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Technical Specification - Item 250 (13Q2141565)
Characteristic

Product name Liquid-Filled Groundmount Transformer; 3PH,
2200 kVA, HV 23000D , LV 400yn x 400yn

Country of origin                                                                Turkey
Rated power                                                          [kVA]    2200
Insulation Liquid                                                                Mineral Oil
High voltage                                                              [V]    23000
High voltage tappings (DETC)                                           +2 -2 2.5%
Low voltage at no load                                              [V]    400(400)
High voltage insulation level                                    [kV]    LI 170 / AC 70 / Um 36
Low voltage insulation level                                     [kV]    LI - / AC 3 / Um 1.1
Frequency                                                               [Hz]    50
Number of phases                                                             3
Vector group                                                                      Dyn11yn11
Ambient temperature
max./monthly/annual average °C 50 / 40 / 30

Max. average temperature rise
(Oil/Winding) [C/C] 50 / 55

Surface treatment
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Painted, RAL 7033, C4-M
Altitude (a.s.l.)                                                           [m]    <1600
Location                                                                             Indoor/Outdoor

Performance values
Standards                                                                          IEC 60076
Impedance                                                                [%]    6(+-10%)
No load losses                                                          [W]    2300(+15%)
Load losses at 75 °C                                                [W]    20000(+15%)

Preliminary dimensions and weight
Length                                                                    [mm]    2197
Width                                                                     [mm]    1976
Height                                                                    [mm]    2450
Roller distance (c/c)                                               [mm]    1070 x 1070
Oil Weight                                                                [kg]    1343
Total weight                                                             [kg]     6247

Type of design
Tank construction                                                              Corrugation, Hermetically sealed
Cooling                                                                              ONAN
High voltage winding conductor material                           Al
Low voltage winding conductor material                            Al

Standard Features/Accessories - Item 250
Off-Load Tap Changer
DIN type and LV bushings (please see attached catalogue page)
Euromold Plug-in Bushing (750S1+MK600+GASKET please see attached catalogue page)
Locking Device for Plug-in Bushing
LV Cable Box Standard
Wheels
RIS Integrated Safety Detector
Pressure Relief Valve
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TURKISH ACCREDITATION AGENCY

TRABB DENEY LABORATUVARI
DENEY RAPORU

TEST REPORT

/�ςΓΤΚΠΚΠ�ΧΦ�ΧΦΤΓΥΚ�
Customer name/address

&ΓΠΓ[�ςΧΝΓΡ�ΠΩΟΧΤΧΥ�
Test order no.

0ΩΟΩΠΓΠΚΠ�ςΧΠΟ
Sample description

Numunenin kabul tarihi
The date of receipt of test item

&ΓΠΓ[�ΥςΧΠΦΧΤςΝΧΤ
Test standarts

6ΓΥςΚΠ�[ΧΡΝΦ�ςΧΤΚϑ
Date of test

4ΧΡΘΤΩΠ�ΥΧ[ΗΧ�ΥΧ[Υ
Number of pages of the report

�
��ΧΤΓςΝΚ�ΦΓΠΓ[ΝΓΤ�ΧΜΤΓΦΚςΧΥ[ΘΠ�ΜΧΡΥΧΟ�ΦΧϑΚΝΚΠΦΓ�ΦΓΚΝΦΚΤ��

(*) The marked tests are not included in the Scope of the Accreditation.
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/�ϑ�Τ Tarih 4ΧΡΘΤΩ�ϑΧ∴ΤΝΧ[ΧΠ Kontrol Eden ve Onaylayan
Stamp Date Prepared by Checked and Approved By

15.10.2015 4ΧΚς�#∗0 ∋ΠΞΓΤ�/ΩΤΧς�#ΝςΠΓΤ

Bu rapor, TRABB Test .Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ [Χ∴Ν izni olmadan ΜΥΟΓΠ ΜΘΡ[ΧΝΧΠΡ νΘΧΝςΝΧΟΧ∴� Ο∴ΧΥ∴ ve Ο�ϑ�ΤΥ�∴ raporlar
ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�ςΓΥς�ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ��

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. The results of test in this report only related to samples which defined above.

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

: IEC 60076-1

: 15.10.2015

: 7

6�ΤΜ Akreditasyon Kurumu �6γ4−#−� deney ΤΧΡΘΤΝΧΤΠΠ ςΧΠΠΟΧΥ konusunda Avrupa Akreditasyon ∃ΚΤΝΚΚ (EA) ve 7ΝΩΥΝΧΤΧΤΧΥ

.Χ∆ΘΤΧςΩΞΧΤ�#ΜΤΓΦΚςΧΥ[ΘΠ�∃ΚΤΝΚΚ��+.#%��ΚΝΓ�ΜΧΤΝΜΝ�ςΧΠΠΟΧ�ΧΠςΝΧΟΧΥΠ�ΚΟ∴ΧΝΧΟςΤ�

The Turkish Accreditation Agency (TURKAK) is signatory to the multilateral agreements of the European co-operation for the Accreditation
(EA) and of the International Laboratory Accreditation (ILAC) for the Mutual recognation of test reports.

Deney ve /veya {Νν�Ο ΥΘΠΩνΝΧΤ� ΙΓΠΚΝΓςΚΝΟΚ {Νν�Ο belirsizlikleri ( ΘΝΟΧΥ halinde ) ve deney ΟΓςΘΦΝΧΤ bu ΥΓΤςΚΗΚΜΧΠΠ ςΧΟΧΟΝΧ[Ε

ΜΥΟ�ΘΝΧΠ�ςΧΜΚΡ�ΓΦΓΠ�ΥΧ[ΗΧΝΧΤΦΧ�ΞΓΤΚΝΟΚςΚΤ���

: 15.10.2015

: #∃∃�∋ΝΓΜςΤΚΜ�#���&ΧςΟ�6ΤΧΠΥΗΘΤΟΧς{ΤΝΓΤΚ�5Χς�∃{Ν�Ο�

: 1LTR0030613

: 2200 kVA   23000 / 400 / 400 V    50 Hz   Dyn11yn11 15191/900

;ΧΝ�6ΚΡ�6ΤΧΠΥΗΘΤΟΧς{Τ���1ΚΝ�+ΟΟΓΤΥΓΦ�6ΤΧΠΥΗΤΘΟΓΤ
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/#−0#�01� Serial No 1LTR0030613

52#4�01� Order No

62�01 Type Number (TSPH)

)γχ Rated Power (kVA) ( )

)∋4./ Rated Voltage (kV) ( )

FREKANS Frequency (Hz)

GRUP Vector Group

STANDART Standard IEC 60076-1

/γ6∋4 Customer ABB FRANCE

Istanbul,

AB-0538-T

1LTR0030613

15.10.2015

- :

DENEY RAPORU
TEST REPORT

- : 15191/900

- : 202003768

- : 2200

- : 0,400

1100 / 1100

23

- :

- :

- : 50

/ 0,400

Dy11y11

15.10.2015

- :

∃Ω�ΤΧΡΘΤ��64#∃∃�6ΓΥς�.Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ�[Χ∴Ν�Κ∴ΠΚ�ΘΝΟΧΦΧΠ�ΜΥΟΓΠ�ΜΘΡ[ΧΝΧΠΡ�νΘΧΝςΝΧΟΧ∴��Ο∴ΧΥ∴�ΞΓ�Ο�ϑ�ΤΥ�∴�ΤΧΡΘΤΝΧΤ�ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�ςΓΥς�ΥΘΠΩνΝΧΤ�

ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ� (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. The results of test in this report only related to samples which defined above. )
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permission of the laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples
which defined above. )

