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HILKAR is accredited by TORKAK under registration number AB-0665-T for TS EN ISO IEC 17025:2012 as
test laboratory.

Deney Laboratuvan olarak faaliyet gosteren HILKAR, TURKAK'tan AB-0665-T ile TS EN I1SO IEC 17025:2012
Standardina gore akredite ediimigtir.

The Turkish Accreditation Agency (TURKAK) is a signatory to the European co-operation for the
Accreditation (EA) Multilateral Agreement (MLA) and to the International Laboratory Accreditation
Cooperation (ILAC) Mutual Recognition Arrangement (MRA) for the recognition of test reports.

Tark Akreditasyon Kurumu (TURKAK) deney raporianinin taninimigr konusunda Avrupa Akreditasyon Birlidi (EA) ile
Cok Tarafli Anlagma ve Uluslararas: Laboratuvar Akreditasyon Birligi (ILAC) le kargilikli tanima antlagmas:
imzalamighr.

The test and/or measurements results, the uncertainties (if applicable) with confidence probability and test
methods are given on the following pages which are part of this report,

Deney veNveya 6igim sonuglan, genigletilmig 6igam belirsizlikleri (olmas: halinde) ve deney metotlan, bu sertifikanin
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1. IDENTIFICATION OF THE TEST SAMPLE / NUMUNENIN TANIMLANMAS/
poduc am 0 4 e
Type ! Tip B . Panel & Cenk / NLB- 430
Serial Number / Seri Numaras: . 2018-0041 7
Technical Drawing(s) / Teknik Cizim{ler) B . See Clause 5/ Madde 5'¢ bak;mz.
Contract No / S6zlegme No . FT-DNY-02.007.2018
Product Condition / Numunenin Durumu . New / Yeni :
2. TECHNICAL CHARACTERISTICS / TEKNIK OZELLIKLER
2.1. HV/LV PREFABRICATED SUBSTATION / PREFABRIK TRANSFORMATOR MERKEZ/
Manufacturer / Uretici . Panel Elektrik San. ve Tic. Ltd. Sti.
Rated Voltage / Beyan Gerilimi _36 KV ?
Rated Current / Beyan Akimi : B30 A -
Rated Frequency / Beyan kaans: . 50 l;lz 3
Protection Degree / Koruma Sinifi - P23D N
Temperature Class / Sicakitk Simift . Class 10/ Sinif 10
g;aw;gmmmo:nmymm? B : 4300 mm x 2500 mm x 3500 mm
Gomparimets curier P e o e
Tare Weight / Bog Agiriigi . 18.000 kgs

2.2. TRANSFORMER / TRANSFORMATOR

Manufacturer / Uretici : Eltag Transformator San. ve Tic. A.S.
Type !/ Tip . Hermetic / Hermetik
Manufactured Year / Uretim Yilt 1212017
Rated Power / Beyan Gica : 1000 kVA
Voltages Taps / Gerilimleri Kademeleri :(285-30-315-33-345-36)/0,4 kv/&*ﬂ*' "’6‘)
- - .'L}'
Rated Voltage / Beyan Gerilimi : 33/04kV [ {q
| & | A
SR L
\7.‘7 T 7
This report shall not be reproduced othar than in full except with the permission of the laboratory. Testing reports withaut éignatire”
and seal are not valid.

Bu rapor, Laboratuvann yazili izni olmadan kismen kopyalanip godaitiamaz. Iimzasiz ve mihirsdz raporisr gegersizdir.
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Rated Current / Beyan Akimi 1 17,5/11443 4 A
Rated Frequency / Bayan Frekans: : 50 Hz
Rated Insulation Level / Beyan Izolasyon Seviyesi : 3-T70-170kV/11-3kV
Vector Group / Badlant: Grubu : Dyn11
Cooling / Sogutma Tipi : ONAN
Insulation Class / zolasyon Sinifi CA
Insulating Liquid / Yalitkan Sivi : NYNAS LYRA X
Winding Conductor / Sargr lletkeni C ALLAI
. as per EN 50464-1:2007
Losses / Kayiplar * TS EN 50464-1:2007'ye gore
Weight of Active Part / Aktif Kisim Agirlig . 1630 kgs

Weight of Insulating Liquid / zolasyon Svis Agiridi  © 590 kgs

Total Weight / Toplam Agirik

. 2690 kgs

2.3. LOW VOLTAGE DISTRIBUTION PANEL / ALCAK GERILIM DAGITIM PANOSU

Manufacturer / Uretici . AFB Enerji MOhendlink—LTd. Sti.

Type / Tipi : M1000-DT-DSYA-EA-B1-01 B
Rated Voltage / Beyan Gerilimi : 04kV |

Rated Current / Beyan Akimy : 16;0 A

Rated Frequency / Beyan Frekans: : S0 Hz e

Protection Degree / Koruma Sinifi P 2X

mz:;mmyzm) : 1450mmx45;mmx 1600 mm

Switchgear / Anahtariama Dozeni - X;Tgleemmmh (VFDS)
Conductor / lletken : 100x10 mm’ Tinned Copper / Kalay Kapl Bakir

‘lhlcWMIMNWWMMMWMNMdWM.TmmMMW
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3. TEST(S) PROGRAM / DENEY(LER) PROGRAM!

3.1. Temperature-rise Test (Transformer) / Sicakiik Artigs Deneyi (Transformatdr)

3.2. Temperature-rise Tests (Prefabricated Substation) / Sicaklik Artigt Deneyleri (Prefabrik Transformator Merkeazi)

Witnessed By / Mosteri Adina Gézlemciler B

4. APPLIED TEST(S) / UYGULANAN DENE Y(LER)
»  Test results only belong to the tested sample.
Deney sonuglan sadece test edilen numuneye aittir.

» 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 %.

Beyan edilen genigletilmis olgim belirsizligi, standart belirsizligin k=2 olarak alinan genigietme katsayisi fle
garpimi sonucunda bulunan degerdir ve % 95 oraninda gavenilirlik sagflamaktadir.

» At the first stage of the test, the transformer used in the prefabricated substation (PS) was carried out to
a temperature rise test in accordance with the relevant standard outside of the PS.

Deneyin itk agamasinda prefabrik transformator merkezi (PFM) igerisinde kullanilan transformatore, PFM
diginda ilgili standarda uygun olarak sicaklik yokselmesi deneyi uygulanmigtir.

»  Atthe second stage of the test, the transformer and low voltage distribution panel in the PFM were
carried out to a temperature rise test supplied from two separate sources as the preferred method in
accordance with the relevant standards. The transformer was connected to the high-voltage switchgear
and the transformer low-voltage output terminals were short-circuited. The supply was connected to the
input terminals of the high-voltage switchgear. The connection cables between low voltage distribution
panel and transformer were short-circuited at a convenient point close as close to the transformer
terminals. The test current is applied via vertical fuse disconnector switches.

Deneyin ikinci agamasinda PFM igerisindeki transformator ve algak genilim daditim panosu, tercih edilen
yOntem olan 2 ayn kaynaktan beslenerek ilgili standartlara uygun olarak sicakiik yakselmesi deneyi
uygutanmigtir. Transformator yiksek gerilim anahtarlama dizenine bagfanmig ve transformatorin algak genilim
¢ikig baglant: uglan kisa devre edilmigtir. Besleme, yuksek gerilim anahtarlama ddzeni girig baglanti uglanna
baglanmigtir. Algak geritim dagitim panosunun transformatér ile baglant: kablolar, transformatdr baglant:
uglarina yakin uygun bir noktada kisa devre edilmigtir. Deney akimi, dikey sigortali yok aynicilar ]

/

uygulanmigtir. [

» Al records were recorded every 30 s during the tests. \ <

Deneyler sirasinda tim kayitlar 30 saniyede bir ka ydediimigtir.

'I’NsnponshdlMhmduoodoﬂmﬂlmlnﬂlomptmm”mbﬂondmw.Tnungmm«nomwn
and seal are not valid.
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4.1. Temperature-rise Test (Transformer) / Sicaklik Artigi Deneyi (T, ransformator)

4.1.1. Sample Standard / Urtn Standard . IEC 60076-1:2011/ TS EN 60076-1:2012

. |IEC 60076-1:2011/ TS EN 60076-1:2012
4.1.2. Test Standards / Deney Standard) * IEC 60076-2:2011/ TS EN 60076-2-2011
DC Ohmmeter (K005) / DA Direng Olger (K00S)
Digital Multimeter (K345) / Dijital Multimetre (K345)
4.1.3. Equipment Used / Kullanilan Ekipmaniar : Ambient Conditions Recording Device (K274)
Ortam Sartlan Kayit Cihazi (K274)
Temperature Recorder (K288) / Sicakiik Kaydedicisi (K288)

4.1.4. Ambient Conditions / Cevre Sartlan . Ambient Temperature / Ortam Sicaklidi : 14,21 - 19,98 *C

Ambient Humidity / Ortam Nemi : 55,1 =555 %RH
Air Pressure / Hava Basincs © 1003,2 - 1003,8 mbar

