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Deney laboratuvari olarak faaliyet gésteren Eren Elektrik Sanayi Taahhiit ve Ticaret Limited Sirketi Test Laboratuvar,

TURKAK'tan AB-0437-T ile TSE EN ISO/IEC 17025 Nisan 2012 standardmna gore akredite edilmigtir.
Eren Elektrik Sanayi Taahhiit ve Ticaret Limited Sirketi Test Laboratuvart accredited by TURKAK under registration number AB-0457-
T for TSE EN ISO/IEC 17025 Nisan 2012 as test laboratory.

Tiirk Akreditasyon Kurumu (TURKAK) deney raporlarinin tammrhg: konusunda Avrupa Akreditasyon Birligi (EA) ile Cok
Tarafli Anlasma ve Uluslararas) Laboratuvar Akreditasyon Birligi (ILAC) ile karsihkh tanima anlagmas: imzalamistir.
Turkish Accreditation Agency (TURKAK) is a signatory to the European co-operation for Accreditation (EA) Multilateral Agreement
(MLA) and to the International Laboratory Accreditation Cooperation (ILAC) Mutual Recognition Arrangement (MRA) Jor the
recognition of test reports.

Deney ve /veya dl¢iim sonuglari, genisletilmis dl¢iim belirsizlikleri (olmasi halinde) ve deney metotlar: bu sertifikanin
tamamlayici kismi olan takip eden sayfalarda verilmistir.

The test and/or measurement results, the uncertainties (if applicable) with confidence probability and test methods are given on the
Jfollowing pages which are part of this report.
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Tarih Deney Sorumlusu Laboratuvar Test Sorumlusu
Date Person In Charge of Test Head of Testing Laboratory
Ugur BATTAL Sait Emre CABUK
Elektrik-Elektronik Mithendisi Elektrik-Elektronik Mithendisi
13.07.2018 (Electrical-Electronics Engineer) (Electrical- Electr%xcs Engi
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*Not: Bu test raporu 28.06.2018 bask tarihli ayni test raporu numarasi ile tanimh raporun yeni baskisidir ve dnceki baskiy: gecersiz

kilar.

Bu rapor, Laboratuvarimizin yazili izni olmadan kismen kopyalanip ¢ogaltilamaz.

imzasiz ve miihiirsiiz raporlar gecersizdir.

Test sonuglary, sadece testleri yapilan numunelere aittir.

This report shall not be reproduced other than in full except with the permission of the laboratory.
Testing reports without signature and seal are not valid.

Test results just belong to tested item.
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j Dlamiie Tanm : Beton Mahfazalt 1600 kVA Monoblok Prefabrik Transformator Merkezi
Identity of Test Item -
5 Numune Kabul Tarihi

Receipt Date of Test Item

: 11.06.2018

Test Metodu (varsa sapmalar

belirtilecek)
3 Method of Test (if applicable
deviation from test method)

‘Cievré Sartlar: (gerekliyse)
Environmental Conditions(if
necessary)

Test Sdﬁﬂélarl

: TS EN 62271-202, TS EN 61439-1, TS EN 60076-2

. Deneyler hava hizinin 0,5 m/s'yi asmayan kapal ortamda gergeklestirilmistir. Olgiim

" dijital anemometre vasitasiyla yapilmigtir.

: TEDAS-MYD/2000-036.C sartnamesine uygundur.

2 Test Results )
OLCUM
py DENEY SONUC | BELIRSIZLiGi(%)
TEST RESULT UNCERTAINTY OF
MEASUREMENT (%)
1 Prefabrik Transformator Merkezi Sicaklik Artis Deneyi OLUMLU 413
Prefabricated Transformer Substation Temperature Rise Test APPROVED ’

Beyan edilen genisletilmis 6lgiim belirsizligi, standart belirsizligin k=2 olarak alinan genisletme katsayis: ile ¢carpimi sonucunda bulunan

degerdir ve % 95 oraninda giivenilirlik 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 %.
"*" jsaretli deneyler akreditasyon kapsami dahilinde degildir.

Tests with "*" mark is not wihtin acreditation sertificate.

Aciklamalar / Comments :

gecersiz kilar.
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l;=Toplam kayiplara esdeger akim
l,=Transformatériin beyan gucundeki nominal akimi

SEKIiL-1 PREFABRIK TRANSFORMATOR MERKEZi SICAKLIK ARTISI DENEYi BAGLANTI
SEMASI

DENEY METODU

Bu deneyin ilk asamasinda transformatorin sicaklik artis deneyi TS EN 60076-2 standardina uygun olarak
yapiimis olup transformatérun sicaklik artigi elde edilmigtir. Prefabrik transformatér merkezi sicaklik artis:
deneyi sirasinda TS EN 62271-202 standardinda belirtilen tercih edilen yontem uygulanmigtir. Bunun igin iki
ayri akim kaynag@i kullaniimistir. Transformatér Sekil 1'e gére YG hucre baglantisi yapilip, sekonderi uygun bir
bara ile kisa devre edilmistir. AG pano girigleri kablo yardimiyla transformatére yakin olacak sekilde kisa
devre edilmistir. YG hiicre girigine YG test tnitesinin kablolari baglanmigtir. AG pano DSYA ¢gikiglarina TS EN
61439-1 standardinda belirtlilen akimlari saglamak Gzere uygun uzunluk ve kesitteki kablolar baglanip
kablolarin diger uglari 3 fazli ayarlanabilir akim kaynagina baglanmistir. Toplamda 25 adet sicaklik 6lgim
sensoéri trafo béimesine, AG pano béimesine ve dig ortama yerlestirilmistir. YG hiicre girigine transformatérin
toplam kayiplarina (yiikteki ve bostaki kayiplar) ulagincaya kadar gerilim uygulanmigtir. Eg zamanli olarak AG
pano DSYA gikislarina transformatér beyan gtictine karsilik gelen nominal akim uygulanmistir. Ust nokta yag
sicakligindaki degisim hizi saat bagi 1K'ya dustuginde ve 3 saatlik bir sure ile o degerde sabit kaldiginda YG
beslemesi nominal akima digtrilmustir.1 saat nominal akim uygulandiktan sonra deney sonlandirilip 20
dakikalik direng élguimlerine gegilmisgtir.