/ 7

3 / 7

4 / 7

5 / 7

6 / 7

/ 77

1 - 2

AB-0538-T

1LTR0030613

15.10.2015



Serial no : 1LTR0030613 Cooling Type : ONAN Phases : R.Power (kVA) :
Order no : : Oil : (°K) Voltages (V) : /
Customer : ABB FRANCE : Wind. : (°K) Currents (A) : /
Type (TSPH) : 15191/900 : (HV) LI AC (kV) Vector group : Dyn11
Standard : IEC 60076-1 : (LV11)LI AC (kV) Frequency (Hz) :

Nominal tap : Taps :
H.Voltages (V) :
L.Voltages (V) :
Ratios :
&ΓΞΚΧςΚΘΠΥ��⊗� :
&ΓΞΚΧςΚΘΠΥ��⊗� :
&ΓΞΚΧςΚΘΠΥ��⊗� :
The VECTOR GROUP is also checked at the same time. 6ΘΝΓΤΧΠΕΓ���⊗������

: High Voltage Low Voltage
Temp. : °C : �9 : 9 I².R Ohmic loss (HV) (W)

: �9 : 9 I².R Ohmic loss (LV1) (W)
: �9 : 9 5I².R Total ohmic loss (W)

Phases U'2o(Vrm) U2o(Vrms) Pm (W) Guaranteed Tolerance Measured
: Po (W) % +
: Io  (%) % +
: Po = Pm ( 1 + d )     d = U'-U/U'
: The measured no-load loss is Pm, and the corrected no-load loss is taken as (Po) :

Phases : U1km(Vrms) Tap : Corrected(Pr) Measured (Pr)
: (I1km-rated) Reference temp.
: Guaranteed Temp. °C
: +

Avarage : ±

Supply Against Hz Time Supply Voltage (kV) Freq. Time Nom.Tap
HV LV1+Tank Hz sec Hz sec
LV1 HV+Tank Hz sec Hz sec

n (load factor) : n (load factor):
CosM�: 1 : CosM�: 1 :
CosM�: 0.8 : CosM�: 0.8 :

∃Ω�ΤΧΡΘΤ��64#∃∃�6ΓΥς�.Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ�[Χ∴Ν�Κ∴ΠΚ�ΘΝΟΧΦΧΠ�ΜΥΟΓΠ�ΜΘΡ[ΧΝΧΠΡ�νΘΧΝςΝΧΟΧ∴��Ο∴ΧΥ∴�ΞΓ�Ο�ϑ�ΤΥ�∴�ΤΧΡΘΤΝΧΤ�ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�

ςΓΥς�ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ���6ϑΚΥ�ΤΓΡΘΤς�ΥϑΧΝΝ�ΠΘς�∆Γ�ΤΓΡΤΘΦΩΕΓΦ�ΘςϑΓΤ�ςϑΧΠ�ΚΠ�ΗΩΝΝ�ΓΖΕΓΡς�ΨΚςϑ�ςϑΓ�ΡΓΤΟΚΥΥΚΘΠ�ΘΗ�

the laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined
above. )

Tarih /Revizyon No: 01.06.2011/00 Sayfa/Page    4/7Döküman No: 9CJL9-083

4/4
99,09 0,8870,189 0,400 0,633

1/4 2/4

3,142

3/4

4,21399,04 99,00 98,86 1,036 2,083

1/4 2/4 3/4 4/4
99,00 99,23 99,20
98,75

EFFICIENCY (%) VOLTAGE REGULATION (%)

Um AC
24,0 50 150 40 3

150LV1 0,80 40
50 60 HV 46,0

-1,1 3,0 50 60

SEPARATE-SOURCE VOLTAGE WITHSTAND TEST  (kVPeak) INDUCED OVERVOLTAGE WITHSTAND TEST  (kVPeak)

1V-1W 1248,0 25,27 Pa (W) Tol.

1246,7
1W-1U 1242,0 25,04

25,16 5,96UkN (%) 75 °C 6,00 5,95% 10
1195 % -

75 ºC
7837PkN (W) 75 °C - 6904

MEASUREMENT OF LOAD LOSSES  and  IMPEDANCE VOLTAGE
I1km(Arms) Pkm (W) 3

25,4
1U-1V 1250,0 25,16 5730

6,606
Avarage: 399,6 400,4 6,120

2w-2u 399,4 400,2
2v-2w 400,0 400,4 5,385 - - 0,39

6,369

5709

MEASUREMENT OF NO-LOAD LOSSES  and  NO LOAD CURRENT
I2o(Arms)

1,7841 2W-2U 0,00048125 :

2290 2300 152u-2v 399,6 400,7 2285

1W-1U

3

+1W-1U 2w-2n + +0,26 0,44 0,61 0,72-+ 0,38
1V-1W 2v-2n + 0,26 0,55 ++ 0,28

3670
: 2039

MEASUREMENT OF WINDING RESISTANCES
Tap

1,7818
25,5 1,7837

2V-2W 0,00048115
0,00049415

:
2U-2V1U-1V

1V-1W

+ 0,541U-1V 2u-2n + 0,50 + 0,65 + 0,78+ 0,44
+ 0,660,45 +

24150
400

104,57

- 3,0 50
Insul.  Level 125 50

22425 23000 23575

MEASUREMENT OF VOLTAGE RATIOS
3 1 2 3 4

23000 +2 -2 %2,50 21850

400
55 27,61

DATA OF THE TRANSFORMER

1588

DENEY RAPORU
TEST REPORT
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7�Ζ⁄��7�

3 1100
202003768 23000Temp. Rise 50

5

94,61
400 - 400

97,10 99,59
400 400 400

102,08



Serial no : 1LTR0030613 Cooling Type : ONAN Phases : R.Power (kVA) :
Order no : : Oil : (°K) Voltages (V) : /
Customer : ABB FRANCE : Wind. : (°K) Currents (A) : /
Type (TSPH) : 15191/900 : (HV) LI AC (kV) Vector group : Dyn11
Standard : IEC 60076-1 : (LV2)LI AC (kV) Frequency (Hz) :

Nominal tap : Taps :
H.Voltages (V) :
L.Voltages (V) :
Ratios :
&ΓΞΚΧςΚΘΠΥ��⊗� :
&ΓΞΚΧςΚΘΠΥ��⊗� : 3B-3N
&ΓΞΚΧςΚΘΠΥ��⊗� : 3C-3N
The VECTOR GROUP is also checked at the same time. 6ΘΝΓΤΧΠΕΓ���⊗������

: High Voltage Low Voltage - LV2
Temp. : °C : �9 : 9 I².R Ohmic loss (HV) (W)

: �9 : 9 I².R Ohmic loss (LV2) (W)
: �9 : 9 5I².R Total ohmic loss (W)

Phases U'2o(Vrm) U2o(Vrms) Pm (W) Guaranteed Tolerance Measured
: Po (W) % +
: Io  (%) % +
: Po = Pm ( 1 + d )     d = U'-U/U'
: The measured no-load loss is Pm, and the corrected no-load loss is taken as (Po) :

Phases : U1km(Vrms) Tap : Corrected(Pr) Measured (Pr)
: (I1km-rated) Reference temp.
: Guaranteed Temp. °C
: +

Avarage : ±

Supply Against Hz Time Supply Voltage (kV) Freq. Time Nom.Tap
HV LV2+Tank Hz sec Hz sec
LV2 HV+Tank Hz sec Hz sec

n (load factor) : n (load factor):
CosM�: 1 : CosM�: 1 :
CosM�: 0.8 : CosM�: 0.8 :