4.1.5. Test Dates / Deney Tarihleri : 28.02.2018, 01.03.2018

4.1.6. Test Circuit / Deney Devresi

.
s —— GO
v @

:3x400 V 50 Hz Power Source / Gig Kaynagi ) TR

:0-400 V 100 kVA Adjustable Transformer / Ayarlanabilir Transformatér PA 1 T2 Teo
10,4 /2,4 kV 100 kVA Step-up Transformer / Yikseltic Transformatér 000000000000000
: Test Sample / Deney Numunesi

: Power Analyzer / Gig Analizorii (K345 or / veya K346)
: Temperature Recorder / Sicaklik Kaydedicisi (K288)

: Cl:0,2 Voltage Transformer / Gerilim Trafosu

: €1:0,2 Current Transformer / Akim Trafosu

QS3334252

YG AG

mbmmmummmmmwmmmm:mamw.rmmmm
and seal are not valid.
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4.1.7. Loss Measurement / Kayip Olcoma o
4.1.7.1. Rated Tap (4" Tap) / Anma Kademesi (4. kademe) .
No-load Losses / Bogta Kayiplar

2U 2v 2w Avr./ Ort.
Viest 231,78V 23155V 23142V 231,58 V
Roet 47711 A 3,1509 A 4,3208 A 4,0809 A
P 06387kW | 03734kW | 04250 kW
Po 06384 kW | 03724kW | 04250 kW
Po_sotat 1,4338 kW
Load Losses / Yokte Kayiplar
Ttk T T2 T3 T4 T5 Tavr./ort.
Soaldiler 18,4 °C 18,3°C 182°C 18,3°C 183°C 18,3 °C
i HV Winding / YG Sargis/ LV Winding / AG Sargisi
Dyn UV 1V-W 1W-U 2U-N 2V-N 2W-N
Rocams 8,150 Q 8,160 0 8170Q 0,460 mQ 0,460 mQ 0,480 mQ
Rocret 10,049 0 10,062 Q 10,074 Q 0,567 mQ 0,567 mQ 0,592 mQ
Vieat 1073,00 V 1074,70 V 1079,80 V
(i 17,442 A 17,319 A 17,703 A 1438965A | 1428818A | 1460498 A
Pest 2,567 kW 2,385 kW 2,468 kW
Pr 2,583 kW 2,434 KW 2.465 kW
Pocams 1,247 kW 1,249 kW 1,250 kW 09583 kW | 10,9583 kW 1,0000 kW
Pocamb_toul 6,663 kW
Pacams 0,818 kW
Pocrer 8,216 kW
Pacet 0,664 KW
Prrer 8,880 kW

'I'hbnponlhallnotbomoﬂmthmIanozwmwmmamm.Ynﬂmmmmw
and seal are not valid.
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FRM.11/ REVO03 /082017 Pace / Savia 6150



o AB-0665.T |
H’Ik ar® HILKART EI:RLT:O El:oktro,tzknik SLant; ve Tic. Lud. §0. [~
m.h"kaf,com es ratory eney Laboratuvan P

4.1.7.2. Test Tap (1" Tap) / Deney Kademesi (1. kademe) _ 3
No-load Losses / Bogta Kayiplar
2u v 2w Avr./Ont.
Viest 23080V | 23051V | 23123V | 23088V
e 4,5565 A 30000A | 42852A 3,406 A
L 06246KW | 03635kW | 04367 kW
Po 06247kW | 036842kW | 04362 kW
P it 1,4251 KW
Load Losses / Yukte Kayiplar
el T T2 T3 T4 T5 TavrJort.
SESMA | 19400 18,3°C 182°C 183°C 18.3°C 183°C
b HV Winding / YG Sargiss LV Winding / AG Sargis/

Dyn UV v-w 1W-U 2UN 2V-N 2W-N
Rt 69100 6,930 0 6,930 Q 0460mQ | 0460mQ | 0480mQ
Roccu 85200 8,545 0 8,545 0 0567mQ | 0567mQ | 0502mQ
Vieat 87500V | 8750V | 87970V
ot 20,216 A 20108A | 20522A | 1440390A | 1432695A | 1462,193 A
Pres 2016KW | 2693KW | 2,841 KW
Pr 2928kW | 2733kW | 2768KkW
Poas 1418KW | 1422kW | 1422KW | 09583KW | 09583KW | 1.0000 kw
Pt 7178 kW
e 1,251 kW
Pro; 8,851 kW
Picwt 1,015 kw
Prrer 9,866 kW
Total losses for temperature-rise test 11,291 kW
Sicaklik artist deneyi igin toplam kayip ;

ThhnponshallthWMhMIummthmhm.Tmmmw
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4.1.8. Measurement Results / Oigam Sonuglan

4.1.8.1. Test Tap (1" Tap)/ Test Kademesi (1. kademe)

Power |/ Gig Temperatures / Sicaklikiar ("C)
|| n |z Ambient / Ortam Insulation Liquid Temperatures / lzolasyon Sivisi Sicakiiklan
gl w!lw (kW) | tam1 |tam2 | tam3 | tamd | 37 | tom | sg-Y | sg-¥ | sg-A | sc-A | Ato | ta0 | Ateo
0830 | 10152 | 234 | 10.31 | 14.15 [ 14.46 | 14,18 [ 14,05 | 1421 | 1465 | 1464 | 1450 | 1425 | 1448 048 | 1473 | 052
0930 | 968.3 | 22.2 | 11.30 | 1541 [ 1582 {1531 (1526 | 1545 | 3511 | 33.38 | 2051 | 33.74 | 20.74 1966 | 2864 | 1319
1030 | 9457 | 217 | 1116 | 1649 | 17,03 | 16,20 | 1626 | 16,62 | 49,19 | 47.14 | 31.21 | 47.74 | 31.67 3267 | 4117 | 2485
11:30 | 9408 | 21,5 | 11,28 | 16.35 | 16.75 | 16,18 | 16,13 | 16,35 | 56,92 | 54.99 | 36,84 | 5572 | 37.93 | 40,67 47,79 | 3143
1230 | 9365 | 214 | 1129 [ 17.70 | 1824 [17.55 | 1732 | 17,70 | 62,07 | 60,38 | 42.04 | 61,08 | 42.77 | 4437 5291 | 3521
1330 | 9282 | 21.2 | 11,24 | 18,99 19,51 | 18,76 [ 18.42 | 18,92 | 66,60 | 64,84 | 4595 | 65,67 | 45,68 47,77 | 57.22 | 3830
1430 | 9266 | 212 | 11,25 [ 18,78 | 19,30 | 18,53 | 1824 | 18,71 | 60,51 | 66,50 4662 | 6763 | 4704 | 5080 | 5937 | 40,86
15:30 | 9262 | 212 | 1131 1948 | 20,07 | 19,30 | 18,91 | 19.44 | 71,31 | 69.33 | 49.50 | 70.11 | 50,67 | 81,87 6147
16:30 | 9253 | 21,1 | 11.30 | 20.02 | 2050 | 19.89 | 19,40 | 19.98 | 72.78 | 70,82 | 50.88 | 71,44 | 51.76 | 52,81 6288 | 42,90
1730 | 9230 | 21.1 | 11,30 | 20,02 | 2052 | 19.85 | 19.45 | 1996 | 7352 | 71,24 | 50,70 | 72.28 | 51.60 | 53,88 63,19 | 4323
1830 | 8218 | 21.1 | 11,24 | 19.46 | 20,02 | 19,61 | 19,03 | 1953 | 73.62 | 7037 | 48,33 | 72560 | 40,88 5409 | 6243
Decreased to Rated Current | Nominal Akima Dilgdriid
19:30 | 8886 | 203 | 1042 | 19.16 {2015 | 10,66 | 19,06 | 19,51 | 73.40 | 7032 | 48.15 [ 71.18 | 49,14 | 53,08 | 6244 |
Measured High Voltage Winding / Yiksek Gerflim Sargs: Olglidi)

1950 | 8846 | 202 | 1021 | 18,72 | 1925|1875 | 18.30 | 18,76 | 66,31 | 64,05 | 4535 | 65,35 | 46,49 | 47.58 56,92 | 3817
2050 | 889.1 | 203 | 10,31 | 18,78 | 19,30 | 18,73 [ 18.24 | 18,76 | 66,95 | 64,68 | 4595 | 65,83 | 46,49 | 48.10 57,43 | 38,67
Measured Low Volitage Winding / Aigak Geniim Sargiss Oigotda

R1 T1 R2 T2 |Tamort | DTar | DTor
(*C) (°C) | °C) | (K) | (K)
UV | 6910
1v-wW| 8530 8760 | 829 | 1951 | 30 | 205
1W-U| 6930
QUN | odema | 0
2V-N | 046 mQ 0s6m0 | 712 | 1876 | sa7 | 138
2W-N| 0,46 mQ ‘ [
tam __ : The ambient temperatures during the test / Tes! sirasmnda Olgdlen ortam sicakiiklan
tom :Iluimumtopllqddunponmnlwsﬁmmauyoasmkwf
Ato :lnxinunhplqudmmrbolmmastyaasmmkamw
Sg__: External cooling medium entry (top) / Sogutucuya girs sicakings (dst) .
S¢___: External cooling medium exit (bottom) / Sogutucudan gikis sicakingr (alt) 1_/\3“"'/1-%?
tao _ : Average oil temperature / Ortalama yag sicakiigi [/ 7
Atao _: Average oil temperature rise / Ortalama yag sicakiik artig: (S H =
DTar :AvongowhdlngbmponmMucodmbmm:wm«mlnmmawmmkf)\ E
DTor _: Average winding temperature rise according to oil / Yaga gore ortalama sanm sicakiik artig: Q@y

mmwnmuWMMhmmmmmdhmemmm
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4.1.8.2. Determination of the Winding Resistance at the Closing Moment / Kapama Amindaki Sargr Direnci Tayini

