 70,6 | Time 168.Bus G5

e Test Darbe gerilimi (Impulse Test Voltage): SR Rod

RIGOL STOP

=

Time 1688 .0us D56

e Test Darbe gerilimi (Impulse Test Voltage): ESE Sample
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1.4. TEST SONUCLARININ INCELENMESI/ EVALUATION of THE TEST RESULTS
NFC17-102 ( Appendix C ) /Version 2011, UN 21186 Standardinda o6ngoérildugt uzere , SR Cubuk ve
ESE Numune paratdner basliklari ile elde edilen ortalama zaman gecikmeleri asagida Sekil.2 de
gosterilen Referans elektrik alani ve test elektrik alan egrileri Uzerinde uygulanarak , bu zaman
gecikmelerine karsilik gelen elektrik alan degerlerinde , referans alan egrisinden bulunan ;

e Numune 1igin AT =145us

As described in  NFC17-102 ( Appendix C ) /Version 2011, UN 21186 standarts the average time lags
are applied to the reference curve and the test curve and the difference between the
corresponding values are obtained as the time lag gain AT for the ESE sample;

.« Sample 1: AT =145us

Sekil 3 /Figure.3. Streamer Time Gain determination for the ESE Samples

1- ALR-06 0001;

1.20.0v —800% 100 .0¥/ ¥ RUN
1 L . 5 b 5 ErER i ey
'E : 102us 168us H : '
! . 3 » ; !*11
3 - |
AT=145ps |
|
i T i . ,~'| L,J‘f."rp] |-t |1|'|'| i| 1=3oh-|[-d 0 k-4 ;._l__.-ﬂ“
: / - - X J-!'__‘,T |
i "
| : = 3 "“H_.: _..—I'.- - . |
| TESTCURVE REFEREHC ECURVE |
i ; : 3 : - f
| . |
_— T |
I A A : ]
Fise(1)=83.0us
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1.5. SONUCLAR /RESULT
Yapilan deneyler kapsaminda ESE Numunenin SR basit yildirnrm gubuguna oranla &nemli bir karsi

desarj tetikleme zaman kazanci sagladigi tesbit edilmis ve NFC17-102 ( Appendix C ) /Version 2011,
UN 21186 Standartlarinda éngérilen esaslara gére ESE yani Aktif Paratdner olarak nitelendiriimesi
gerektigi sonucuna variimistir.

In context of the tests described above , it was determined that the ESE Sample has provided a
certain time gain against the SR catching rod and therefore can be termed as ESE Lightning
Catching Device according to the criteria described due to the NFC17-102 ( Appendix C ) /Version 2011, UN
21186.

2-AKIM DAYANIM CURRENT WITHSTAND

2.2.TEST STANDARTS:
ve NFC17-102 ( Appendix C ) /Version 2011, UN 21186 Electrical Test. 100kA current level test executed.

2.3. AKIM DARBE TESTi / CURRENT IMPULSE TESTS

Numuneye  Yildirm Darbe Generatéri ( 50kV , 200 KJ ) uygun sekilde baglanmak suretiyle ve bir
bobin araciliiyla darbe akimi uygulanmistir. Numuneye 3 er defa uygulanan darbe akimindan
sonra numune gbézle muayene edilmis ve herhangi bir hasar veya baglantilarda gevseme meydana
gelmedigi tesbit edilmigtir. Testlerde uygulanan akim darbe sekli, Sekil.4. de , Test Sistemi

goérinisi ve Test edilen numunelerin gérselleri Test Resimleri asagdida verilmistir

Stages of HVcurrent impulse generator ( 50kV , 200 KJ ) was connected in paralel to produce current
impulses . Three successive current impulses with a waveform shown in Fig. 1. was applied to
the sample and visually inspected for any damage . The sample connections were also checked if
any change occurred in the tightening torque before and after the test. No noticable damage and
no significant change in the connections were observed. The test set — up is shown in Test

Pictures.

iigili Standarda gére yapilan analizde ; numunelerden gegirilen darbe akimi ve uygulanan enerji

asagidaki sekilde hesaplanmistir.
e TABLO:

Cizelge 1-Yildinm darbesi akim (/imp) parametreleri

Siniflandirma fimp kA 00%10 WIR kJ/Q 00% 35
H 100 2500
N 50 625

Not - Cizelge 1'de belirtilen parametreler, tipik olarak 350 ps’lik aralikta Gissel azalan akimla gergeklesebilir.

The current waveform is analysesez according to the related standart (NFC17-102 ( Appendix C )

IVersion 2011 , Electrical Test) and the energy/ ohm in the sample conductor iirqlculated as
follows :

YET-TBS-19 / REV00




) _ I:IIZAL ) Rapor
YUKSEK GERILIM VE YUKSEK AKIM /

hizal ELEKTRIK TEST LABORATUVARLARI bt

28-04-19-Kalre

Sayfa- Page 9/11

Standarta uyqun test diizeninde Test Objesine Iletilen enerji miktar: /

Energy transferred due to the standart through the test object:

Imax.=200.5 kA Ipeak-ort = 100,25 kA , At =2 ms oldugundan ,W= (Irms)2.R.At,

W =(100,25/Y2.10%)2.103.2.103 =10,050 kJ, ve W/R = 10,050 kJ/ 10-3 = 10.05 (MJ / ohm )  olarak
bulunmaktadir. Bu de@er standartta &ngorilen de@erlerin Ustlindedir ve gecerlidir.

This value is in accordance over thee limit value spesified in the standard .

y

RIGOL STOF B ~— 3 F 526m

A

N O OO R

(NN

Fruna

EAPED SO6mU Time 100.0us @43532.0us

Sekil 4 /Fig .4. Akim darbe Osilogrami Impulse current oscillogram ,

e TEST Resimleri:
Akim Darb Dayanim Test Sistemi ve Test Gorseli:

YET-TBS-19 / REV00




) . I:IIZAL ) Rapor
YUKSEK GERILIM VE YUKSEK AKIM /

hizal ELEKTRIK TEST LABORATUVARLARI bt

28-04-19-Kalre

Sayfa- Page 10/11

o Akim darbe 6lgme ve sistemi ve probu / Impulse current recording system and the current probe

4.2-TEST OLCUMLERI / Measurements:

TEST Numune | OSILOGRAM TEST TEST
SAMPLE MEASUREMENT RESULT
NO: RIGOL STOP Mk :-fm’_?»ﬂ;-—“a £ @ Séonu | Impulse Current: GEGTI/
1-  ALR-06- 3L ; ¥ £ £l Imax.=223.4kA Passed
250-0001 Ipeak-avg =111,7kA

At=2ms

Energy Transfer:
W= (Irms)2.R.At
W =(111,7/42.10%)2 103,

2103
=11620 kJ
mE soon _ Tine 100.0us @9452.0 W/R = 2605 kJ/10-*=
m 1me HuUs Hus "_620 (MJ/ohm)
- Oy
San. ve M\ @ HZAL Fom
opibbiog i (o Cad
TeE0.112) 354 0082 - 35467 16008 10.312) 384 B4
| syt molan s“m
]
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5. SONUC / CONCLUSION

Yapilan test ve dlgimler kapsaminda numunelerin ilgili standardina uygun nitelikte olduklan
sonucuna varilmistir. Saygilanimizia .

In the context of the applied tests the samples above was found to be in accordance with and
above performance to the related standart specification.

Prof. Dr. Mirzahan HIZAL
HIZAL High Voltage Laborﬂgrv .
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