∃Ω�ΤΧΡΘΤ��64#∃∃�6ΓΥς�.Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ�[Χ∴Ν�Κ∴ΠΚ�ΘΝΟΧΦΧΠ�ΜΥΟΓΠ�ΜΘΡ[ΧΝΧΠΡ�νΘΧΝςΝΧΟΧ∴��Ο∴ΧΥ∴�ΞΓ�Ο�ϑ�ΤΥ�∴�ΤΧΡΘΤΝΧΤ�ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�

ςΓΥς�ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ���6ϑΚΥ�ΤΓΡΘΤς�ΥϑΧΝΝ�ΠΘς�∆Γ�ΤΓΡΤΘΦΩΕΓΦ�ΘςϑΓΤ�ςϑΧΠ�ΚΠ�ΗΩΝΝ�ΓΖΕΓΡς�ΨΚςϑ�ςϑΓ�ΡΓΤΟΚΥΥΚΘΠ�ΘΗ�

the laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined
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99,00 99,24 99,20 0,874
98,76 99,05 99,00 98,87 1,006 2,024 3,052 4,090

99,09 0,188 0,396 0,625

DENEY RAPORU
TEST REPORT

EFFICIENCY (%) VOLTAGE REGULATION (%)
1/4 4/42/4 3/4 4/4 1/4 2/4 3/4

40 -1,1 3,0 50 60 LV2 0,80 150
50 60 HV 46,0

Um AC
24,0 50

5,77

SEPARATE-SOURCE VOLTAGE WITHSTAND TEST  (kV) INDUCED OVERVOLTAGE WITHSTAND TEST  (kV)

150 40 3

7807
1211,0 25,24 UkN (%) 75 °C 6,00 % 10 5,76

PkN (W) 75 °C - % -1C-1A 1206,0 25,10 1059 6838

1A-1B 1214,0 25,26 5712

MEASUREMENT OF LOAD LOSSES  and  IMPEDANCE VOLTAGE
I1km(Arms) Pkm (W) 3

Tol. 25,4 75 ºC1B-1C 1213,0 25,35 Pa (W)

6,606
Avarage: 399,6 400,4 6,120

3C-3A 399,4 400,2
3B-3C 400,0 400,4 5,385 - - 0,39

6,369

MEASUREMENT OF NO-LOAD LOSSES  and  NO LOAD CURRENT
I2o(Arms)

1C-1A 1,7841 0,000492853W-3U

2290 2300 153A-3B 399,6 400,7 2285

1B-1C 1,7818 0,00049290 : 3740
3U-3V
3V-3W

: 5779

25,5 1A-1B 1,7837

MEASUREMENT OF WINDING RESISTANCES
Tap 3

0,00049845 : 2039

0,58 + 0,67
0,62 + 0,73

+ 0,43 +
+ 0,51 +

+
1C-1A + 0,35 + 0,42

0,451B-1C + 0,39
1A-1B + 0,64

94,61 97,10 99,59
+ 0,36 + 0,54 + 0,68 + 0,77

400
102,08 104,57

24150
400

23000 +2 -2 %2,50
400 - 400 400 400

7�Ζ⁄��7�

3 1 2 3 4 5
21850 22425 23000 23575

AB-0538-T

1LTR0030613

15.10.2015

3A-3N

DATA OF THE TRANSFORMER
3 1100

202003768 Temp. Rise 50 23000 400
55 27,61

- 3,0 50

1588

Insul.  Level
125 50

MEASUREMENT OF VOLTAGE RATIOS



Serial no : 1LTR0030613 Cooling Type : ONAN Phases : R.Power (kVA) : ( / )
Order no : : Oil : (°K) Voltages (V) : / /
Customer : ABB FRANCE : Wind. : (°K) Currents (A) : / /
Type (TSPH) : 15191/900 : (HV) LI AC (kV) Vector group : Dy11yn11
Standard : IEC 60076-1 : (LV) LI AC (kV) Frequency (Hz) :

: High Voltage Low Voltage 1 Low Voltage 2
Temp. : °C 1U-1V : �9 2U-2V : 3U-3V :

1V-1W : �9 2V-2W : 3V-3W :
1W-1U : �9 2W-2U : 3W-3U :

I².R Ohmic loss (HV) :

I².R Ohmic loss (LV1) : yn11
I².R Ohmic loss (LV2) :

6ΘΡΝΧΟ�∆ΧΜΤ�ΜΧ[∆ :

Phases : U1km(Vrms) Tap : Corrected(Pr) Measured (Pr)
: (I1km-rated) Reference temp.
: Guaranteed Temp. °C
: +

Avarage : ±
±

Supply Against Hz Time Supply Voltage (kV) Freq. Time Nom.Tap
HV LV+Tank Hz sec Hz sec
LV HV+Tank Hz sec Hz sec

n (load factor) : n (load factor):
CosM�: 1 : CosM�: 1 :
CosM�: 0.8 : CosM�: 0.8 :

1. Integrated safety dedector(RIS)

2.

Width : Length  : Height :

Active part : Oil : Total :

TYPE OF INSULATING OIL :

DENEY RAPORU
TEST REPORT

11002200 ###3

AB-0538-T

1LTR0030613

15.10.2015

202003768 Temp. Rise 50
55 1588

DATA OF THE TRANSFORMER

25,5 ºC
W
W

8158
3672

400

125 50Insul.  Level

23000 400
1588

D

yn11
W15571

25,5 ºC
25,5 ºC

25,5 ºC

55,22

MEASUREMENT OF WINDING RESISTANCES

Tap 3

0,49285

25,5
0,48115

- 3,0 50

0,48125

0,49845
0,49290

W

3741

MEASUREMENT OF LOAD LOSSES  and  IMPEDANCE VOLTAGE
I1km(Arms) Pkm (W) 3

1V-1W 1830,0 38,02 Pa (W)
1U-1V 1830,0 37,94 9470

Tol. 75 ºC
1W-1U 1822,0 37,73 4544 PkN (W) 75 °C 20000 % 15

25,4

Um AC

20108 22440
11,59

SEPARATE-SOURCE VOLTAGE WITHSTAND TEST  (kVPeak) INDUCED OVERVOLTAGE WITHSTAND TEST  (kVPeak)

1827,3 37,90 UkN (%) 75 °C - % - 11,58

46,0 40 3

1,1 3,0 50 60 LV 0,80 150

24,0

40 -

15050 50 60 HV

2/41/4 2/4 3/4 4/4
EFFICIENCY (%) VOLTAGE REGULATION (%)
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ςΓΥς�ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ���6ϑΚΥ�ΤΓΡΘΤς�ΥϑΧΝΝ�ΠΘς�∆Γ�ΤΓΡΤΘΦΩΕΓΦ�ΘςϑΓΤ�ςϑΧΠ�ΚΠ�ΗΩΝΝ�ΓΖΕΓΡς�ΨΚςϑ�ςϑΓ�ΡΓΤΟΚΥΥΚΘΠ�ΘΗ�

the laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined
above. )
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1,7837
1,7818
1,7841

0,49415

ACCESSORIES

99,68 99,37 99,05 98,74

Filling & Sealing Temp.
Pressure relief valve

3/4

LV1-LV2 : 13,50 % 10 14,3 14,31UkN (%) 75 °C

4/4
99,75 99,49 99,24 98,99 0,297 0,676

1/4

NYNAS NYTRO TAURUS

DIMENSIONS(mm) and WEIGHTS (kg)
1976

1,686
1,958 3,963 6,014 8,112

24502197

2710 1343 6247

   25 °C

1,140



X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X

X

X
X
X

∃Ω�ΤΧΡΘΤ��64#∃∃�6ΓΥς�.Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ�[Χ∴Ν�Κ∴ΠΚ�ΘΝΟΧΦΧΠ�ΜΥΟΓΠ�ΜΘΡ[ΧΝΧΠΡ�νΘΧΝςΝΧΟΧ∴��Ο∴ΧΥ∴�ΞΓ�Ο�ϑ�ΤΥ�∴�ΤΧΡΘΤΝΧΤ�ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�ςΓΥς�
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laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined above. )
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Multimetre Multimeter Fluke 165701116