HV Winding Resista v Resista
SN, | Time :j""‘" YG Sargy Dwvonct | - 'X'é"?."f%. Direnci
(ohm) (miliohm)

1 0 8,758 5.591
2 30

3 80 0.55
4 %0 0.54
5 120 8,73 0.54
6 150 8,72 0,53
7 180 8.71 0,53
8 210 8.7 0.53
9 240 8,69 0.53
10 270 8.68 0.53
1 300 8.67 053
12 330 8,66 0,53
13 360 8,64 0,53
14 390 8,63 0.53
15 420 8.62 053
16 450 8.61 0.53
17 480 86 0.52
18 510 8.6 0.52
19 540 8,59 0.52
20 570 8,58 0.52
21 800 8.57 0.52
22 630 8,56 0.52
23 660 8,55 0.52
24 690 8.55 0,52
25 720 8,54 0.52
26 750 8.53 0.52
27 780 8.53 0,52
28 810 8.52 0.52
29 840 8,51 0,52
30 870 8,51 0,51
31 900 8.5 0.51
32 930 8.49 0.51
33 960 8.49 0.51
34 990 8.48 0.51
35 1020 8.48 0.51
38 1050 8,47 0.51
37 1080 8,47 0.51
38 1110 8.46 0.51
39 1140 8.45 0.51
40 1170 8.45 0.51
41 1200 8.44 0,51

mmwamummmmhMuxmmmamm.tmmmw
are not valid.
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4.1.8.3. Test Graphics / Deney Grafikleri
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Temperature-rise Curve of Transformer Top oil / Transformator Ust Yag Isinma Egrisi

75— y =3,7901E-16x° - 1,4326E-12x* + 1,9478E-09x® - 1,0373E-06x2 - 1,3425E-04x +
;i 8,7584E+00

8,7 R*=9,9875€-01
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[
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A
s'v T T T 12 T T T T v T T T ™
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Cooling Curve of HV Winding / YG Sargisi Soguma Edrisi

l0,57 =
Y =-2,2498E-16x° + 8,8216E-13x" - 1,2622E-09x> + 8,1121E-07x2 - 2,5472E-04x +
’ \ 5,5907E-01
55 R? = 9,2260F-01

Cooling Curve of LV Winding / AG Sargis Soguma Egrisi

mmmmummmmummmpmumamm Testing reports without signature
and seal are not valld.
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4.1.8.4. Remarks, Comments and Statements of Compliance / Agiklamalar, Yorumlar ve Uygunluk Beyanlan

T‘;‘c‘;‘km,;‘m‘“ Umit | Resuits |
® (K) Sonuglar
Maximum top liquid temperature rise / Maksimum dst yag sicaklik artig: 54,09 60 v
Average HV winding temperature rise / Ortalama YG sanm sicakik artrgs 63,0 85 v
AwLVMMWMIOMmAGmmmmy 56,7 65 v
v : Passed | Gegtl % : Falled | Gegmodi O : Out of Assessment / Degeriendirme Disgi

» Test was carried out with 2 stages. At the first stage, transformer was loaded with maximum total losses
(load losses and no-load losses) up to the rate of change of top-liquid temperature rise has fallen below 1
K/h and has remained there for a period of 3 h. The maximum top-liquid temperature rise was determined.
Deney 2 etaptan olugmaktadir. 1. elapta deney numunesi, bogta ve yikte kayiplarin toplami kadar bir kayip ile
yakienmistir ve tepe sivi sicaklik artiginin dedisim hizi 1 K/h'nin altina dagtoginde ve burada 3 saatlik bir sire
boyunca kaldiginda deneyin itk boloma sona erdiniimigtir. 1. etapta maksimum st yag sicakik artigi lespit edilmigtir.

» ummmwmwmammmmwmwmmmmmm
connected during 1 hour. At the end of 1 hour.tlneoolhgcuwodhlghvohgowhdlngwuobtﬂmddumzo
wnm.M.MMWWmhmmmdeMMImmmmm
during 1 mwmomcumammg.mmmmmzomm

2. etapta, hi¢ ara vermeden deney numunesi anma akimina egit bir akim ile 1 saat boyunca yuklenmistir. 1 saatin
sonunda yaksek gerilim sargisimin 20 dakika boyunca soguma edrisi gikartiimigtir. Daha sonra deney numunesi
anma akimina egit bir akim ile 1 saat boyunca ylklemigtir ve baglantilar hizlica sokilerek alcak gerilim sargisinin
20 dakika boyunca soguma egrisi ¢rkartilmigtir,

> MMMINMWMMMMWMWMW
Kapama anlanndaki direng degereri, sofjuma egriterinden ekstrapolasyon ydntemi ile hesaplanmugtir.

> All tests were carried out at the 1™ tap of transformer where the losses are highest.
Tam deneyler kayiplann en yoksek oldugu 1. kademede uygulanmigtir.

» Ambient temperatures were measured with 4 pcs temperature sensors which were submerged inside
transformer oil that are located 2 m away from transformer cooling surface and half height of transformer.

Ortam sicakiiklan, trafo soguma yizeyinin yakiagik yan yoksekliginde ve 2 m uzakiija yeriegtirilen transformatér
yadi igine daldinimig 4 adet sicaklik sensorg ile OlgOimagtar,

» A!rﬂowwunmmdloummozmaunngwlomeystrasma hava akig hizi 0,2 m/s den digik OlcUimastir,
» Any oil leakage did not occurred from transformer during test.
Deney sirasinda transformatorden herhangi bir yag sizintisi olugmamigtir.

» The pressure valve on the transformer was not opened during test. /R TEs
Deney sirasinda transformatoron 0zerindeki basing valfi agmamistir. /\#J/ - i

» The Measurement Uncertainty / Olgum Belirsizligi f (: ,:Hl@r < , ; }

Temperature / Sicaklik: 3,28 % Power / Gug: 2,01 % Resistance / Direng: 2,17 % \'\"-\(% it /, \?

™

ﬂisnponwlmumthMluamMmmmﬂmdmm. Testing reports without signature
and seal are not valid.
Bu rapor, Mmmmm&mnmmpmw. Inmsrzvomﬂhﬂrsazww.
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4.2. Temperature-rise Tests (Prefabricated Substation)
Sicaklik Artigi Deneyleri (Prefabrik Transformatér Merkezi)

4.2.1. Sample Standard / Uran Standard: : IEC 62271-202:2014 / TS EN 62271-202:2014

IEC 62271-1:2017 / TS EN 62271-1:2017

IEC 62271-202:2014 / TS EN 62271-202:2014
4.2.2. Test Standards / Deney Standardr - IEC 61439-1:2011/ TS EN 61439-1:2012

IEC 60076-1:2011/ TS EN 60076-1:2012

IEC 60076-2:2011/ TS EN 60076-2:2011

DC Ohmmeter (K00S) / DA Direng Olger (K005)
Digital Multimeter (K011) / Dijital Multimetre (K01 1)
Digital Multimeter (K3485) / Dijital Multimetre (K345)
4.2.3. Equipment Used / Kulanilan Ekipmaniar Ambient Conditions Recording Device (K274)
Ortam $artlan Kayit Cihazi (K274)
Temperature Recorder (K288) / Sicaklik Kaydedicisi (K288)
Current Clamp (K296) / Akim Kemeri (K296)

4.2.4. Ambient Conditions / Cevre Sartlan - Ambient Temperature / Ortam Sicakligr : 15,1 -21.95 °C
A—mbiom Humidity / Ortam Nemi - >43.3 - 44,2 %RH
Air MI—IN / Hava Basinci : 1008,1 - 1008,8 mba;
4.2.5. Test Dates / Deney Tarihleri - 12.03.2018 ]

4.2.6. Test Circuit / Deney Devresi

Prefabricated Substation / Prefobrik Transformatdr Merkezi

ST v e S e e e e S e R
| [ | |
AT1 < o cc : AT2
L ) Y { ) l L w —'((\/)\
FS-—M:’ | =k ! | | \ )Eﬂr_\—.rs
|_‘ V-i/l 'WQDF .78 | [ NS
JEEESRETR x  rr fee L

000000CQPOCODOOOCTY

TR
PA i T2 : Teol MM

PS  :3x400 V 50 Hz Power Source / Gig Kaynogr

ATl :0-400 V 100 kVA Adjustable Transformer / Ayarlanabilir Transformatsr
AT2  :0-400 V50 kVA Adjustable Transformer / Ayarlanabilir Transformatdr
ST :M/qukaAMTmIYmmer
ACC :WA”WAMWS«MIAnMMmKom&
TS :TestSample / Deney Numunesi

PA :mml@;w(MlenM

TR :'l’mliSM*KoMMﬂ)

MM : Multimeter / Muftimetre (K011)