CiHAZ LIiSTESI

DC sargi direngleri: Megger MTO330

Yukte Kayip, Bosta Kayip ve Sicaklik Artisi: Hipotronics, seri no:126819
Dijital Sicaklik Kayit edici: Hioki

50 Hz. Ayarlanabilir Akim Kaynagi: EREN

et
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Prefabrik Transformator Merkezi Sicakhik Artis Testi

TRANSFORMER Prefabricated Transformer Substation Temperature Rise Test AB-0457-T
D-1806009.R1
Sayfa: 5/28 o.15
TARIH 10.06.2018 EREN TRAFO NO: 181021-2
MARKA EREN U pri (V) | 1 pri(A) U sek. (V) I sek. (A)
E SERI NO 181021-2 1.Kd.| 28500 | 32,413 400 / 231 2309,40
E GUCU (kVA)  [1600 2.Kd.[ 30000
G BAG. GRB. Dyn 11 3.Kd.| 31500
ﬂ SOG. TURU ONAN 4.Kd.| 33000
2 [Yag Mikt.(kg) [1063 5.Kd.| 34500
2 Yag Markasi NYNAS 6.Kd.| 36000
é Toplam Ag.(kg) |5013 7. Kd.
= |Tip Ozellikleri |HERMETIK
imalat Tarihi 2018
BOSTAKI KAYIPLAR TESTI DC SARGI DIRENCLERI ( Q)
TS EN 60076-1:2012 TS EN 60076-1:2012
U A-B (V) 402,5 IA (A) 2,649 KADEME NO : | 1
UB-C(V) 399.3 IB (A) 2,220 A-B B-C C-A
U C-A (V) 398.4 IC (A) 3.398 3,319 3,322 3,335
Kay1p (W) 1367 %lo 0,119 a-b b-c c-a
0.,000513 0,000513 0,000522
OLGCUM SICAKLIGI: 250 %€
YUK KAYIPLARI TESTI TS EN 60076-1:2012
Hipotronics TTS 155 (DW 49-663) TEST SICAKLIGI: l25 °Cl
UA-B(V) 179260 |IA(A) 32,365 |GUC (W) [ 12070 |%Uk 6.293 75 °C
UB-C (V)| 1781.60 [IB(A) 32,801 Kayip (W) 13493
UC-A (V) 1806,50 |IC (A) 32,053 %Uk 6,305

/-
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TRANSFORMER . TEST LA"BORATU.VARI .
Prefabrik Transformator Merkezi Sicakhik Artis Testi AB-0457-T
Prefabricated Transformer Substation Temperature Rise Test
D-1806009.R1
Sayfa: 6/28 06.18
TRANSFORMATOR SICAKLIK ARTISI TEST DATALARI

sure | saat | YAGCEP | RADYATOR | RADYATOR | ORTAM1 | ORTAM2 | ORTAM3 | ORTAM 4 ORTAM | GEKILEN | GEKILEN
°C) UST (°C) ALT(°C) (°c) (°c) (°C) (°Cc) ORTALAMA |GUG (kW)| AKIM(A)

o | 1600 | 24,69 26,96 27,07 27,01 | 2570 | 2838 | 29,04 275 | 14,86 | 3592
30 16:30 | 42,03 37,98 28,76 26,75 25,44 28,12 28,78 273 14,86 | 35,63
60 17:.00 | 47,65 43,77 32,30 26,85 25,54 28,22 28,88 27,4 14,86 | 35,48
90 17:30 | 52,98 49,22 35,94 27,17 25,86 28,54 29,20 20,7 14,86 | 35,48
120 | 18:00 | 58,16 54,16 39,20 27,54 26,23 28,91 29,57 28,1 14,86 | 35,18
150 | 18:30 | 62,63 58,81 42,88 27,95 26,64 29,32 29,98 28,5 14,86 | 34,97
180 | 19:00 | 65,74 62,67 45,85 28,25 26,94 29,62 30,28 28,8 14,86 | 34,74
210 | 19:30 | 68,16 65,18 47,83 28,34 27,03 29,71 30,37 28,9 14,86 | 34,63
240 | 20:00 | 70,06 67,15 49,40 28,29 26,98 29,66 30,32 28,8 14,86 | 34,21
270 | 20:30 | 71,71 68,85 50,85 28,25 26,94 29,62 30,28 28,8 14,86 | 34,05
300 | 21:00 | 72,78 69,67 51,02 28,34 27,03 29,71 30,37 28,9 14,86 | 33,91
330 | 21:30 | 73,64 70,24 50,43 28,29 26,98 29,66 30,32 28,8 14,86 | 33,88
360 | 22:.00 | 73,66 70,72 51,93 28,30 26,99 29,67 30,33 28,8 14,86 | 33,55
390 | 22:30 | 74,03 71,59 52,37 28,30 26,99 29,67 30,33 28,8 14,86 | 33,36
420 | 23:00 | 74,35 71,81 52,90 28,33 27,02 29,67 30,34 28,8 14,86 | 33,04
450 | 23:30 | 74,71 71,99 53,59 28,36 27,05 29,68 30,34 28,9 14,86 | 32,89
480 | o0:00 | 74,93 72,26 53,70 28,36 27,05 29,68 30,34 28,9 14,86 | 32,78
510 | 00:30 | 75,14 72,61 53,91 28,37 27,06 29,70 30,35 28,9 14,86 | 32,58
540 | o100 | 75,23 72,80 54,02 28,37 27,06 29,70 30,36 28,9 14,86 | 32,49
570 | 01:30 | 75,28 72,84 54,07 28,38 27,08 29,71 30,36 28,9 14,86 | 32,36