0ΓΟ�	�5ΕΧΜΝΜ�φΝνΓΤ Humidity & Temperature Meter AZ 8857 9544851

&ΧΤ∆Γ�γΤΓςΓΕΚ�ΞΓ�φΝνΟΓ�5ΚΥςΓΟΚ Impulse Generator & Measurement System Tettex 05101219.50.1/153647

−ΥΟΚ�&ΓΧΤΛ�−ΧΝΚ∆ΤΧς{Τ� Partial Discharge Calibrator Power Diagnostix 1264

PT100 Termometre PT100 Thermometer LEMO FFA.25

)ΓΠΚ�∃ΧΠς�)�ν�#ΠΧΝΚ∴{Τ� Wide Band Power Analyzer Fluke U4-97959-SS

&ΚΤΓΠν�−{ΡΤ�Υ� Winding Resistance Meter Tettex 156495

Veri Kaydedici Data Logger HP MY41005672

&ΚΤΓΠν�−{ΡΤ�Υ� Winding Resistance Meter ABB 5

&%�;ΧΝςΟ�&ΚΤΓΠΕΚ�φΝνΓΤ DC Insulation Resistance Meter Megger 080508/1748

&%�;ΧΝςΟ�&ΚΤΓΠΕΚ�φΝνΓΤ DC Insulation Resistance Meter Megger 071107/1712

&%�;ΧΝςΟ�&ΚΤΓΠΕΚ�φΝνΓΤ DC Insulation Resistance Meter Megger 9609901050 0996

−∴Ν{ςΓΥΚ�6ΓΤΟΘΟΓςΤΓ Infrared Thermometer Fluke 94102665

1ΤΧΠ�φΝνΓΤ Turns Ratio Meter H&B 25557

1ΤΧΠ�φΝνΓΤ Turns Ratio Meter Tettex 156315

1ΤΧΠ�φΝνΓΤ Turns Ratio Meter Tettex 170790

1ΤΧΠ�φΝνΓΤ Turns Ratio Meter Tettex 171354

Kronometre Chronometer Catiga 11-05241

Kronometre Chronometer Catiga 12-07557

)�ν�−ΧΝΚςΓΥΚ�#ΠΧΝΚ∴{Τ� Power Analyzer Fluke DM9451041

#%�;)�8Γ�%�6ΧΠΦ�φΝν�Ο�%ΚϑΧ∴ Insulation Analysis System Tettex 170310

5ΓΥ�5ΓΞΚ[ΓΥΚ�φΝνΓΤ Sound Pressure Level Meter ∃Τ�ΓΝ�	�−ΛΧΓΤ 1211018

;�ΜΥΓΜ�)ΓΤΚΝΚΟ�6ΓΥς�%ΚϑΧ∴ Hipot AC Withstand Test Set American HVTS 85-680

;�ΜΥΓΜ�)ΓΤΚΝΚΟ�6ΓΥς�%ΚϑΧ∴ Hipot AC Withstand Test Set Haefely 51-080624-06-84

&ΚΤΓΠν�−{ΡΤ�Υ� Winding Resistance Meter Raytech 301-145

&ΚΤΓΠν�−{ΡΤ�Υ� Winding Resistance Meter Raytech 293-100

)ΓΠΚ�∃ΧΠς�)�ν�#ΠΧΝΚ∴{Τ� Wide Band Power Analyzer LEM  NORMA M033719RR

#ΜΟ�6ΧΠΥΗΘΤΟΧς{Τ� Current Transformer Ritz Messwandler 86/388974

#ΜΟ�6ΧΠΥΗΘΤΟΧς{Τ� Current Transformer Ritz Messwandler 86/388973

#ΜΟ�6ΧΠΥΗΘΤΟΧς{Τ� Current Transformer Ritz Messwandler 86/388972

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338669

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338668

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338667

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338666

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338665

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338664

%ΚϑΧ∴�6ΧΠΟ Marka 5ΓΤΚ�0ΩΟΧΤΧΥ
Equipment Description Make Serial Number

AB-0538-T

TEST RAPORU 1LTR0030613

TEST REPORT 15.10.2015

−ΩΝΝΧΠΝΧΠ�%ΚϑΧ∴ΝΧΤ / Equipment Used
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TURKISH ACCREDITATION AGENCY

TRABB DENEY LABORATUARI
DENEY RAPORU

TEST REPORT

/�ςΓΤΚΠΚΠ�ΧΦ���ΧΦΤΓΥΚ�
Customer name / address

&ΓΠΓ[�ςΧΝΓΡ�ΠΩΟΧΤΧΥ�
Test order no.

0ΩΟΩΠΓΠΚΠ�ςΧΠΟ
Sample description

/�ςΓΤΚ�ΥΓΤΚ�ΠΩΟΧΤΧΥ
Customer Tag Number

Numunenin kabul tarihi
The date of receipt of test item

&ΓΠΓ[�ΥςΧΠΦΧΤςΝΧΤ
Test standards

6ΓΥςΚΠ�[ΧΡΝΦ�ςΧΤΚϑ
Date of test

4ΧΡΘΤΩΠ�ΥΧ[ΗΧ�ΥΧ[Υ
Number of pages of the report

�
��ΧΤΓςΝΚ�ΦΓΠΓ[ΝΓΤ�ΧΜΤΓΦΚςΧΥ[ΘΠ�ΜΧΡΥΧΟ�ΦΧϑΚΝΚΠΦΓ�ΦΓΚΝΦΚΤ��

(*) The marked tests are not included in the Scope of the Accreditation.
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AB-0538-T

1LTR0030613-01

15.10.2015

: #∃∃�∋ΝΓΜςΤΚΜ�#���&ΧςΟ�6ΤΧΠΥΗΘΤΟΧς{ΤΝΓΤΚ�5Χς�∃{Ν�Ο�

: 1LTR0030613-01

: 2200 kVA  23000 / 400 V    Dyn11   50  Hz   15191/900
;ΧΝ�6ΚΡ�6ΤΧΠΥΗΘΤΟΧς{Τ���1ΚΝ�+ΟΟΓΤΥΓΦ�6ΤΧΠΥΗΘΤΟΓΤ

:

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

: 15.10.2015

:

: 15.10.2015

: 11

6�ΤΜ Akreditasyon Kurumu �6γ4−#−� deney ΤΧΡΘΤΝΧΤΠΠ ςΧΠΠΟΧΥ konusunda Avrupa Akreditasyon ∃ΚΤΝΚΚ (EA) ve 7ΝΩΥΝΧΤΧΤΧΥ

.Χ∆ΘΤΧςΩΞΧΤ�#ΜΤΓΦΚςΧΥ[ΘΠ�∃ΚΤΝΚΚ��+.#%��ΚΝΓ�ΜΧΤΝΜΝ�ςΧΠΠΟΧ�ΧΠςΝΧΟΧΥΠ�ΚΟ∴ΧΝΧΟςΤ�

The Turkish Accreditation Agency (TURKAK) is signatory to the multilateral agreements of the European co-operation for the Accreditation
(EA) and of the International Laboratory Accreditation (ILAC) for the Mutual recognation of test reports.