VT :C1:0,2 Voltage Transformer / Gerilim Trofosu

€T :Q:0,2 Current Transformer / Akun Trofosu

CC @1 Current Clamp / Akim Kemer/ (X296)

HV  : High Voltage Switchgear / Yiksek Gerilim Hicres/

I\ : Low Voltage Distribution Panel / Algak Gerilim Dagitim Ponosy

mmmmummmmmﬂommnmmxbndmm.rmmmm
and seal are not valid,

Bu rapor, yazh izni olmadan kismen kopyalanip gogaitiamaz Imzas:iz ve mOhirsdz raporiar .
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-0/+3%
5w
@ 6A
AA
164 A W gy
10A
Q
AS
X/SA 400V
464
1600/5A (—— g
100x10 mm? Tinned Copper Busbar / Kalay Kapl Bokir Baro
S s —& * o * f ———
VFDS VFDS VFDS VFDS VFDS J me VFDS VFDS
osva L osya L psya osva L psva L psya osva L psya L

400 400 A

:
2
-
Z
-
&2
:
Z
-

160 A

f
:
7

D1x120) mm2
B(1x120) mm2
(1x120) mm2
q1x35) mm2
B(1x35) mm2
(1x35) mm2
(1x50) mm2

“ - A y , - & ?
Test Cisrents 360 A 25 A 225A 225A S0A S0A 90A 144 A
Deney Alamlor 0/+3% 0/+3% 0/+3% -0/43% 0/+3% -0/+3% 0/+3% 0/+3%

Note : The currents that are 0,9 times of their internal rated currents were injected to the outgoings marked with red color.
mmmmmwmmmmmawawulmmmm

Not : Kwmuzi e isoretli gikigiara, kendi anma akimlonnin 0,9 kat: akim enjekte edilmistir. Geri kalon akim, kendi anmo
alamiarina oransal olocok sekilde geriye kolon gikiglara enjekte edilmigtir.

o~ >
2 (M 3

mmmmmmmmmmummmmmwmamm.nwngmmmm
and seal are not valid.
Bu rapor, Lm::myumimim&mmkmmx. Imzasiz ve mihirsaz raporar
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N

mmmmumwmmm«xmmﬁ:mmamm.rmmmm
are not valid,
yax izni olmadan kismen kopyalanip gofaitiamaz. Imzasiz ve méhdrsdz raporiar
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4.2.7. Loss Measurement / Kayip Olcimi

> See clause 4.1.7 / Madde 4.1.7'ye bakiniz.

mmmmummmlnummmmmdmw.numnmmw
and seal are not valid,
Bu rapor, MMMMKWMM.MHMMMW
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4.2.8. Measurement Results / Oigam Sonuglan :

4.1.8.1. Transformer Temperatures at Test Tap (1" Tap) / Transformator Sicakinklan Deney Kademesi (1. kademe)

Power | Gig Temperatures / Sicakirklar (*C)
§“ vt It P Ambient / Ortam Insulation Liquid Temperatures / [zolasyon Svisi Sicakiiklan
Bl ] fem ) | | o | o | ot | o | o | o] & [ o [ atmo
08:30 | 10114 | 234 | 1140 | 1580 | 15,90 | 15,85 | 15,10 | 1566 | 1565 | 16,65 | 16.25 | 17.15 | 16.45 001 | 1540 | 026
09:30 | 9621 | 221 | 11,31 | 16,65 | 16,90 | 16,70 | 16,70 | 16,74 | 34,10 | 3520 | 22.70 | 35,65 | 23,65 17,38 | 28,03 | 11,20
10:30 | 9447 | 217 | 11,24 | 17,75 | 18.00 | 17.80 | 18,10 | 17,91 | 49,80 5020 | 33,00 | 5055 | 36,10 | 31,89 | 41,80 | 23.08
130 ] 9258 | 212 | 11,25 | 18,50 | 18,75 | 18,65 | 18,95 | 1871 | 60,00 | 50,00 | 38,95 | 59,20 | 43,35 | 41,20 51,03 | 3231
1230 | 9250 | 212 | 11,18 | 1920 | 19.55 | 19,35 | 19,55 | 10,41 | 6575 | 64,75 | 42,00 | 65,08 | 46.45 4634 | 56,14 | 3873
13:30 | 9241 | 212 | 11,26 | 19,90 | 20.15 | 20,00 | 20,10 | 20,04 | 70,80 | €9.20 | 46,80 | 69.60 | 52.70 50,76 | 60,93 | 40,89
1430 | 9224 | 211 | 1128 | 20.50 | 20.90 | 20.70 | 20.80 | 2073 | 75,10 | 7285 | 48.95 | 72.80 | 55.50 | 5438 | 6488 4415
1530 | 917.8 | 21.0 | 11.25 | 21.15 | 21,50 | 21,35 [ 21,40 | 21,35 | 77,75 | 74,55 | 50,85 | 75,60 | 57.90 | 5640 67,40 | 48,05
1630 | 9166 | 21.0 | 11,20 | 21,65 | 21,05 | 21,80 | 21,85 | 21.81 | 79.20 | 78,70 | 52,70 | 77,70 | 60,00 | 57.39 63,78 | 46,96
1730 | 9105 | 20.9 | 11,27 | 21.90 | 22,10 | 21,00 | 21,90 | 21,95 | 79,05 | 77.15 | 53,55 | 78.20 | 60,35 | 58,00 69,50 | 47,64
18:30 ] 9118 | 208 | 1125 | 21.85 | 21,90 | 21,65 | 21,65 | 21,76 | 8035 | 78.05 | 54.30 | 79.10 | 61,20 | B89 | 69,04 4818
Decreased to Rated Current / Nominal Akima Daglrindg
19:30 | 8881 | 20.3 | 1069 | 21,60 | 21,80 | 21,50 | 21,35 | 21,56 | 79,85 | 78,00 | 54.15 | 79.00 | 61,05 | 5829 | 6940 4784
Measured High Voltage Winding / Yoksek Genlim Sargus: Olglidd
19:90 | 8846 | 203 | 1024 | 20.90 | 21.85 | 2145 21,20 | 21,35 | 76,60 | 7515 | 50,50 | 75,10 | 57,05 | 8525 | @883 4458
2050 | 8855 | 203 | 10,55 | 20,60 | 21,45 | 21,20 | 20,95 | 21,05 | 77,35 | 75,65 | 51,05 | 75,50 | 57.95 | 56,30 66,81 | 4576
Measured Low Voltage Winding / Algak Gerilim Sargis: Olginda
R1 T R2 T2 |Tamort | DTar | DTor
(°C) °C) | (°C) | (K) | (K)
1Uv | 6910
1v-wW| 8930 9050 | 926 | 215 | 714 | 232
1W-U| 6930 i N
2U-N | 0,46 m0
2V-N | 0.46 mQ 058m0 | 818 | 2105 | 831 | 150
2W-N| 046 mQ
tam :mmmmmmmmnwwmmammmwm
tom :Mmumtopﬂqudunmlmksimumoayaasmkwf
Ato :llaxﬁnumbpﬂqudwnponwnrbum:imwnastyaaswwdumw
Sg___: External cooling medium entry (top) / Sodutucuya girs sicakingr (Gs!)
S¢___: External cooling medium exit (bottom) / Sogutucudan gikrs sicaking: (alt) S TeN
tao - Average oil temperature / Orfalama yag sicakiigy (- )
Atao  : Average oil temperature rise / Ortalama yag sicakiik artig: O ® | o
DTar : Average winding temperature rise according to ambient s Gevreye gore ortalama sanm sicakiik art % /2
DTor _: Average winding temperature rise according to oil / Yaga gére ortalama sanm sicaklik artig: \’M/

mbmmmummmmuwmmmamm.rmmmm
and seal are not valid.
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4.1.8.2. Determination of the Winding Resistance at the Closing Moment / Kapama Anindaki Sarg: Direnci Tayini

g | Tmeileme e | 'AG Sarp: Ovenes
(ohm) (mikiohm)

1 0 5,046 0,579
2 30

3 60

4 %0 8.99 0,56
5 120 898 056
5 150 8.97 0,55
7 180 8.9 055
8 210 8.95 054
9 240 8.94 054
10 270 8.94 0.54
1 300 893 053
12 330 893 053
13 360 8.92 053
14 380 8.92 0.53
15 420 8.92 0.53
16 450 891 053
17 480 89 0,52
18 510 8,80 0.52
19 540 888 0,52
20 570 887 0.52
21 600 888 0.52
22 630 8.85 0.52
23 660 8.85 0.52
24 690 8.84 0,52
25 720 8.83 0,52
2 760 8.2 0,52
27 780 8,82 052
2 810 8.81 052
2 840 88 052
30 870 88 051
EY 900 8.79 051
2 930 8.78 051
3 960 8.78 0,51
34 990 8.77 051
3 1020 877 051
3 1050 8,76 051
37 1080 8.75 051
38 1110 8.75 051
) 1140 8.74 051
40 1170 8.74 051
a1 1200 873 051

mmwmummmmmwﬂwmﬂmﬁn of the laboratory. Testing reports without signature
are

Bu rapor, wwmmmmmlmympm. kmmnﬂmsmmw
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4.1.8.3. Test Graphics / Deney Grafikleri