NOMINAL AKIMA GEGILDi

575 | 01:35 | 75,28 72,84 54,07 28,37 27,08 29,70 30,35 28,9 13,49 | 30,87
580 | 01:40 | 75,24 72,84 54,05 28,34 27,05 29,67 30,34 28,9 13,49 | 30,87
585 | 01:45 | 75,23 72,81 54,02 28,34 27,03 29,65 30,32 28,8 13,49 | 30,87
590 | 01:50 | 75,21 72,80 53,99 28,32 27,03 29,65 30,31 28,8 13,49 | 30,87
595 | 01:55 | 75,21 72,76 53,97 28,29 27,03 29,64 30,30 28,8 13,49 | 30,87
600 | 02:00 [ 75,20 72,73 53,97 28,28 27,02 29,63 30,29 28,8 13,49 | 30,87
605 | 02:05 | 75,19 72,72 53,96 28,28 26,99 29,60 30,27 28,8 13,49 | 30,87
610 | 02:10 [ 75,18 72,69 53,93 28,27 26,98 29,59 30,27 28,8 13,49 | 30,87
615 | 02115 | 75,16 72,69 53,92 28,27 26,95 29,56 30,25 28,8 13,49 | 30,87
620 | 02:20 [ 75,13 72,65 53,89 28,27 26,92 29,53 30,22 28,7 13,49 | 30,87
625 | 02:25 | 75,13 72,64 53,88 28,25 26,92 29,52 30,21 28,7 13,49 | 30,87
630 | 02:30 [ 75,09 72,60 53,86 28,22 26,91 29,50 30,19 28,7 13,49 | 30,87

%3
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_ Testi
TRANSFHRMER Prefabricated Transformer Substation Temperature Rise
Test
Sayfa: 7/28

AB-0457-T

D-1806009.R1

06.18

1 Saat nominal akimdan hemen sonra YG ve AG direng dlcimine gegildi.

TRANSFORMATOR DIRENG OLCUMLERI

AG Sargi Direngleri YG Sargi Direngleri
Siire (sn) Direng (nQ) Siire (sn) Direng (Q)

1. Olgiim 60 621,5 60 4,081
2. Olciim 90 619,2 90 4,065
3. Olgiim 120 616,9 120 4,051
4. Olgiim 150 614,8 150 4,038
5. Olgim 180 612,9 180 4,025
6. Olgiim 210 610,0 210 4,014
7. Olgim 240 609,2 240 4,004
8. Olciim 270 607,6 270 3,994
9. Olgim 300 605,0 300 3,985
10. Olgiim 330 604,5 330 3,976
11. Olgiim 360 603,1 360 3,967
12. Olgiim 390 601,8 390 3,959
13. Olgiim 420 600,7 420 3,951
14. Olgiim 450 598,7 450 3,944
15. Olgiim 480 598,8 480 3,937
16. Olciim 510 597,0 510 3,931
17. Olgim 540 597,3 540 3,926
18. Olgiim 570 596,7 570 3,921
19. Olgim 600 596,1 600 3,917
20. Olgim 630 595,5 630 3,913
21. Olgum 660 595,0 660 3,910
22. Olgim 690 594,6 690 3,907
23. Olgim 720 594,2 720 3,904
24. Olgum 750 593,9 750 3,902
25. Olgiim 780 593,6 780 3,900
26. Olcum 810 593,4 810 3,898
27. Olgim 840 592,1 840 3,896
28. Olguim 870 592,9 870 3,894
29. Olgiim 900 5927 900 3,893
30. Olguim 930 5926 930 3,892
31. Olgum 960 592,5 960 3,891
32. Olguim 990 5924 990 3,890
33. Olgiim 1020 591,3 1020 3,889
34. Olgim 1050 591,2 1050 3,888
35. Olgiim 1080 5922 1080 3,887
36. Olgiim 1110 5922 1110 3,886
37. Olgiim 1140 5922 1140 3,885
38. Olguim 1170 592 2 1170 3,885
39. Olgum 1200 5922 1200 3,885