Deney ve /veya {Νν�Ο ΥΘΠΩνΝΧΤ� ΙΓΠΚΝΓςΚΝΟΚ {Νν�Ο belirsizlikleri ( ΘΝΟΧΥ halinde ) ve deney ΟΓςΘΦΝΧΤ bu ΥΓΤςΚΗΚΜΧΠΠ ςΧΟΧΟΝΧ[Ε

ΜΥΟ�ΘΝΧΠ�ςΧΜΚΡ�ΓΦΓΠ�ΥΧ[ΗΧΝΧΤΦΧ�ΞΓΤΚΝΟΚςΚΤ���

IEC 60076-1
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/�ϑ�Τ Tarih 4ΧΡΘΤΩ�ϑΧ∴ΤΝΧ[ΧΠ Kontrol Eden ve Onaylayan
Stamp Date Prepared by Checked and Approved By

15.10.2015 0ΓΕΟΚ�&∋/4∋. ∋ΠΞΓΤ�/ΩΤΧς�#ΝςΠΓΤ

Bu rapor, TRABB Test .Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ [Χ∴Ν izni olmadan ΜΥΟΓΠ ΜΘΡ[ΧΝΧΠΡ νΘΧΝςΝΧΟΧ∴� Ο∴ΧΥ∴ ve Ο�ϑ�ΤΥ�∴ raporlar
ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�ςΓΥς�ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ��

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. The results of test in this report only related to samples which defined above.
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Güç - Rated Power : kVA
Gerilim - Rated Valtage : kV
φΝν�ΝΓΠ�∆ΘςΧ�ΜΧ[Ρ� - Measured no-load losses : W
φΝν�ΝΓΠ�[�ΜςΓ�ΜΧ[Ρ� - Measured load loss  (at 75 °C) : W
6ΘΡΝΧΟ�ΜΧ[ΡΝΧΤ� - Total losses : W
Kademe pozisyonu - Tap changer position no :
#ΠΟΧ�ΧΜΟ - Rated current : / A
5ΘΩςΟΧ�ςΚΡΚ - Type of cooling :

47,5
06:20 24775 2774,1 57,10 25,7 25,9 26 26 26,0 74,1 50,6 71,2 49,2 73,5 47,5
06:00 24738 2774,3

57,11 25,6 25,9

57,10 25,6 25,9 26 26 25,9

25,9 26 25,9

04:40 24873 2802,6

48,5 73,2 47,3
05:40 24726 2769,4 57,02 25,6 25,9 26 26 25,9 73,7 50,2 71,0 48,7 73,3 47,4
05:20 24785 2774,8
05:00 24767 2772,6 57,07 25,6 25,9 25,9 26 25,9

72,5 46,5

48,2 69,7 46,7 72,2 46,3

57,66 25,6 25,9 25,9 26 25,9
25,9 26 25,9

73,0 49,3 70,5 47,8 72,8 46,9

71,3 47,0 68,9 45,626 25,8

72,7 49,0 70,3 47,5

70,9 45,1
03:20 24844 2799,0 57,60 25,6 25,8 25,9 26 25,9 71,8 47,6 69,3 46,1 71,4 45,5
03:00 24934 2806,3 57,74 25,6 25,8 25,8

45,6 67,8 44,1 69,7 44,0
02:40 24828 2800,1 57,65 25,5 25,8 25,8 26 25,8 70,7 46,2 68,2 44,6 70,2 44,4
02:20

43,3
69,1

2800,0 57,63 69,145,0 67,3 43,569,8
25,7 26 25,7

24717 2795,0 57,56 25,8 70,3

73,2 49,6 70,7 48,2 73,1 47,2
73,4 50,0 70,9

73,9 50,4 71,0 49,0 73,4

72,447,069,9 46,4
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2805,0 57,7204:00 24890

∃Ω�ΤΧΡΘΤ��64#∃∃�6ΓΥς�.Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ�[Χ∴Ν�Κ∴ΠΚ�ΘΝΟΧΦΧΠ�ΜΥΟΓΠ�ΜΘΡ[ΧΝΧΠΡ�νΘΧΝςΝΧΟΧ∴��Ο∴ΧΥ∴�ΞΓ�Ο�ϑ�ΤΥ�∴�ΤΧΡΘΤΝΧΤ�ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�ςΓΥς�

ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ���6ϑΚΥ�ΤΓΡΘΤς�ΥϑΧΝΝ�ΠΘς�∆Γ�ΤΓΡΤΘΦΩΕΓΦ�ΘςϑΓΤ�ςϑΧΠ�ΚΠ�ΗΩΝΝ�ΓΖΕΓΡς�ΨΚςϑ�ςϑΓ�ΡΓΤΟΚΥΥΚΘΠ�ΘΗ�ςϑΓ�

laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined above. )

04:20
25,6 25,8 25,9 26 25,9

Tarih /Revizyon No: 01.06.2011/00

72,4
03:40 24964 2804,6 57,70 25,6 25,8 25,9 26 25,9 72,3

24853 2801,2 57,65 25,6 25,9

41,6
42,6

68,3 41,965,643,457,87
01:40 24937 2813,0 57,90
01:20 67,3

68,344,2 66,5 42,825,5 25,7

48,5

39,6
66,2 40,5

63,8 40,1
40,964,7

57,77 65,2
67,4
66,5

42,4
41,6

57,70
25,4 25,6 25,6 26 25,6
25,5 25,6 25,7 26 25,7

35,1
32,8

00:00 24601 2808,0 57,87
00:20 24478 2799,0 57,64

38,3

64,040,6
64,4

38,4
62,538,139,6 61,5

62,8 39,265,6
37,0

62,8 59,8
60,9 58,2

36,5 60,625,4 25,5 25,5 26 25,5
35,637,0 57,725,3 25,4 25,5 26 25,5

56,0
32,8 52,8

23:00 24955 2850,0 58,66 59,0
33,9 52,8

55,725,4 25,4 26 25,4

23,7

30,6
22:40 24721 2845,0 58,60 27,556,3

53,0 49,0

34,3

31,032,2 49,6

35,7
25,3 25,3 25,3 26 25,4
25,3

26,8
43,5 28,5

27,8 30,9 5,6

29,3 44,3

37,2

30,4 45,6

33,7

19,0
37,8 12,5

49,3
39,9 27,5

0,40

3

�%Sç

22440
24725

Top oil

2200

55,22 3175

23,00

AB-0538-T

TEST RAPORU 1LTR0030613-01

TEST REPORT

TEMPERATURE RISE TEST
5+%#−.+−�#46++�6∋56

/
2285

ONAN

15.10.2015

28,7

Ambient temperature
��%�� #)�ςΧΤΧΗ�LV Side ;)�ςΧΤΧΗ�HV Side

Sç

25,9 26,3
20:40 24814 2971,0 61,38 25,8 25,225,2

t1 t2 t3 t4

6ΤΗ��5ΕΧΜΝ��Temp.of the Trf. 6ΓΡΓ�[Χ

2939,0 60,64

Hour Watt

5Ε�#Τς�

25,6 0,3

Volt Amp.
25,1 0,2

Temp.Rise

21:00 24996

°K
25,5

Values during test �5ΘΩςΩΕΩΝΧΤ���Coolers (°C)