60,00
55,00 —
50,00
45,00
40,00

35,00 /

30,00

25,00 =

20,00 /

15,00 x

10,00 iz

5,00 A

o, sl T e e
0830 0930 1030 11:30 12:30  13:30 14330 1530 1630 17:30 18:30
Temperature-rise Curve of Transformer Top oil / Transformator Ust Yag Isinma Egrisi

0,05 Y=< -15x° + 4,2365E-12x" - 5,0687E-09x® + 2,6473E-06x" - 8,1305E-04x +
\ 9,0455€+00
9- R*=9,9781E-01

8,'! L T L T T L2 T T T T LE T T T Al L)

-30 30 90 150 210 270 330 390 450 510 570 630 690 750 810 870 930 990 1050111011701230
MMCW.O'HVWIM’MIYGSWJSISOQUMEW

y = - = - + + - +

5,7942€E-01
R*=9,6776E-01

\-\
o::j i

t,.'»} K ‘R\}
0,51 —

0,5~
e L] T T L4 T L L T L4 T T L4 T L T T

=30 30 90 150 210 270 330 390 450 510 570 630 690 750 810 870 930 990 10501110
Cooling Curve of LV Winding / AG Sargisi Sojuma Egrisi

mmwmummmmulw:.‘mhmmamw.rmm reports without signature
and are not valid.
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4.1.84. Prefabricated Substation Temperatures / Prefabrik Transformator Merkezi Sicakiiklan

S. Measuring Points Evaluation Criteria
N. Olgtim Noktalarr Degerfendirme Kriterferi
Amblent IEC /TS EN 62271-1:2017 Clause 7.5.4.1 / Madde 7.5.4.1
1 Ortam mmmmmmmm-wnbomm1o'cmuulnocuenau'c
Mymmmmwwmmmmw'cym
Ambient IEC /TS EN 62271-1:2017 Clause 7.5.4.1 | Madde 7.5.4.1
2 Ortam mmbhmdrumnmndmhghh‘holbommnw%bmshalnounemlo‘c
mmywymmenswmvocmmm.mwwW_
Ambient IEC /TS EN 62271-1:2017 Clause 7.5.4.1 / Madde 7541
3 Ortam mmammummwlummw'cmwlmmw'c
Mymmmmrommmmw'cwqm
Ambient IEC /TS EN 62271-1:2017 Clause 7.5.4.1 / Madde 7541
4 Ort ﬂnmbiandrmmdummtssmnbommﬂnmo‘cbu!ﬂu!lnouxcoodw‘c
D&mybonmmuhm&cmwmmbmmw’cwm
5 LV compartment ambient Only for information
AG boYOmy ortamr Sadece bigi amagh
8 TR compartment ambient Only for information
TR bokim0 ortarmy Sadece bigi amagh
160 A fuse knife (S) IEC / TS EN 50847-1:2007 Table 2 / Tablo 2
7 160 A NH sigorta bigagh (S) rmmmam-mmwmmwmwm

r«mmmmw-oamanwmwwmmm

160 A fuse porcelain (S)
160 A NH sigorta porselen (S)

IEC /TS EN 62271-1:2017 Table 14 Clause 7 / Tablo 14 Madde 7
mmmbhmwnmmmmwmmmwmmm

parts.
memmwmmwwm

160 A fuse hoider front (S)
160 A DSYA 0n plaka (S)

IEC /TS EN 80947-1:2007 Table 3/ Tablo 3
rmmmumm-hmumwummmmm-
Non metal
Wmmmmmm-mmmmmmm-m
olmayan

10

160 A fuse holder pull handle (S)
160 A DSYA tutma kolu (S)

IEC / TS EN 60947-1:2007 Table 3 / Tablo 3
Tmmmlmammum-umomm-mm
Wmmmw~mmmm-wumm

1

250 A fuse knife (S)
250 A NH sigorta bigady (S)

IEC /TS EN 80947-1:2007 Table 2 / Tablo 2
rmmmam-ummwnbmmmam
Terminaderin sicaklk yakseime lmitleri - Gamig kaph veya Nikol kapl bakir veya plring

12

250 A fuse porcelain (S)
250 A NH sigorta porselen (S)

IEC /TS EN 62271-1:2017 Table 14 Clause 7 / Tablo 14 Madde 7
mmmummwbymmmmsommwm
parts.

13

280 A fuse holder front (S)
250 A DSYA on plaka (S)

IEC /TS EN 60847-1:2007 Table 3 / Tablo 3 23

mmmamm-mumwum uf
metal

Ulagilabiir bolimierim sicakivk yokseimesi limitier - Dokunulabilen ancak

olmayan

Thbnpomwlmummmnm«mmmmdmwﬁmmmmmm

and seal are not valid,

Bu rapor, uwmmmmamnmmpmn Iammvomaha-;azmpaww
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S Measuring Points Evaluation Criteria
N. 019017! Noktalan D_oﬁﬂendirrm Kritereri

14

250 A fuse holder pull handle (S)
250 A DSYA tutma kolu (S)

IEC /TS EN 60947-1:2007 Table 3 / Tabio 3
Tmmmmdmmm-mwmm-wm
Wmmmmum-wmm-mm

400 A fuse knife (S)
400 A NH sigorta bigag (S)

IEC / TS EN 60947-1:2007 Table 2 / Tabio 2
rmmlmam-smum«mwmcomorm
Tmmmw-mmwwwkmbbwwyam

16

400 A fuse porcelain (S)
400 A NH sigorta porselen (S)

IEC /TS EN 62271-1:2017 Table 14 Clause 7/ Tablo 14 Madde 7
Thobmponwnblnmwybyhuqdmmmwemmmwwmﬂg
parts,

YMWWMMMWWMWMM

17

400 A VFSD front (S)
400 A DSYA on plaka (S)

IECTTS EN 60947-12007 Table 3/ Tabio 3

mmmmummmmmmmmummumm-
metal

Wmmmm~mmmmmm-m

18

400 A VFSD pull handle (S)
400 A DSYA tutma kolu (S)

IEC /TS EN 60947-1:2007 Table 3 / Tablo 3
Tmmllmmmm-wmmm-mm
WMWMMW-WWM-WWMM

19

180 A VFSD input (R)

IEC /TS EN 60947-1:2007 Table 2 / Tabio 2
Tmmndm-smmwmmum«m

400 A DSYA girig (S)

160 A DSYA giis (R) Torminaierin sicakik yOkseime kmitleri - GAmis kapi veya Nikel kapl bakir veya piing

IEC / TS EN 60947-1:2007 Table 2 / Tabio 2
20 :z:xgg'm‘:g’ tmmmummwm-mamaummwmwm
iy Terminalierin sicakiik yukseime fimitleri - Gamas kaph veya Nikel kaph bakar veya piring

IEC / TS EN 80947-1:2007 Table 2 / Tablo 2
21 :2:%""‘0‘)“ Temperature-rise limits of terminals - Silver plated or nickel plated copper or brass
oing Terminallorin sicakdik yOkseime kmitieri - Gamag kaph vey Nikel kagl bakr veya pinng

IEC / TS EN 60847-1.2007 Table 2 / Tabio 2
2| 20 ADETA o i Temperature-rise limits of terminals - Silver piated or nickel plated copper or brass
ony Terminalierin sicakiik yukseime limitleri - Gamag kaph veya Nikel kapir bakir veya piring

IEC /TS EN 60547-1:2007 Table 2 / Tabio 2
2 g:w"""}g’ Temperature-rise limits of terminals - Silver plated or nickel plated copper or brass
guis Terminailerin sicakik yakseime limitieri - Gamag kapir voya Nikel kaph bakir veys piring

IEC / TS EN 60947-1:2007 Table 2 / Tabio 2
24 g:m“‘.‘?“g’ Temperaturo-rise limits of terminals - Silver plated or nickel plated copper of brass
oy Torminalierin sicakitk yikseime Gmitieri - Gumas kapl veya Nikel kapii bakir voya piring

IEC / TS EN 60947-1:2007 Table 2 / Tabio 2
25 | S A NE WPt 1) Temperature-rise limits of terminals - Sitver plated or nickel plated copper or brass
9i1s (R) Terminallerin sicakitk yukselme Amitlert - Gamas kapit veya Nikel kaph bakir veya piring

25| 400 AVESD input ) IEC / TS EN 60947-1:2007 Table 2 / Tabio 2

r-nmm.nmofwmmmmormmooma _
TWMMMWomtmwycMmkwwm /‘L‘,;%
A -

27

400 A VFSD (1)
400 A DSYA girig (T)

@
IEC / TS EN 60847-1:2007 Table 2 / Tabio 2 o ,o =
rwmm«m-smmamm g
Torminatierin sicakiik yOkseime fimitieri - Gamog kaph veya Nikel kaph bakir ve ” &

Tmmowumumﬁmmmmm-mmmmmmamw.'rminonmmnlgmm

Bu rapor,
FRM. 11/ REV03/08.2017

yazil izni olmadan kismen kopyalanip cogaltiiamaz. Imzasiz ve mihirsiz raporar
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S. Measuring Points Evaluation Criteria
N. Olgim Noktalan Degertendirme Kriterferi
= 100AVF80bmeonmcum(3) IEC /TS EN 60847-1:2007 Table 2 / Tabio 2