m&,
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Sayfa: 8/28 06.18
TRANSFORMATOR ISI ARTIS TESTi SONUGLARI
YG | AG
Nominal akimdan sonra en Ust nokta yag cebinden él¢ilen yag sicakligi (°C) Tynom 75,09
En Ust nokta yagd cebinden o6lcllen maksimum sicaklik (°C) Tymax 75,28
Nominal akimdan sonra ortalama ¢evre sicaklhgi (°C) Tortnom 28,7
Yagin maksimum sicakhgi anindaki ortalama gevre sicakligi (°C) Tortmax 28,9
Rejim sonunda; Sogutma grubuna giristeki (Ust) yag sicakligi (°C) Trum(ust) 72,84
Rejim sonunda; Sogutma grubundan ¢ikistaki (alt) yag sicaklidi (°C) Tram(alt) 54,07
Rejim sonunda; Sogutma grubundaki isi degisimi = (Trim-Tram)/2 (°C) ATrm 9,4
Nominal akimdan sonra; Sogutma grubuna girigteki (Ust) yagd sicakhgi (°C) Trun 72,60
Nominal akimdan sonra; Sogutma grubundan ¢ikistaki (alt) yag sicakligi (°C) Tran 53,86
Nominal akim sonunda, Sogutma grubundaki isi degisimi = (Trun-Tran)/2 (°C) ATrm 9,4
Tymax - Tynom (°C) ABo 46,4
Soguk direngler ( Q) R Olgim
Test bitimindeki direngler ( Q ). ( Olgllen direnglerin ekstrapolasyonu yéntemi ile ) Ro  ekstrapolasyon
Test bitimindeki sargi sicakliklari (°C). ( Direnglerin sicaklida gére icrasi ydontemi ile) Tgr  direng icrasi
Doyum anindaki sargi sicakliklari (°C) Tep Tr+ A6
EN YUKSEK BOBIN SICAKLIKLARI:
OLCUM VE HESAPLAMALAR YGBS:!\CI?GI ALUMINYUM AGbS_A(\:RGI ALUMINYUM

DC Soguk direngler (R = ohm) 3,322 Q 259 0,000513 |Q| 25°C
Test bitimindeki direngler (Ro = ohm) 4,113 Q 0,00062824 | Q
Test bitimindeki sicakliklar ( TrR =°C) 84,53 °C 81,160 |°C
A8 (°C) 0,19 %© 0,19 €
Doyum anindaki muhtemel sicakliklar (Tro = °C) 84,72 i o 81,35 |°C
Test bitimindeki ortalama sicakliklar (Tr = °C) 84,72 % 81,35 |°C
EN YUKSEK YAG SICAKLIKLARI:

Yagin en ust noktasindan élciilen maksimum yag cep sicakhigi ( Tymax = °C) 7528 |°C

Maximum yag 1sinmasi ( Tymax = °C) 46,40 |°C

Ortalama yag sicakhigi ( Tymax="°C) 65,90 |°C

Ortalama yag 1sinmasi ( Tymax = °C) 37,01 [|°C

MAKSIMUM SICAKLIK ARTISLARI:

Garanti edilen

Olgulen sicaklik artislari
| Yag maksimum sicaklik artigi 46,40 |K 60|K
YG sargisi maksimum sicaklik artig! 55,82 |K 65|K
AG sargisi maksimum sicaklik artisi 52,45 |K 65(K

o
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TEST LABORATUVARI
Prefabrik Transformator Merkezi Sicaklik Artis Testi ARJGHE
Prefabricated Transformer Substation Temperature Rise Test D-1806009.R 1
06.18

TRANSFORMATOR SICAKLIK ARTISI TEST DATALARI
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EREN ELEKTRIK SAN.TAAH. VE TiC. LTD. STI.

TEST LABORATUVARI

Prefabrik Transformator Merkezi Sicakhik Artis Testi AB-0457-T
TRaNIFLRMER Prefabricated Transformer Substation Temperature Rise Test e
PD-1806009.R]
Sayfa: 10/28 06.18
PREFABRiIK TRANSFORMATOR MERKEZi SICAKLIK ARTISI TEST DATALARI
sure| saar | YASCEP| RADYATOR | RADYATOR | IG ORTAM [ HAVALANDIRMA | KAPAK | DI$ ORTAM | GEKILEN | CEKILEN
(°C) UST (°C) ALT(°C) (°C) 0 (°C) ORTALAMA | GUG (kW) | AKIM(A)
0 08:30 | 24,32 26,40 27,31 24,69 24,65 24,86 23,6 14,86 36,95
30 | 09:00 | 32,99 33,86 31,76 26,89 30,45 28,21 23,8 14,86 36,66
60 | 09:30 | 37,58 40,34 34,66 31,83 35,40 29,40 23,8 14,86 36,51
90 | 10:00 | 48,48 45,05 38,04 35,34 39,27 29,83 24,3 14,86 36,51
120 | 10:30 | 56,13 48,87 40,86 37,91 41,63 30,30 24,4 14,86 36,21
150 | 11:00 | 61,60 51,89 43,21 40,12 42,79 30,85 24,4 14,86 36,00
180 | 11:30 | 66,09 54,76 45,00 41,78 44,32 31,39 24,5 14,86 35,77
210 | 12:00 | 69,91 57,24 46,81 44,17 44,67 32,13 24,5 14,86 35,66
240 | 12:30 | 73,35 59,44 48,40 45,84 45,58 32,78 25,0 14,86 35,24
270 | 13:00 | 76,45 61,39 49,71 47,63 46,45 33,29 25,3 14,86 35,08
300 | 13:30 | 76,98 63,01 50,99 48,34 47,13 33,98 25,6 14,86 34,94
330 | 14:.00 | 77,84 63,97 51,92 49,19 48,06 34,91 25,9 14,86 34,91
360 | 14:30 | 78,21 64,64 52,74 49,94 48,88 35,27 25,9 14,86 34,58
390 | 15:00 | 78,76 64,94 53,45 50,58 49,60 35,83 26,1 14,86 34,39
420 | 15:30 | 79,03 65,52 54,08 51,10 50,25 36,09 26,1 14,86 34,07
450 | 16:00 | 79,69 65,63 54,60 51,56 50,74 36,56 26,1 14,86 33,92
480 | 16:30 | 80,08 65,97 54,93 51,95 51,17 36,90 26,1 14,86 33,81
510 | 17:00 | 80,62 66,20 55,17 52,23 51,49 37,14 26,2 14,86 33,61
540 | 17:30 | 80,94 66,20 55,17 52,23 51,49 37,14 26,2 14,86 33,52
570 | 18:00 | 81,25 66,20 55,17 52,23 51,49 37,14 26,2 14,86 33,39
NOMINAL AKIMA GEGILDI
575 | 17:.05 | 81,25 66,20 55,17 53,22 51,48 37,14 26,2 13,49 31,43
580 | 17:10 | 81,21 66,17 55,13 53,19 51,45 37,14 26,2 13,49 31,43
585 | 17:15 | 81,19 66,17 55,09 53,19 51,45 37,12 26,2 13,49 31,43
590 | 17:20 | 81,15 66,14 55,09 53,19 51,44 37,09 26,2 13,49 31,43
595 | 17:25 | 81,13 66,14 55,09 53,19 51,43 37,09 26,2 13,49 31,43
600 | 17:30 | 81,11 66,14 55,09 53,16 51,43 37,09 26,1 13,49 31,43
605 | 17:35 | 81,09 66,14 55,06 53,13 51,40 37,07 26,1 13,49 31,43
610 | 17:40 | 81,05 66,10 55,02 53,12 51,39 37,05 26,1 13,49 31,43
615 | 17:45 | 81,05 66,09 54,99 53,12 51,37 37,02 26,1 13,49 31,43
620 | 17:50 | 81,03 66,05 54,95 53,11 51,34 37,00 26,1 13,49 31,43
625 | 17:55 | 81,02 66,02 54,91 53,09 51,34 37,00 26,1 13,49 31,43
630 | 18:00 | 81,01 65,99 54,89 53,07 51,32 36,99 26,1 13,49 31,43
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Prefabrik Transformator Merkezi Sicakhk Artis