Sg Sg

27,2

6ΓΥς�ΥΤΧΥΠΦΧΜΚ�ΦΓΓΤΝΓΤ

Saat

χΓΞΤΓ�ΥΕΧΜΝ

21:20
21:40 24795 2884,0 59,52

24692 2889,0 59,63

59,03

23:40 24917 2833,0 58,33

22:20 24707 2853,0 58,82
22:00 24691 2864,0

58,51

2805,0

23:20 24940 2840,0

01:00 24661 2805,0
00:40 24655

02:00 24759

24856 2812,0

to

25,4 25,2 25,2 25 25,3
25,4 25,2 25,2 25 25,3
25,3 25,2 25,2 25 25,3

25 25,3
25,3 25,3 25,3 26 25,4

25,3 25,2 25,3 25 25,3
25,3 25,3 25,3

25,4 25,5 25,5 26 25,5
25,4 25,5 25,6 26 25,6

25,5 25,6 25,7 26 25,7

25,5 25,8 25,8 26 25,8
25,5 25,7 25,8 26

&ΣtyΣty



Güç - Rated Power : kVA
Gerilim - Rated Valtage : kV
φΝν�ΝΓΠ�∆ΘςΧ�ΜΧ[Ρ� - Measured no-load losses : W
φΝν�ΝΓΠ�[�ΜςΓ�ΜΧ[Ρ� - Measured load loss  (at 75 °C) : W
6ΘΡΝΧΟ�ΜΧ[ΡΝΧΤ� - Total losses : W
Kademe pozisyonu - Tap changer position no :
#ΠΟΧ�ΧΜΟ - Rated current : / A
5ΘΩςΟΧ�ςΚΡΚ - Type of cooling :

t1...t3 :χΓΞΤΓ�ΥΕΧΜΝ - Ambient temperature Sç-1-2 : 5ΘΩςΩΕΩ�νΜ�ΥΕΧΜΝ - Cooler outlet temperature
t ort. : 1ΤςΧΝΧΟΧ�νΓΞΤΓ�ΥΕΧΜΝ - Average ambient temperature : 6ΓΡΓ�[Χ�ΥΕΧΜΝ - Top oil temperature
Sg1-2 : 5ΘΩςΩΕΩ�ΙΚΤΚ�ΥΕΧΜΝ - Cooler inlet temperature : 6ΓΡΓ�[ΧΦΧ�ΥΕΧΜΝΜ�ΧΤς - Top oil temperature rise

∃Ω�ΤΧΡΘΤ��64#∃∃�6ΓΥς�.Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ�[Χ∴Ν�Κ∴ΠΚ�ΘΝΟΧΦΧΠ�ΜΥΟΓΠ�ΜΘΡ[ΧΝΧΠΡ�νΘΧΝςΝΧΟΧ∴��Ο∴ΧΥ∴�ΞΓ�Ο�ϑ�ΤΥ�∴�ΤΧΡΘΤΝΧΤ�ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�ςΓΥς�

ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ���6ϑΚΥ�ΤΓΡΘΤς�ΥϑΧΝΝ�ΠΘς�∆Γ�ΤΓΡΤΘΦΩΕΓΦ�ΘςϑΓΤ�ςϑΧΠ�ΚΠ�ΗΩΝΝ�ΓΖΕΓΡς�ΨΚςϑ�ςϑΓ�ΡΓΤΟΚΥΥΚΘΠ�ΘΗ�ςϑΓ�

laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined above. )
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5ΧΤΙ�ΦΚΤΓΠνΝΓΤΚ�{Νν�ΝΦ����Winding resistances were measured.

ONAN

2285
22440
24725

3
55,22 3175

TEMPERATURE RISE TEST
2200

23,00 / 0,40

5+%#−.+−�#46++�6∋56

AB-0538-T

TEST RAPORU 1LTR0030613-01

TEST REPORT 15.10.2015
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6ΓΡΓ�[ΧΦΧ�ΥΕΧΜΝΜ�ΧΤς�Top oil temperature rise : K
Garanti - Guaranteed : K

∃Ω�ΤΧΡΘΤ��64#∃∃�6ΓΥς�.Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ�[Χ∴Ν�Κ∴ΠΚ�ΘΝΟΧΦΧΠ�ΜΥΟΓΠ�ΜΘΡ[ΧΝΧΠΡ�νΘΧΝςΝΧΟΧ∴��Ο∴ΧΥ∴�ΞΓ�Ο�ϑ�ΤΥ�∴�ΤΧΡΘΤΝΧΤ�ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�ςΓΥς�

ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ���6ϑΚΥ�ΤΓΡΘΤς�ΥϑΧΝΝ�ΠΘς�∆Γ�ΤΓΡΤΘΦΩΕΓΦ�ΘςϑΓΤ�ςϑΧΠ�ΚΠ�ΗΩΝΝ�ΓΖΕΓΡς�ΨΚςϑ�ςϑΓ�ΡΓΤΟΚΥΥΚΘΠ�ΘΗ�ςϑΓ�

laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined above. )
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Saniye 51⌡76/#�62������� COOLING TYPE  :  ONAN
Seconds

TEST RAPORU
TEST REPORT

AB-0538-T
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15.10.2015
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laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined above. )
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645 2,0948

615 2,0964
630 2,0956

585 2,0982
600 2,0974

555 2,1002
570 2,0992

525 2,1020
540 2,1010

495 2,1040
510 2,1030

465 2,1062
480 2,1050

435 2,1082
450 2,1072

405 2,1104
420 2,1094

375 2,1126
390 2,1116

345 2,1150
360 2,1140

315 2,1176
330 2,1162

300 2,1188

255 2,1228
270 2,1214

2,1334

225 2,1256
240 2,1242

195 2,1286
210 2,1270

165 2,1316
180 2,1302

135 2,1350
150

285 2,1202

120

&4∋0χ���<#/#0�∋⌡4.∋4�����   RESISTANCE - TIME CURVES

2,1366

90 2,1402
105 2,1384

Hot resistances

1V-1W ( :��
0 2,1510

0
20
40
60
80
100
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600
620
640
660

2,
09

0

2,
10

0

2,
11

0

2,
12

0

2,
13

0

2,
14

0

2,
15

0

2,
16

0

t
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an
iy

e
/S

ec
on

d
])

YG - SARGISI  / HV - WINDING

Direnç / Resistance (m9)



Saniye 51⌡76/#�62������� COOLING TYPE  :  ONAN
Seconds
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laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined above. )
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660 0,5819

630 0,5823
645 0,5821

600 0,5828
615 0,5826

570 0,5832
585 0,5830

540 0,5837
555 0,5835

510 0,5842
525 0,5839

480 0,5847
495 0,5844

450 0,5852
465 0,5850

420 0,5858
435 0,5855

390 0,5864
405 0,5861

360 0,5871
375 0,5867

330 0,5877
345 0,5874

300 0,5885
315 0,5881

285 0,5889

240 0,5901
255 0,5897

0,5938

210 0,5911
225 0,5906

180 0,5921
195 0,5916

150 0,5932
165 0,5926

120 0,5944
135

270 0,5893

105

&4∋0χ���<#/#0�∋⌡4.∋4�����   RESISTANCE - TIME CURVES

0,5951

75 0,5963
90 0,5957

Hot resistances

2v-2n ( m:��
0 0,6000

0
20
40
60
80
100
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600
620
640
660

,5
80

,5
82

,5
84

,5
86

,5
88

,5
90

,5
92

,5
94

,5
96

,5
98

,6
00

,6
02

t
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e
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d
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Direnç / Resistance (m9)



Saniye 51⌡76/#�62������� COOLING TYPE  :  ONAN
Seconds
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ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ���6ϑΚΥ�ΤΓΡΘΤς�ΥϑΧΝΝ�ΠΘς�∆Γ�ΤΓΡΤΘΦΩΕΓΦ�ΘςϑΓΤ�ςϑΧΠ�ΚΠ�ΗΩΝΝ�ΓΖΕΓΡς�ΨΚςϑ�ςϑΓ�ΡΓΤΟΚΥΥΚΘΠ�ΘΗ�ςϑΓ�
laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined above. )
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660 0,5838