160 A DSYA bara baglantisi (S)

Tmmlhmdmmls-quMormu&doomorm
TM:MMW»GMMwaWMMmm

250 A VFSD bus connection (S)

IEC /TS EN 80847-1:2007 Table 2 / Tabio 2

rmmmmham-smm«mm«mum
250 A DSYA bara baglents: (S) Torminatlerin sicakiik yUkselme kmiteri - Gimils kaph veya Nikel Kaph bakir veya pinng
IEC /TS EN 60847-1:2007 Table 2 / Tablo 2
AVF connecti
30| 2504 DSYA bare sapmon ™) Temperaturo-rise limits of terminals - Silver plated or nickel plated coppor or brass
mmmmmmn-mw”nmmmmm
IEC /TS EN 61439-1:2011 Table 8 / Tablo 8
Main busbar input (R)
3 Temperature-rise limits - Bares and conductors
Ana bera girg (R) Sicakik artig sinurian - Baralar ve fotkonler
IEC /TS EN 61439-1:2011 Table 8/ Tabio 8
32 rn.hab::b!“{‘s')um Temperature-rise limits - Bares and conductors
o Sucaklik artrg siirian - Baralar ve ietenier
busber IEC /TS EN 61439-1:2011 Table 8 / Tablo 8
3 ::"m”.m'pmm Temperature-rise limits - Bares and conductors
Sicakiik artig sinwran - Baralsr ve Betkenlor
IEC/TS EN 61439-1:2011 Table 8 / Tabio 8
Main busbar (R) :
| Ana baa g cogiant patucu (r) | Temperature-ise imits - Bares and conductors
IEC /TS EN 61439-1:2011 Table 8 / Tablo 8
35 Main busbar (8) Temperature-riso limits - Bares and conductors
AR OO O S ORI} | Sl ey wtar - Baanke v Sk
IEC /TS EN 61439-1:2011 Table 8 / Tabio 8
36 A':'nnb:amcgmhmm Temperature-rise limits - Bares and conductors
oing Sicakhk artrg sinirian - Baralar ve letkenier
Power outiet IEC / TS EN 62271-1:2017 Table 14 Clause 9/ Tablo 14 Madde 9
37 | Pz kapogr PO, Surfaces of manual control components to be touched in normal operation - Non metal
mmwmwmmmw-mm
bution IEC /TS EN 62271-1:2017 Table 14 Clause 9/ Tabio 14 Madde 9
38 m smawmmmwummmmm-mm
mummwwmmmwkmmmmym-mwwuym
IEC / TS EN 62271-1:2017 Table 14 Clause 9/ Tabl 14 Madds 9
39 mm &mamwmwumhmm-mm
mmmmwmmmmmmmw-wm
IEC/TS EN 62271-1:2017 Table 14 Clause 8/ Tablo 14 Madde 9 UES
40 gvsmwxw'm smamlmm»umlnmm- C &
i Normal kullanimda manuel kontrol bilegenierine dokunulmasr geroken ydzeyler - Melo)
)
o
IEC / TS EN 62271-1:2017 Table 14 Clause 9 / Tablo 14 Madde & o\ FNEL
41 gmnm Surfaces of manual control components to be touched in normal on - Uncoated

mbnponwlmumwmmnmnaummmmmdmw.fmmmum

and seal are not valid,
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Measuring Points Evaluation Criteria
Olglim Noktalan Dederendirme Kritertori
IEC /TS EN 62271-1:2017 Table 14 Clause 9/ Tablo 14 Madde §
42 :\émdm”m Summdmwowammooummmmm-mmm
ap kutpu wmmwmmmmwnm-wwu
/TS EN 82271-1:2017 Table 14 Clause 9/ Tabio 14 Madde 0
a LV cubicle surface mmuhmmmmmmwummhmm-
Pano govde Normal kullanimda manuel kontrol bilegenlerine dokunuimast geroken ancak sirokil tufuimayan
CT surface (R) IEC / TS EN 62271-1:2017 Table 14 Clause 7/ Tablo 14 Madde 7
44 AT yazeyi (R) mmammmmhwmmwmdﬂml
emmmmdwmmwmmmmmw
CT surface (S) IEC /TS EN 62271-1:2017 Table 14 Clause 7 / Tablo 14 Madde 7
45 AT yizeyi (S) mwummmmmwmmama
EMMMwwmmmmm
CT surface (T) ECITSEN62271-1:2017TM140M7IT¢010MMT
48 AT yazeyi (T) mMummmthMImdM!
Emmmmuwwmmmmmw
IEC /TS EN 62271-1:2017 Table 14 Clause 9 / Tablo 14 Madde §
47 | TR comparment door surface mo""'""'mm”“W“'“'”'""m'“”"m”“m“"“m"'“"""'
TR ballmd kap: yazeyi Normal kullanimda manuel kontrol bilegenlerine dokunuimas: gereken ancak sirekii tufuimayan
yUzeyler - Kaph Meta/
ECITSENB&H-!:ZM?T&.‘MCMOI?%14Moddo9
= LV comparment door surf mmmuwmmmmmbummmmhm-
AG boloma kapr yuzeyi mwmwmwmmdomummmww»w
yazeyler -~ Kaply Metail

m-nponmmummmmmuwmmmamm.nwmmmw

Bu rapor, m:mmmammmmmmpmmz Mzwmw
FRM.11/REVO3 /06.2017

and seal are not valid. :
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' a HILKAR Elektrik Elektroteknik San. ve Tic. Ltd. Sti. 18 5
Test Laboratory / Deney Laboratuvan 0905
www.hilkar.com
03.2018
Temperature Values for per Hour / Saatii Sicakiik Degereri ;g
S Measuring Points 0
N Olpom Noktaian 3 £
08:30 (09:30 |10:30 |11:30 [12:30 [13:30 |14:30 |15:30 [18:30 |17:30 19:30 [19:50 [20:50
-
Ambient
1 o 15,80 (16,65 17,75 18,50 {18.20 {19,90 |20,50 21,15 (21,65 21.50 21,60|20,90/20,60| 21,85
2 |Amblent 15,90 |16,90/18,00 18,75 | 19
i 00|18,00 18,75 (19,55 20,15 20,90 121,50 [21.95 22,10 21,80 /21.85(21.45| 21.90
3 |Ambient 15,85 (16,70 |17.80 18,65 19,35 120,00 /20,70| 21,35 121,80 |21.90 21,50(21.45[21.20| 2185
m 0 " 0 " " 0 » bl
™ 3:2.,"" 15,10 |16,70 18,10 {18.95 19,55 20,10 20,80 |21,40 | 21,85 |21.90 21,3521,20|20,95 | 21,85
LV compartment amblent
B e o 16,10 |18,9522.25 (23,95 |25,20 | 28,40 |28,05 | 28,95 | 29,60 |30.25 30.50/28,80 30,05 | 30.50
TR compartment amblent
8 | TR s 16,85 23,60(29,70 |33,75 | 36.30 38,40 | 41,10 | 42,55 | 43,85 [44.95 46,10 (42,50 |44.75 | 4595
160 A fuse knife (S)
7 | 160 A NDY sipots omseci (5) 16,65 71,10 82,70 [85.05 87,15 88,65 | 89,10 89,55 | 89,85 [89,75 29,80 /89,85 |89.90 | 68,04
160 A fuse porcelain (S)
8 | 160 A NM sigorta porselen () | 1655 170,80 (82,40 84,60 /86,70 | 88,25 | 88,65 89,65 |91,15 | 91,75 90,75 90,45 |91.15| 70.79
160 A fuse holder front (S)
® | 160 A DSYA on piska (S Faz) | 1590 |29.00 (34,25 35,60 36,80 38,05 | 35,05 40,10 | 40,95 | 41,55 41,35 41,15 41,35 | 19,84
160 A fuse holder pull handie (S)
10| 160 A DSYA tuims ook 15 18,35 23,85 |27.45|28.70 [29,70 30,60 31,65 32,50 [33.25 | 33,85 33,85 33,50 |33.90/ 12,00
250 A fuse knife (S)
11| 260 4 Koy sigorts oeredy () 16,65 70,00 |87.25 |88.00|88.70 | 89,45 | 89,55 | 25.75 89,85 | 90,05 90,20(90.20 (00,25 | 6830
250 A fuse porcelain (S) 77
12| 250 A NH sigorta porselen () | 1690 |73.95(85,50 90,80 93,00 {94,70 95,10 | 96,60 | 98,05 | 08,65 96.95 (96,80 98,60 | 77,50
250 A fuse holder front (S)
13| 250 A DSYA 00 ploks (8) 16,30 /36,05 45,95 48,95 50,35 | 51,85 | 52,95 53,80 | 54,75 | 55,35 55,5555,10 55,60 | 34,24
250 A fuse hoider pull handle
14 (8) 16,45 21,70 25,75 27,30 28,40 | 29,40 | 30,85 | 31,40 |32,1032.75 32,80/32.10 32,35 | 11,19
250 A DSYA tutma kol (S)
400 A fuse knife (S)
15| 400 A Ne1 st bereg (S) 16,85 67,35 83,45 86,40 87,95 (87,65 |88.25 |89,15 | 80.50{90.10 90.50 (90,50 |50,60 | 88,54
1l rd
N 4
400 A fuse porcelain (S)
18 | 400 A NH sigota porselen (5) | 16:65 |67.90[87.55 /91,85 |04,55 96,60 96,85 |97,85 99,30 99,40 99,4539, ‘}?’-"
>
=) /] E BIGS
S 3 °/
7 A
£) &
*301 Au®