E R E N EREN ELEKTRIK SAN. VE TiC. LTD. STI.
Test Laboratuvar:
(),

TRANSFORMER Lestl
Prefabricated Transformer Substation Temperature Rise
Test
Sayfa: 11/28

AB-0457-T

D-1806009.R1

06.18

1 Saat nominal akimdan hemen sonra YG ve AG direng 6lgimune gegcildi.

PREFABRIK TRANSFORMATOR MERKEZI iCi TRANSFORMATOR DIRENG OLCUMLERI

AG Sargi Direncleri YG Sargi Direngleri
Siire (sn) Direng (u2) Siire (sn) Direng (Q)
1. Olgtim 60 637,1 60 4,185
2. Olgiim 90 634,3 90 4,169
3. Olgiim 120 631,9 120 4,154
4. Olgiim 150 629,8 150 4,141
5. Olcim 180 627,8 180 4,130
6. Olgiim 210 626,0 210 4,119
7. Olgum 240 624,3 240 4,109
8. Olciim 270 622,7 270 4,100
9. Oleiim 300 621,2 300 4,092
10. Olgiim 330 619,9 330 4,085
11. Olgiim 360 618,7 360 4,078
12. Olgim 390 617,6 390 4,072
13. Olgim 420 616,5 420 4,066
14. Olcim 450 615,4 450 4,061
15. Olgiim 480 613,4 480 4,056
16. Olciim 510 612,5 510 4,051
17. Olgiim 540 612,6 540 4,046
18. Olgiim 570 611,8 570 4,041
19. Olgum 600 611,1 600 4,037
20. Olgim 630 611,4 630 4,033
21. Olgum 660 609,8 660 4,029
22. Olgim 690 609,3 690 4,025
23. Olgiim 720 608,8 720 4,021
24. Olgum 750 608,4 750 4,018
25. Olcim 780 607,8 780 4,015
26. Olcim 810 607,7 810 4,012
27. Olgim 840 607,5 840 4,009
28. Olguim 870 607,3 870 4,007
29. Olgum 900 607,1 900 4,005
30. Olgiim 930 607,0 930 4,003
31. Olgum 960 606,9 960 4,001
32. Olgiim 990 606,8 990 3,999
33. Olgum 1020 606,5 1020 3,997
34. Olgim 1050 606,6 1050 3,995
35. Olgim 1080 606,5 1080 3,994
36. Olgim 1110 606,4 1110 3,993
37. Olgim 1140 605,4 1140 3,991
38. Olgiim 1170 606,3 1170 3,990
39. Olgiim 1200 606,3 1200 3,989