615 0,5845
630 0,5842
645 0,5840

570 0,5852
585 0,5849
600 0,5847

525 0,5859
540 0,5856
555 0,5854

480 0,5867
495 0,5864
510 0,5861

435 0,5875
450 0,5872
465 0,5870

390 0,5885
405 0,5881
420 0,5878

345 0,5895
360 0,5891
375 0,5888

300 0,5906
315 0,5902
330 0,5898

255 0,5917
270 0,5913
285 0,5909

210 0,5930
225 0,5926
240 0,5921

165 0,5945
180 0,5940
195 0,5935

120 0,5961
135 0,5956
150 0,5950

75 0,5978
90 0,5973

105 0,5967

&4∋0χ���<#/#0�∋⌡4.∋4�����   RESISTANCE - TIME CURVES

Hot resistances

3v-2n ( m:��
0 0,6010
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AG - SARGISI  / LV - WINDING

Direnç / Resistance (m9)



;Χ�ΥΕΧΜΝΜ�ΧΤςΠΠ�ςΧ[ΚΠΚ - Determination of oil temperature rise
6ΘΡΝΧΟ�ΜΧ[ΡςΧ�ςΓΡΓ�[Χ�ΥΕΧΜΝ - Top oil temperature at the total losses
6ΓΥς�ΥΤΧΥΠΦΧ�νΓΞΤΓ�ΥΕΧΜΝ� - Ambient temperature during test
6ΓΡΓ�[Χ�ΥΕΧΜΝΜ�ΧΤς - Top oil temperature rise
&�∴ΓΝςΚΝΓΠ�ςΓΡΓ�[Χ�ΥΕΧΜΝΜ�ΧΤς - Corrected top oil temperature rise (x)

5ΘΩςΩΕΩ�ΙΚΤΚ�ΥΕΧΜΝ���� - Cooler inlet temperature (side 1)
5ΘΩςΩΕΩ�ΙΚΤΚ�ΥΕΧΜΝ���� - Cooler inlet temperature (side 2)
Ortalama - Average
5ΘΩςΩΕΩ�νΜ�ΥΕΧΜΝ���� - Cooler outlet temperature (side 1)
5ΘΩςΩΕΩ�νΜ�ΥΕΧΜΝ���� - Cooler outlet temperature (side 2)
Ortalama - Average

1ΤςΧΝΧΟΧ�[Χ�ΥΕΧΜΝ - Average oil temperature
&�∴ΓΝςΚΝΓΠ�ΘΤςΧΝΧΟΧ�[Χ�ΥΕΧΜΝ - Corrected average oil temperature (x)

5ΧΤΙ�ΥΕΧΜΝΜ�ΧΤςΠΠ�ςΧ[ΚΠΚ� - Determination of winding temperature
#ΠΟΧ�ΧΜΟΠΦΧ�ςΓΡΓ�[Χ�ΥΕΧΜΝ - Top oil temperature at the rated current

5ΘΩςΩΕΩ�ΙΚΤΚ�ΥΕΧΜΝ���� - Cooler inlet temperature (side 1)
5ΘΩςΩΕΩ�ΙΚΤΚ�ΥΕΧΜΝ���� - Cooler inlet temperature (side 2)
Ortalama - Average

5ΘΩςΩΕΩ�νΜ�ΥΕΧΜΝ���� - Cooler outlet temperature (side 1)
5ΘΩςΩΕΩ�νΜ�ΥΕΧΜΝ���� - Cooler outlet temperature (side 2)
Ortalama - Average

1ΤςΧΝΧΟΧ�[Χ�ΥΕΧΜΝ - Average oil temperature

5ΧΤΙΝΧΤ� - Windings
5ΘΩΜ�ΦΚΤΓΠνΝΓΤ - Cold resistances at °C 9 m9

LV1 9 m9
LV2 m9
ONAF

LV1
LV2
ONAF

LV1
LV2
ONAF

LV1
LV2
ONAF

LV1
LV2
ONAF

Düzeltme faktörü - Correction factor Garantiler 6ΓΡΓ�[Χ - Top oil
x = = Guaranteed 5ΧΤΙ - Winding

Not - Note : Dirençler 9,m9���ΥΕΧΜΝΜΝΧΤ��%�
�ΦΚΤ� Garantiler 6ΓΡΓ�[Χ - Top oil
The resistances and temperatures are in 9,m9 and °C. Guaranteed 5ΧΤΙ - Winding
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0,9 y 1,6 55

°K

50,5 53,1 °K
50,5 50,8 °K

°K

(y) 14,8

∃Ω�ΤΧΡΘΤ��64#∃∃�6ΓΥς�.Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ�[Χ∴Ν�Κ∴ΠΚ�ΘΝΟΧΦΧΠ�ΜΥΟΓΠ�ΜΘΡ[ΧΝΧΠΡ�νΘΧΝςΝΧΟΧ∴��Ο∴ΧΥ∴�ΞΓ�Ο�ϑ�ΤΥ�∴�ΤΧΡΘΤΝΧΤ�ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�ςΓΥς�ΥΘΠΩνΝΧΤ�

ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ���6ϑΚΥ�ΤΓΡΘΤς�ΥϑΧΝΝ�ΠΘς�∆Γ�ΤΓΡΤΘΦΩΕΓΦ�ΘςϑΓΤ�ςϑΧΠ�ΚΠ�ΗΩΝΝ�ΓΖΕΓΡς�ΨΚςϑ�ςϑΓ�ΡΓΤΟΚΥΥΚΘΠ�ΘΗ�ςϑΓ�ΝΧ∆ΘΤΧςΘΤ[�6ΓΥςΚΠΙ�

reports without signature and seal are not valid. The results of test in this report only related to samples which defined above. )

°K
°K

°K

50 °K
°K

17,4 °K
14,8 15,1 °K

15,0 15,3 °K
15,0 17,7 °K

°C

2,1510 0,60000
0,06010

YG - HV AG - LV

°C
77,6 77,9 °C
77,6 80,3

°C

72,6 °C

51,3 °C

25,3 1,7794 0,49585

°K62,6

°C

74,0 °C
71,2 °C

ONAN ONAF
73,6 °C

5+%#−.+−�#46++�6∋56���TEMPERATURE RISE TEST

°C

ONAN

74,4

°C

°K

26,0 °C
47,8 °K

°C
71,4
72,9

73,8
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°C

47,7

°C51,2
49,7

36,5 °K
36,4 °K

50,5 °C

49,8 °C
50,6

Enerji ΜΓΥΚΝΦΚΚ anda ΥΧΤΙ ΥΕΧΜΝΜΝΧΤ
Winding temperatures at switch off

5ΧΤΙ�ΥΕΧΜΝ�ΚΝΓ�ΘΤςΧΝΧΟΧ�[Χ�ΥΕΧΜΝ�ΧΤΧΥΠΦΧΜΚ�ΗΧrk
Difference between winding and average oil temperatures

Enerji ΜΓΥΚΝΦΚΚ anda ΥΧΤΙ dirençleri
Winding resistances at switch off

5ΧΤΙ ΥΕΧΜΝΜ ΧΤς
Windings temperature rise

5ΧΤΙ�ΥΕΧΜΝ�ΚΝΓ�ΘΤςΧΝΧΟΧ�[Χ�ΥΕΧΜΝ�ΧΤΧΥΠΦΧΜΚ�ΗΧΤΜ
Difference between wndg. and average oil temperature.