msmmnmmmoﬂmmmummmmmamm.rnunqnmm-m
and seal are not
yaziv izni olmadan kismen kopyalanip gogalilamaz. Imzasiz ve mahGrsaz raporiar
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o AB-0665.T
’ a HILKAR Elektrik Elektroteknik San. ve Tic. Ltd. Sti. 1803037
hilkar.com Test Laboratory / Deney Laboratuvar
WWW, . 03.2018
TmnVMfovp«HomlSu&mm gé
s. Measuring Points cC
N. Olpom Noktaian 3 £
08:30 |09:30 [10:30 [11:30 [12:30 |13:30 |14:30 [15:30 [16:30 |17:30 19:30 [19:50 [20:50
-
7 3:03,,"”‘:,"&’(3, 16.25 (35.45 (45,10 47.40 45,10 (50,35 50,35 |51,85 |52,05 53,40 88,48 53,05 53,15 | 52,85 | 31.39
400 A VFSD pull handie (S)
U b pirt bipienyl 16,10 20,75|25.20 26,80 [27,95 | 28,85 | 20,75 30,85 [ 31,65 32,10 32,30 (31,65 31,85 | 10,19
0] A DSTA o oY 16,30 42,75 47,20 148,70 50,00 (51,10 (51,65 | 52,55 | 53,65 | 54.25 84,70 53,85 (53,80 | 54,20 | 32,94
160 A VFSD input (S)
2| oA TeTA G 16,45 |43,60 148,20 49,50 51,00 52,05 | 52,80 /53,70 54,75 | 55,30 54,90 54,70 55,05 | 33,04
160 A VFSD input (T)
i brodrpieomll 16,35 46,60 |51.80 (52,95 | 54.40 | 55,50 56,05 (57,00 57,95 | 58,70 (60,08 58,25 | 58.15 58,15 | 37.20
250 A VFSD input (R)
2| A TR 16,35 |44.55 (50,30 51,75 |52.90 53,95 | 54,55 | 55,25 | 56,15 | 56,70 56,35 (56,15 56,75 | 35,44
280 A VFSD input (S)
23 | A DSYA g 1 16,35 145,60 50,80 52,70 53,90 | 54,80 | 55,45 | 56,45 | 57.35 | 57,75 18810815700 | 56,80 | 57.75 | 36.20
250 A VFSD input (T)
24 | 2004 oTA e 18,35 |44.40 (51,80 53,15 54,60 [ 55,80 | 56,10 56,80 | 57,80 | s8.25 58,45 /56,20 (58,15 | 37,14
400 A VFSD input (R)
28 | S0 A DoV e 16,00 (44,65 /52,70 | 54,65 56,10 57,30 57,45 | 58,25 | 50,35 | 59,90 59,55 (59,25 (59,95 | 38,60
400 A VFSD Input ()
28 | 00 A DSTA o o 16,40 |45,65|53,65|55.40|56,80 58,05 58,50 | 59,30 | 60,40 /60,95 |B1.801 60,65 |60.45 |80.95 | 36,74
400 A VFSD input (T)
27| oA Do 16.45 |50,10 59,45 |61,45 83,00 | 64,10 64,30 |65.15 |88,20 | 86.00 66,85(66.70 66,70 | 45,60
160 A VFSD bus connection (S)
28| 160 A DSYA bars bagianns, () | 1685 |46.95 /59,95 63,80 (66,00 |67,90 68,85 69,90 71,35 72,00 72,05|71,6571,80 | 50,94
250 A VFSD bus connection (S)
20| 250 A DSYA bars bagyents: (3) | 1630|4545 |58.20 (61,95 (64,25 (66,05 (67,05 68,20 69,65 | 70.40 70,25 60,65 70,10 | 49.24
400 A VFSD bus connection (S)
%0 | 250 A DSYA bara bagianns, ()| | 16.75 |46.80|59.95 (63,90 66,00 (67,90 | 68,85 | 70,08 | 71,54 72.20 72,00 (71,58 |71.80 | 5099
Main busbar input (R)
31 | e s o 0 16,55 |46,60 (61,05 |66,80| 70,35 | 72,45 72,05 | 73,50 75,10| 75,95 75,85 (75,25 76,30 | 54,99
W R
Main busbar input (S) ‘P e
] gy 16,60 (49,00 62,45 (66,70 69,45 71,70 72,95 | 74.40| 76,00 | 76,95 n.oo} q’?ﬂ%
s>
Main busbar input (T)
3| e bam e 1 1640|4655 58.30 69,35 6,85 6775 69,10/ 7030 7180 72,6 {8881 720572 5 18

al A

ThhnponahnlMbwﬁuﬂﬁmﬂmlnummmmdmw.hmommm
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’ AB-0665-T
/ are HILKAR Elektrik Elektroteknik San. ve Tic. Ltd. §ti. |
Test Laboratory / Deney Laboratuvarn
www.hilkar.com 032018
Temperature Values for per Hour / Saatli Sicakiik Degerfert ig
(*C)
S Measuring Points
N Olpim Noktaian § 3
08:30 [09:30 [10:30 [11:30 [12:30 (13:30 {14:30 [15:30 |18:30 19:50 120:50
-
Main busbar (R)
34 Ana bara girig baglant pabucu (R) 18,30 |43,30 55,90 81,05 (64,25 |67,00 |68.55 7010|7185 7295|72,95] 52,09
Main busbar (S)
35 Ana bara giris badilant pabucy (S) 17,70 148,20 58,50 63,10 |88,05 68,75 70,05 | 71,65 | 73,60 53,74
Main busbar (T)
36 Ana bora girig baglant: pat m 15,50 |40,90 | 52,70 |57,30 | 60,75 |63,25 | 64,85 |65 .25 67,55 47 64
Power outlet cover
37 Priz kapadr 16,30 | 20,85 | 26,95 | 20,95 | 31,70 /33,30 | 34,95 | 35,95 36,90
Emergency button
38 Aci stop butonu 16,30 |20,20|26.00 |28,90 | 30,65 | 32,35 /33,85 [ 34,95 3595
Voltmeter selector switch
39 Vioitmetre Komutaiord 16,20 120,20 | 26,25 | 29,30 | 31,05 32,80 | 34.25 (35,30 36,35
HV compartment door pull
40 | handle 16,60 (17,20 /19,20 | 20,45 | 21,50 | 22.50 | 23,55 (24,25 | 25 10
OG bolima kapr kulpy
TR compartment door pull
41 | handle 17,05 118,05 (21,15 122,80 | 24,15 | 25,40 | 26,60 | 27,60 | 28.45
TR balma kap: kufpy
LV compartment door pull
42 | handle 16,00 18,75 22,50 | 24,00 | 24,80 | 25,80 | 26,75 | 27,35 128,28
AG bOIam0 kepy kulpu
LV cubicle surface
43 Pano govde 16,40 128,70 37,15 |40.05 42,00 | 43,65 (44,70 | 45,95 [47.05
CT surface (R)
44 AT yazeyi (R) 16,55 |36,75 47,40 |51,30 | 53,80 | 55,95 157,40 | 58.75 60,05
CT surface (S)
45 AT yozoyi (S) 16,25 37,15 45,35 148,45 50,80 | 52,80 | 54.45 | 55,55 | 56,80
CT surface (T)
46 AT yiizeyi (T) 16,25 |35,90 45,15 | 48,05 | 50,05 |51.85 | 53,35 | 54,50 | 55,70
TR comparment door surface
47 TR bolima kap: yazeyi 18,25 18,70 | 22,55 | 24,90 | 26 45 | 28,05 | 29,50 | 26,85 | 30,35
LV comparment door surface
48 AG balama kaps yizeyi 16,10 19,45 |23 40| 25,15 45,25 27,50 | 28,75 | 29,45 130,05

mammumummmmmmumummdmw.rmm reports without signature

Bu rapor,
FRM.11/ REV03 /082017

and seal are not valid.
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4 AB-0665.T
H’ Ikar@ HILKAR Elektrik Elektroteknik San. ve Tic. Ltd. Sti. T
Test Laboratory / Deney Laboratuvar
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4.1.84. Remarks, Comments and Statements of Compliance / Agiklamalar, Yorumiar ve Uygunluk Beyanlan