EREN ELEKTRIK SAN. TAAH.VE TiC. LTD. STi.
TEST LABORATUVARI

- Prefabrik Transformator Merkezi Sicaklik Artis Testi

TRANSFORMER Prefabricated Transformer Substation Temperature Rise

AB-0457-T

Test D-1806009.R ¥
Sayfa: 12/28 06.18
PREFABRIK TRANSFORMATOR MERKEZI ISI ARTIS TESTi SONUGLARI
; YG | AG
Nominal akimdan sonra en st nokta yag cebinden dlctlen yag sicakhigi (°C) Tynom 81,01
En st nokta yag cebinden 6élgiilen maksimum sicaklik (°C) Tymax 81,25
Nominal akimdan sonra ortalama g¢evre sicakligi (°C) Tortnom 26,1
Yagin maksimum sicakhgi anindaki ortalama gevre sicakligi (°C) Tortmax 26,2
Rejim sonunda; Sogutma grubuna giristeki (Ust) yag sicakligi (°C) Trum(ust) 66,20
Rejim sonunda; Sogutma grubundan ¢ikistaki (alt) yag sicakligi (°C) Tram(alt) 55,17
Rejim sonunda; Sogutma grubundaki isi degisimi = (Trim-Tram)/2 (°C) ATrm 55
Nominal akimdan sonra; Sodutma grubuna giristeki (ust) yagd sicaklidi (°C) Trin 65,99
Nominal akimdan sonra; Sogutma grubundan ¢ikistaki (alt) yagd sicakligi (°C) Tran 54,89
Nominal akim sonunda, Sogutma grubundaki is1 degisimi = (Triun-Tran)/2 (°C) ATrm 55
Tymax - Tynom (°C) ABo 55,1
Soguk direngler ( Q) R Olglim
Test bitimindeki direncler ( Q). ( Olglilen direnglerin ekstrapolasyonu yéntemi ile ) Ro  ekstrapolasyon
Test bitimindeki sargi sicakliklari (°C). ( Direnglerin sicaklida goére icrasi yontemi ile) Tr  direng icrasi
Doyum anindaki sargi sicakliklari (°C) Trp Tr+AB
EN YUKSEK BOBIN SICAKLIKLARI:
OLGUM VE HESAPLAMALAR YGBS:ACRGI ALUMINYUM AGbS-A;RGI ALUMINYUM

DC Soguk direngler (R = ohm) 3,322 Q 25°C |0,0005130(Q| 25°C
Test bitimindeki direngler (Ro = ohm) 4,2035 Q 0,00064158 | Q
Test bitimindeki sicakliklar ( Tr = °C) 91,34 °c 8766 |°C
A8 (°C) 0,24 ‘c 024 |°C
Doyum anindaki muhtemel sicakliklar (Tro = °C) 91,58 ‘e 87,90 |[°C
Test bitimindeki ortalama sicakliklar (Tr = °C) 91,58 i 87,90 |[°C
EN YUKSEK YAG SICAKLIKLARI:

Yagin en st noktasindan élgiilen maksimum yag cep sicakhidi ( Tymax = °C) 81,25 |°C

Maximum yag isinmasi ( Tymax = °C) 5505 |°C

Ortalama yag sicakh@i ( Tymax = °C) 75,74 |°C

Ortalama yag 1sinmasi ( Tymax = °C) 49,54 |°C

MAKSIMUM SICAKLIK ARTISLARI:

Olgilen
'Yag maksimum sicaklik artig! 55,05 |K
YG sargisi maksimum sicaklik artigi 65,41 K
AG sargisi maksimum sicaklik artigi 61,74 |K

—~
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E R E N EREN ELEKTRIiK SAN.TAAH. VE TiC. LTD. STI.

TEST LABORATUVARI
Prefabrik Transformator Merkezi Sicaklik Artis Testi AB-0457-T
TRAN 5 FORMER Prefabricated Transformer Substation Temperature Rise Test

D-1806009.R1

06.18

Sayfa: 13/28

PREFABRIK TRANSFORMATOR MERKEZi SICAKLIK ARTIS TESTi GRAFIKLERI
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Prefabrik Transformator Merkezi Sicakhik Artis

E R E N TEST LABORATUVARI
)

Testi AB-0457-T
TRANSFORMER  Prefabricated Transformer Substation Temperature e
Rise Test
Sayfa: 14/28 i

PREFABRIK TRANSFORMATOR MERKEZiI MAHFAZA SINIFI

al t,4 = Ortam Hava Sicakhgi

t,, = IEC 60076-2'ye gore Olgiilen
transformator sicakhgi

At, = Mahfaza digindaki transformatoriin

LU L

sicaklik artisi

1

LU
TTHTT

TR EEeeT

Aly = tyy = Ig1

(a2

t., = Ortam Hava Sicakligi
t,, = |IEC 60076-2'ye gore odlgiilen

transformator sicakligi
At, = Mahfaza igindeki L |
transformatoriin sicaklik artisi I llhii_ i

3
I = h2

l TITTTTTTTTTTTTT

Al =12 — 152

At, Olgulen
| Yag maksimum sicaklik artig! 46,40 K
YG sargisi maksimum sicaklik artisi 55,82 K
AG sargisi maksimum sicaklik artisi 52,45 K

At, Olgiilen
Yag maksimum sicaklik artisi 55,05 K
YG sargisi maksimum sicaklik artisi 65,41 K
AG sargisi maksimum sicaklik artigi 61,74 K

At,.,= 865 <10K
Atyg= 959 <10K =) Sonug: Transformatér merkezinin mahfaza sinifi 10'dur.
At,g= 929 <10K

»o_’—‘_‘"—-’—’v‘
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Prefabrik Transformator Merkezi Sicaklik Artis

EREN ELEKTRIK SAN.TAAH. VE TiC. LTD. STi.
E R E N TEST LABORATUVARI
()3

Testi AB-0457-T
TRANSFORMER prefabricated Transformer} Sz,;bstation Temperature Rise D:1866000.Ri
es
Sayfa: 15/28 o
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Prefabrik Transformator Merkezi Sicaklik Artis

EREN ELEKTRIK SAN. TAAH.VE TiC. LTD. STi.
E R E N TEST LABORATUVARI
-

Testi AB-0457-T
b RPrefabricated Transformer Substation Temperature Rise D-1806009.R
Test
Sayfa: 16/28 06.18

Not: Pano resmi temsilidir. Testte kullanilan pano farklidir.