(Düzeltilen)
(corrected)

(ONAN)

(ONAF)
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MAGNETIC BALANCE TEST FROM LV SIDE
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Besleme Terminal Gerilimler (V) Besleme Terminal Gerilimler (V) Besleme Terminal Gerilimler (V)

Supply Terminals Voltage (V) Supply Terminals Voltage (V) Supply Terminals Voltage (V)

2U
2U-2N 227,2

2V
2U-2N 114,6

2W
2U-2N 73,4

2W-2N 66,6 2W-2N 115,7 2W-2N 230,5

2V-2N 161,3 2V-2N 228 2V-2N 165,8

∃Ω�ΤΧΡΘΤ��64#∃∃�6ΓΥς�.Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ�[Χ∴Ν�Κ∴ΠΚ�ΘΝΟΧΦΧΠ�ΜΥΟΓΠ�ΜΘΡ[ΧΝΧΠΡ�νΘΧΝςΝΧΟΧ∴��Ο∴ΧΥ∴�ΞΓ�Ο�ϑ�ΤΥ�∴�ΤΧΡΘΤΝΧΤ�ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�ςΓΥς�

ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ���6ϑΚΥ�ΤΓΡΘΤς�ΥϑΧΝΝ�ΠΘς�∆Γ�ΤΓΡΤΘΦΩΕΓΦ�ΘςϑΓΤ�ςϑΧΠ�ΚΠ�ΗΩΝΝ�ΓΖΕΓΡς�ΨΚςϑ�ςϑΓ�ΡΓΤΟΚΥΥΚΘΠ�ΘΗ�ςϑΓ�

laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined above. )
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X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X

−∴Ν{ςΓΥΚ�6ΓΤΟΘΟΓςΤΓ Infrared Thermometer Fluke 94102665

∃Ω�ΤΧΡΘΤ��64#∃∃�6ΓΥς�.Χ∆ΘΤΧςΩΞΧΤ∝ΠΠ�[Χ∴Ν�Κ∴ΠΚ�ΘΝΟΧΦΧΠ�ΜΥΟΓΠ�ΜΘΡ[ΧΝΧΠΡ�νΘΧΝςΝΧΟΧ∴��Ο∴ΧΥ∴�ΞΓ�Ο�ϑ�ΤΥ�∴�ΤΧΡΘΤΝΧΤ�ΙΓνΓΤΥΚ∴ΦΚΤ��8ΓΤΚΝΓΠ�ςΓΥς�
ΥΘΠΩνΝΧΤ�ΥΧΦΓΕΓ�∆Ω�ΤΧΡΘΤΦΧ�ςΧΠΟΝΧΠΧΠ�ΠΩΟΩΠΓΝΓΤΓ�ΧΚςςΚΤ���6ϑΚΥ�ΤΓΡΘΤς�ΥϑΧΝΝ�ΠΘς�∆Γ�ΤΓΡΤΘΦΩΕΓΦ�ΘςϑΓΤ�ςϑΧΠ�ΚΠ�ΗΩΝΝ�ΓΖΕΓΡς�ΨΚςϑ�ςϑΓ�ΡΓΤΟΚΥΥΚΘΠ�ΘΗ�ςϑΓ�
laboratory.Testing reports without signature and seal are not valid. The results of test in this report only related to samples which defined above. )
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Multimetre Multimeter Fluke 165701116

0ΓΟ�	�5ΕΧΜΝΜ�φΝνΓΤ Humidity & Temperature Meter AZ 8857 9544851

&ΧΤ∆Γ�γΤΓςΓΕΚ�ΞΓ�φΝνΟΓ�5ΚΥςΓΟΚ Impulse Generator & Measurement System Tettex 05101219.50.1/153647

−ΥΟΚ�&ΓΧΤΛ�−ΧΝΚ∆ΤΧς{Τ� Partial Discharge Calibrator Power Diagnostix 1264

PT100 Termometre PT100 Thermometer LEMO FFA.25

)ΓΠΚ�∃ΧΠς�)�ν�#ΠΧΝΚ∴{Τ� Wide Band Power Analyzer Fluke U4-97959-SS

&ΚΤΓΠν�−{ΡΤ�Υ� Winding Resistance Meter Tettex 156495

Veri Kaydedici Data Logger HP MY41005672

&ΚΤΓΠν�−{ΡΤ�Υ� Winding Resistance Meter ABB 5

&%�;ΧΝςΟ�&ΚΤΓΠΕΚ�φΝνΓΤ DC Insulation Resistance Meter Megger 080508/1748

&%�;ΧΝςΟ�&ΚΤΓΠΕΚ�φΝνΓΤ DC Insulation Resistance Meter Megger 071107/1712

&%�;ΧΝςΟ�&ΚΤΓΠΕΚ�φΝνΓΤ DC Insulation Resistance Meter Megger 9609901050 0996

1ΤΧΠ�φΝνΓΤ Turns Ratio Meter H&B 25557

1ΤΧΠ�φΝνΓΤ Turns Ratio Meter Tettex 173328

1ΤΧΠ�φΝνΓΤ Turns Ratio Meter Tettex 156315

1ΤΧΠ�φΝνΓΤ Turns Ratio Meter Tettex 170790

1ΤΧΠ�φΝνΓΤ Turns Ratio Meter Tettex 171354

Kronometre Chronometer Catiga 11-05241

Kronometre Chronometer Catiga 12-07557

)�ν�−ΧΝΚςΓΥΚ�#ΠΧΝΚ∴{Τ� Power Analyzer Fluke DM9451041

#%�;)�8Γ�%�6ΧΠΦ�φΝν�Ο�%ΚϑΧ∴ Insulation Analysis System Tettex 170310

5ΓΥ�5ΓΞΚ[ΓΥΚ�φΝνΓΤ Sound Pressure Level Meter ∃Τ�ΓΝ�	�−ΛΧΓΤ 3002754

;�ΜΥΓΜ�)ΓΤΚΝΚΟ�6ΓΥς�%ΚϑΧ∴ Hipot AC Withstand Test Set American HVTS 85-680

;�ΜΥΓΜ�)ΓΤΚΝΚΟ�6ΓΥς�%ΚϑΧ∴ Hipot AC Withstand Test Set Haefely 51-080624-06-84

&ΚΤΓΠν�−{ΡΤ�Υ� Winding Resistance Meter Raytech 301-145

&ΚΤΓΠν�−{ΡΤ�Υ� Winding Resistance Meter Raytech 293-100

)ΓΠΚ�∃ΧΠς�)�ν�#ΠΧΝΚ∴{Τ� Wide Band Power Analyzer LEM  NORMA M033719RR

#ΜΟ�6ΧΠΥΗΘΤΟΧς{Τ� Current Transformer Ritz Messwandler 86/388974

#ΜΟ�6ΧΠΥΗΘΤΟΧς{Τ� Current Transformer Ritz Messwandler 86/388973

#ΜΟ�6ΧΠΥΗΘΤΟΧς{Τ� Current Transformer Ritz Messwandler 86/388972

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338669

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338668

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338667

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338666

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338665

)ΓΤΚΝΚΟ�6ΤΧΠΥΗΘΤΟΧς{Τ� Voltage Transformer Ritz Messwandler 76/338664

%ΚϑΧ∴�6ΧΠΟ Marka 5ΓΤΚ�0ΩΟΧΤΧΥ
Equipment Description Make Serial Number
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−ΩΝΝΧΠΝΧΠ�%ΚϑΧ∴ΝΧΤ / Equipment Used