Temperature Rises
S. Measuring Points Limit Results
N Olgim Noktalar s”‘”‘:‘n"’""" (K) Sonuglar
Ambient
LB [ e 21,85 40 \
2. | Seint 2190 40 y
Ambient
3 o 2165 40 v
Ambient :
4 |- 21,85 40 y
LV compartment ambient E
5 | AG boiima ortamn %50 o
TR compartment ambient 3
8 | TR botoma ortam 45,95 o
160 A fuse knifo (S) ,
$ 160 A NH sigorta bigay (S) 68,04 70 v
g | 180 A fuse porcelain (S) 70.79 2 v
160 A NH sigorta porselen (S) . See photo-1 / Bakinz resim-1
o | 180 A fuse holder front (s) f04 J
160 A DSYA 6n plaka (S Faz) ¥
10 | 160 A fuse holder pull hande (S) L
160 A DSYA tutma kol (S) -
250 A fuse knife (S) ;
"1 | 250 A N sigorta bigagi () £8.28 :
12 250 A fuse porcelain (S) 7759 z N
250 A NH sigorta porselen (S) See photo-2 / Bakinez resim-2
250 A fuse holder front (S)
13 | 250 A DSYA 6n piaka (S) .24 v
14 | 250 A fuse holder pull handie (S) fine J
250 A DSYA tutma kolu (S) .
400 A fuse knife (S) N
1| 400 A N sigorta bigagy () e
16 | 400 A fuse porcelain (S) 77.64 R v
400 A NH sigorta porsaien (S) - See photo-3 / Bakanz resin-3
400 A VFSD front (S) .
17| 400 A DSYA 6n plaka (S) 313 40 \
400 A VFSD pull handie (S) '
18 | 400 A DSYA tutme kol (S) Wi v
160 A VFSD input (R) J
19| 160 A DSYA ging (R) 3294 v
160 A VFSD input (S)
20| 160 A DSYA girig (S) 1.4 70
160 A VESD input (T)
21| 160 A DSYA girig (T) 37.28 v
250 A VFSDinput (R) (pA | e
22 | 250 A DSYA giig (R) %44 ST—-Ls)
&
250 A VFSD input (S) o(
23| 250 A DSYA girs (5) A 3 {3 |
250 A VFSD input (T) > g
24 | 250 A DSYA giris (T) 37,14 70 \%, ’>\'/

p e
bRl FieT g

ThlsanmhmmrmmMuemMWMdmw.Tmmmw

Bu rapor,
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and seal are not valid,
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Test Laboratory / Deney Laboratuvar

www.hilkar.com 03.2018
Tom
o T = :
A e = » '~
27 | $00 % oSvaA o i & )
| s as :
20| 3504 DSYA bam sagontis ) o = 3
| B - »
3 A":.“m“'(g“"’ 54,99 108 v
%2 Au:n mlr{gm () 55,00 105
3 "A:'m"(g“‘m 51,59 105 v
34 | e bae gy bagtants paduc () s ==
35 N"‘:'m% Pl 53,74 108 N
8 ::"m% oabinie 73 47,64 105 v
a7 :‘:’"&‘F’““"" 16,24 25 y
38 wwm 15,19 28
% mmm 15,84 25 ¥
smEmE— | . : |
1 | S g ™ e o ’ -
a3t e = . *‘
i = 3 :
a“ f;;:;‘"“(g" 39.79 80 v
< ey = 5 :
[ = :
7 gm@m 974 3% y
- o > AP
v : Passed | Gegti * : Fallod | Gegmedi O:OutdAmuml.'\;rW‘%}
Y

mbnmmmummmmmuw:‘mnummamm.Tmnpomumum
and are not 5
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4 AB-0665-T
l ar® HILKAR Elektrik Elektroteknik San. ve Tic. Ltd. Sti. e
Test Laboratory / Deney Laboratuvan
www.hilkar.com 03.2018
Temperature Rises Limit Results
Sicakhk Artiglan

(K) 0 Somuter
mmmdmmmrmwmrmmmy 58,59 60 o)
Average HV winding temperature rise / Ortalama YG sanm sicakhk artrg 714 65 0o
AWLvmmmdulmamaAGmmmamp 831 65 0

¥ : Passed | Gecti x : Fallod / Gogmodi

O : OQut of Assessment / Degeriendirme Diga

Thermal Class Determination / Sicaklik Sinifinin Belirlenmesi:

Temperature Rises Difference Class
Srcakik Artiglan Fark Sinif
(K) (K)
Maximum top liquid temperature rise / Maksimum st yad sicakivk anigr 54,09 58,59 45 5
Average HV winding temperature rise / Ortalama YG sanm sicakhk artrys 83,0 714 84 10
Average LV winding temperature rise / Ortalama AG sanm sicaklik artigs 56,7 63,1 64 10

Result / Sonug : Thermal class Is determined “10” / Sicakiik sinh “10” olarak belifenmigtir.

» ThbuctwucarﬂodoutwuhtwommOsoumumopMmd method. The transformer was connected
to the high-voltage switchgear and the transformer low-voltage output terminals were short-circuited. The
supply was connected to the input terminals of the high-voltage switchgear. The connection cables between
low voltage distribution panel and transformer were short-circuited at a convenient point close as close to
the transformer terminals. The test current is applied via vertical fuse disconnector switches.

Bu deney tercih edilen yontem olan 2 ayn kaynaktan beslenerek uygulannmigtir. Transformator yaksek gerilim
anahtarlama dazenine badlanmig ve transformatorin algak gerilim ¢ikis badlant uglan kisa devre edilmigtir.
Besleme, ylksek genilim anahtarlama dazeni girig baglant uglanina baglanmigtir. Aigak gerilim dagitim panosunun
transformator ile baglant: kablolan, transformator baglant: uglanna yakin uygun bir noktada kisa devre edilmigtir.

Deney akin, dikey sigortall yak aynicilar dzerinden uygulanmigtir.

» Test was carried out with 2 stages. At the first stage, transformer was loaded with maximum total losses
(load losses and no-load losses) up to the rate of change of top-liquid temperature rise and other all
temperatures (low voltage interconnections, low voltage switchgears, substation enclosure etc.) have
fallen below 1 K/h and have remained there for a period of 3 h. The maximum top-liquid temperature rise

and other all temperature rises were determined.

Deney 2 etaptan olugmaktadir. 1. etapta deney numunesi, bogta ve yikte kayiplarin toplam: kadar bir kayip ile
yOklenmigtir ve tepe sivi sicakiik artiginin ve didder tam sicakiiklann (algak genilim baglantianmn, algak gerilim
anahtarlama dazenlerinin, transformator merkezinin kabini gibi) degigim hizi 1 K/'nin altina dugtaginde ve burada 3

saatlik bir stre boyunca kaldiinda deneyin ik bolamd sona erdinimigtir. 1. etapta maksimum (st

diger tam sicakitk artigian tespit edilmistir.

connected during 1 hour. At the end of 1 hour, the cooling curve of high voltage winding was )
mm,mndmnwmbadodagdnmmmdwmmbrﬂnmmm ,
dudng1hourmdheoolhgmdlm~vohgowhdhgwuobhbndduﬂng20nﬂnum.

<

mmmmummrmmluuummmmmdmw. Testing reports without signature
and seal are not valid,
yazi izni olmadan kismen kopyalanip gogaitlamaz. Imzasiz ve mohorsoz raportar gogersizdir

Bu rapor, .
FRM 11 /REV03/06.2017 Page / Sayfa 28750



S |

’ ® AB-0665-T
H ' a r HILKAR Elektrik Elektroteknik San. ve Tic. Ltd. Sti. FmmT:

: Test Laboratory / Deney Laboratuvar
www.hilkar.com

03.2018

2. etapta, hi¢ ara vermeden deney numunesi anma akimina egit bir akim ile 1 saat boyunca yUklenmigtir. 1 saatin
sonunda yoksek gerilim sargisinin 20 dakika boyunca soguma egrisi ¢ikartimigtir. Daha sonra deney numunesi
anma akimina egit bir akim ile 1 saat boyunca yGklemistir ve baglantilar hiziica sokilerek alcak genilim sargisinin
20 dakika boyunca soguma edrisi gikartimigtir.

» The resistance values at the switching Wmcalculamdwlhemapohﬁonmwmodmhgwmcoolhgm.
Kapama anlanndaki direng degerleri, soguma edrilerinden ekstrapolasyon yontemi ile hesaplanmigtir.

» All tests were carried out at the 1* tap of transformer where the losses are highest.
Tam deneyler kayiplann en yiksek oldugu 1. kademede uygulanmigtr.

» Ambient temperatures were measured with 4 pcs temperature sensors which were submerged inside

temperature oil that are located 1 m away from prefabricated substation and about average height of
current carrying parts.

Ortam sicaklikian, akim tagiyan bolomierin yaklagik ortalama yuksekliginde ve prefabrik transformator
merkezinden 1 m uzakiiga yerestirilen transformator yagi igine daldinlmig 4 adet sicakihik sensérl ile digtimagtar.

» Air flow was measured less than 0,2 m/s during test / Deney sirasinda hava akis hizi 0,2 m/s den dOs0k SicOimOstor.
» Any ol leakage did not occurred from transformer during test.

Deney sirasinda transformatorden herhangi bir yag sizintisi olugmanmgtir.
» The pressure valve on the transformer was not opened during test.

Deney sirasinda transformatdrin Ozerindeki basing valfi agmamistir.

» The porcelains of knife fuses did not cause any damage to surrounding parts.
Bigakii NH sigortalann porselenleri etrafindaki bolumierde herhangi bir hasara sebep olmamugtir.

Photo-1 Photo-2 ' 2/ M\ \%\
| K | - | &
» The Measurement Uncertainty / Olcm Belirsizligi \Z\"TAERr o)

Temperature / Sicakiik: 3,28 % Power / GOg: 2,01 % Resistance / Direng: 2,17 % Cumntl(&l{m. 214’9}“
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