T
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TEST LABORATUVARI

TR’ANSFDRMER

Sayfa: 17/28

Prefabrik Transformator Merkezi Sicakhik Artis Testi
Prefabricated Transformer Substation Temperature Rise Test

AB-0457-T

D-1806009.R1

06.18

DSYA AKIMLARI
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TEST LABORATUVARI

Prefabrik Transformator Merkezi Sicakhik Artis Testi
TRANS F ORMER Prefabricated Transformer Substation Temperature Rise Test

AB-0457-T

D-1806009.R1

Sayfa: 18/28 06.18
PREFABRIK TRANSFORMATOR MERKEZI AG PANO SICAKLIK ARTISI TEST DATALARI
GIRI ANABARA DSYA GIRI DIS ORTAM
SURE| SAAT ? $ orf'r ALAMA uvgzm:;m
R (°C) S (°C) T(°C) R (°C) S (°C) T(°C) R(°C) | S(°C) | T(°C) (°C)

0 08:30 | 24,21 24,41 24,95 25,62 22,28 24,57 26,35 | 24,49 22,98 23,6 2309
30 | 09:00 | 27,32 28,52 30,84 30,59 27,31 30,19 28,46 | 27,04 | 25,33 23,8 2309
60 09:30 | 30,42 34,19 35,36 33,99 30,29 34,48 30,65 |29,87| 27,40 23,8 2309
90 10:00 | 35,84 39,32 38,83 36,81 32,46 38,13 33,21 | 32,78 | 29,99 24,3 2309
120 | 10:30 | 40,75 41,29 4474 39,29 34,33 40,81 35,61 | 35,28| 32,43 24,4 2309
150 | 11:00 | 40,81 43,40 48,05 41,28 35,94 4290 37,58 | 37,20| 34,54 24 .4 2309
180 | 11:30 | 42,23 47 .90 50,53 42 85 37,22 44 07 38,95 |38,52| 36,12 245 2309
210 | 12:00 | 46,04 51,19 50,93 44 14 38,44 45,26 39,86 |39,36| 37,20 24,5 2309
240 | 12:30 | 52,11 54,82 53,15 45,17 39,59 46,39 40,67 |40,08| 38,23 25,0 2309
270 | 13:00 58,64 54,83 55,96 47,03 40,44 47 42 41,30 | 42,16 | 39,01 25,3 2309
300 | 13:30 | 65,22 60,61 61,44 48,71 41,23 48,62 42,80 | 43,76 | 40,57 25,6 2309
330 | 14:00 | 65,87 62,18 63,21 49,09 42,80 49,55 4475 |45,33| 41,88 25,9 2309
360 | 14:30 | 66,65 62,59 63,76 4919 43,18 50,13 4514 | 45,82| 42,29 25,9 2309
390 | 15:00 | 66,85 63,12 64,18 49,43 43,74 50,52 4572 | 46,27 | 42,86 26,1 2309
420 | 15:30 | 67,47 63,44 64,61 49,61 44 09 50,88 4599 |46,69| 43,17 26,1 2309
450 | 16:00 | 67,64 63,90 65,04 49,89 44 53 51,31 46,44 | 47,00| 43,60 26,1 2309
480 | 16:30 | 68,21 64,20 65,31 49,94 44 77 51,61 46,70 | 47,35| 43,81 26,1 2309
510 | 17:.00 | 68,35 64,57 65,70 50,20 45,09 52,06 46,99 | 47,56 | 44,12 26,2 2309
540 | 17:30 | 68,44 64,72 65,79 50,54 45,46 52,45 47,26 | 47,56 | 44,19 26,2 2309
570 | 18:.0¢ | 68,52 64,79 65,84 50,79 45,67 52,76 47,53 | 47,56 | 44,23 26,2 2309

NOMINAL AKIMA GEGILDI
575 | 18:05 | 68,52 64,80 65,85 50,81 45,68 52,76 47,54 |47,58| 44,23 26,2 2309
580 | 18:10 68,54 64,81 65,85 50,82 45,68 52,77 47,55 | 47,59 | 44,24 26,2 2309
585 | 18:15 | 68,55 64,82 65,85 50,85 45,72 52,77 47,57 | 47,61| 44,25 26,2 2309
590 | 18:20 | 68,56 64,85 65,89 50,86 45,76 52,79 47,60 |47,64| 44,28 26,2 2309
595 | 18:25 | 68,57 64,85 65,93 50,90 45,77 52,79 47,64 |47,64| 44,31 26,2 2309
600 | 18:30 | 68,57 64,89 65,94 50,94 45,77 52,80 47,68 |47,64| 44,33 26,1 2309
605 | 18:35 | 68,57 64,90 65,95 50,95 45,81 52,84 47,69 |47,66| 44,33 26,1 2309
610 | 18140 | 68,57 64,90 65,98 50,98 45,81 52,86 47,72 | 47,66 | 44,35 26,1 2309
615 | 18:45 | 68,59 64,92 66,00 50,99 45,84 52,88 4776 | 47,70| 44,35 26,1 2309
620 | 18:50 68,60 64,96 66,03 51,00 45,87 52,90 47,76 | 47,73 | 44,37 26,1 2309
625 | 18:55 | 68,63 64,96 66,04 51,03 45,88 52,91 47,80 |47,76| 44,37 26,1 2309
630 | 19:00 68,64 64,98 66,07 51,03 45,90 52,94 47,84 |47,80| 44,38 26,1 2309

%’“
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Sayfa: 19/28

EREN ELEKTRIK SAN. VE TiC. LTD. STi.

Test Laboratuvari
TRANSFORMER Prefabrik Transformatdr Merkezi Sicakhk Artis Testi
Prefabricated Transformer Substation Temperature Rise Test

AB-0457-T

D-1806009.R1

06.18

PREFABRIK TRANSFORMATOR MERKEZi AG PANO SICAKLIK ARTISI TEST DATALARI

) DSYA GIKIS DSYA | PANO GOVDE ic i i | e
SURE| ‘SAAT KOL ORTAM ORTALAMA (°C) AKIM(A)
R (°C) S (°C) T(°C) (°C) | soLc) | sAa&ce)| (°C)

0 08:30 | 28,75 26,91 27.15 23,99 24,43 23,70 24,14 23,6 2309
30 | 09:00 | 34,14 31,01 30,87 30,45 28,58 27,81 28,16 23,8 2309
60 | 09:30 | 40,38 37,43 36,27 34,40 30,48 | 29,77 30,16 23,8 2309
90 | 10:00 | 46,22 43,53 | 43,18 36,61 32,41 31,75 32,34 24,3 2309
120 | 10:30 51,34 48,46 48,69 38,31 34,26 33,58 34,22 24 4 2309
150 | 11:00 [ 55,90 53,03 53,29 | 40,54 36,08 35,42 35,79 24 .4 2309
180 | 11:30 | 59,14 57,13 56,77 | 41,76 37,74 37,05 37,08 24,5 2309
210 | 12:00 | 62,13 60,35 59,71 43,42 39,05 38,35 38,33 24,5 2309
240 | 12:30 64,26 62,35 62,07 44 58 40,22 39,51 39,45 25,0 2309
270 | 13:00 | 66,09 64,79 64,12 45,79 41,34 40,60 40,33 25,3 2309
300 | 13:30 | 67,36 65,22 64,61 46,93 42,31 41,62 41,10 25,6 2309
330 | 14:00 68,49 66,19 65,73 47,99 42,34 41,64 42,67 25,9 2309
360 | 14:30 69,16 66,54 66,63 48,45 42,83 42,13 43,07 25,9 2309
390 | 15:00 69,46 67,17 66,82 48,96 43,25 42,50 43,63 26,1 2309
420 | 1530 | 69,98 | 67,36 | 67,39 4935 | 4364 | 4291 43,97 26,1 2309
450 | 16:00 | 70,20 67,88 | 67,50 4968 | 44,02 | 43,30 | 44,38 26,1 2309
480 | 16:30 | 70,62 | 68,07 | 67,63 50,00 | 44,32 | 4364 | 4463 26,1 2309
510 | 17:00 | 70,72 68,38 67,89 50,18 | 44,56 | 43,90 | 44,95 26,2 2309
540 | 17:30 | 70,81 68,44 | 68,06 50,23 | 44,61 4412 | 45,21 26,2 2309
570 | 18:00 70,88 68,50 68,19 50,30 44,68 4423 45,34 26,2 2309

NOMINAL AKIMA GEGILDI
575 | 18:05 | 70,88 68,51 68,21 50,31 4469 | 4425 | 4535 26,2 2309
580 | 18:10 70,89 68,53 68,22 50,33 4470 44 27 45,36 26,2 2309
585 | 18:15 | 70,90 | 68,55 68,23 50,36 | 44,73 | 44,28 | 45,39 26,2 2309
590 | 18:20 70,91 68,56 68,23 50,37 4473 44 28 45,41 26,2 2309
595 | 18:25 70,94 68,57 68,24 50,39 4476 44,31 45,41 26,2 2309
600 | 18:30 70,95 68,60 68,25 50,42 4478 44 33 45,44 26,1 2309
605 | 18:35 70,98 68,62 68,26 50,42 4479 44 36 45,46 26,1 2309
610 | 18:40 70,98 68,62 68,28 50,42 44 82 44 39 45 47 26,1 2309
615 | 1845 | 71,00 68,65 68,31 50,44 44 85 44 39 45 48 26,1 2309
620 | 18:50 71,03 68,67 68,32 50,46 44 88 44 39 45,48 26,1 2309
625 | 18:55 71,04 68,68 68,32 50,47 44 88 44 42 45,52 26,1 2309
630 | 19:00 71,06 68,69 68,32 50,49 44 90 44 43 45 54 26,1 2309
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Prefabrik Transformator Merkezi Sicakhik Artis

TRANSFORMER Testi

Sayfa: 20/28

Prefabricated Transformer Substation Temperature
Rise Test

AB-0457-T

D-1806009.R1

06.18

AG PANO SICAKLIK ARTISI TEST SONUGLARI

SIRA NO AGIKLAMA DEGER(°C) |DIS ORTAM(°C) LIMIT(K) | ARTIS(°C)
1 Giris (R) 68,64 42,58
2 Girig (S) 64,98 70 38,92
3 Girig (T) 66,07 40,01
4 Ana Bara (R) 51,03 24,97
5 AnaBara(S) 45,90 105 19,84
6 AnaBara (T) 52,94 26,88
7 DSYA Giris (R) 47,84 21,78
8 DSYA Girig (S) 47,80 —_ 80 21,74
9 DSYA Girig (T ) 44,38 ’ 18,32
10 DSYA Gikis (R) 71,06 45,00
11 DSYA Cikis (S) 68,69 70 42,63
12 DSYA Gikis (T) 68,32 42,26
13 DSYA Kol 50,49 35 24,43
14 I¢c Ortam 4554 = 19,48
15 Pano Goévde (Sol) 44 90 30 18,84
16 Pano Goévde (Sag) 44,43 18,37

Sonug : AG pano sicaklik artiglari limit degerlerin altindadir. Sonug olumiudur.
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