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TYPE TEST CERTIFICATE OF SHORT-CIRCUIT PERFORMANCE

OBJECT A three-phase oil-immersed type power transformer
TYPE PTR 62500 /170G SERIAL No. 50003
Rated power 62,5 MVA
Rated voltage 154 kV * 12 x 1,25% / 33,6 kV
Connection symbol Ynyn0
Rated frequency 50 Hz
MANUFACTURER Astor Transformer,
Ankara, Turkey
CLIENT Astor Transformer,
Ankara, Turkey
TESTED BY KEMA Nederland B.V.,
Arnhem, The Netherlands
DATE(S) OF TESTS 21 May 2015

The apparatus, constructed in accordance with the description, drawings and photographs
incorporated in this Certificate, has been subjected to the series of proving tests in accordance with

IEC 60076-5 (2006)

This Type Test Certificate has been issued by KEMA following exclusively the STL Guides.

The results are shown in the record of Proving Tests and the oscillograms attached hereto. The
values obtained and the general performance are considered to comply with the above
Standard with respect to the dynamic ability to withstand short-circuits.

This Certificate applies only to the object tested. The responsibility for conformity of any object having
the same type references as that tested rests with the manufacturer.

This Certificate consists of 88 pages in total.

Copyright: Only integral reproduction of this Certificate is permitted without written permission from KEMA. Electronic
copies in e.g. PDF-format or scanned version of this Certificate may be available and have the status “for information
only”. The sealed and bound version of the Certificate is the only valid version.

KEMA Neder

Digitally signed by Slivinschi Victor
Date: 2023.12.01 14:37:44 EET
Reason: MoldSign Signature
Location: Moldova

S. . Verhoeven
Difector Testing, Inspections &
Certification The Netherlands

Arnhem, 23 October 2015
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INFORMATION SHEET

1 Certificate

A Certificate contains a record of a series of type tests carried out strictly in accordance with a
recognized standard. The equipment tested has fulfilled the requirements of this standard and the
relevant ratings assigned by the manufacturer are endorsed by KEMA. The Certificate is applicable
only to the equipment tested. KEMA is responsible for the validity and the contents of the Certificate.
The responsibility for conformity of any object having the same type references as the one tested rests
with the manufacturer. The Certificate contains the essential drawings and a description of the
equipment tested.

Detailed rules are given in KEMA's Certification procedure.

2 Report of Performance

A Report of Performance contains a record of one or more tests which have been carried out
according to the client's instructions. These tests are not necessarily in accordance with a recognized
standard. The test results do not verify ratings of the test object.

KEMA issues three types of Reports of Performance:

21 The tests have been carried out strictly in accordance with .... The apparatus has
complied with the relevant requirements.
This sentence will appear on the front page of a Report of Performance if the tests have been
performed in accordance with a recognized standard, but the series of tests does not completely fulfil
the requirements for a Certificate of Compliance (for example, if the number of test duties is not a
complete series of type tests). The Report contains verified drawings and a description of the
equipment tested. Detailed rules are given in KEMA's Certification procedure. The condition of the test
object after the tests is assessed and recorded in the Report.

2.2 The tests have been carried out in accordance with the client's instructions. Test
procedure and test parameters were based on ....

This sentence will appear on the front page of a Report of Performance if the number of tests, the test

procedure and the test parameters are based on a recognized standard and related to the ratings

assigned by the manufacturer. If the apparatus does not pass the tests such behaviour will be

mentioned on the front sheet. Verification of the drawings (if submitted) and assessment of the

condition after the tests is only done on the client's request.

23 The tests have been carried out according to the client's instructions.
This sentence will appear on the front page of a Report of Performance if the tests, test procedure
and/or test parameters are not in accordance with a recognized standard.

3 Standards
When reference is made to a standard, and the date of issue is not stated, this applies to the latest
issue, including amendments which have been officially published prior to the date of the tests.

4 Official and uncontrolled test documents

The official test documents of KEMA High-Power Laboratory are issued in bound form. Uncontrolled
copies may be provided as loose sheets or as a digital file for convenience of reproduction by the
client. The copyright has to be respected at all times.

5 Accuracy of measurement

In the table of test results the measured quantities are given in three digits. This method of
presentation does not indicate an accuracy. The guaranteed uncertainty in the figures mentioned,
taking into account the total measuring system, is less than 5%, unless mentioned otherwise.
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1 IDENTIFICATION OF THE OBJECT TESTED

1.1 Ratings/characteristics of the object tested

Voltage 154 kV £ 12 x 1,25% / 33,6 kV

Power 62,5 MVA

Current 234,3 A/ 10739 A

Short-circuit impedance 12,4 % X
Connection symbol YnynO

Cooling method ONAF

Frequency 50 Hz X
Category Il

Apparent system power Infinite

X = This rating has been proved by the tests of this Certificate.

1.2 Description of the object tested

A three-phase oil-immersed type power transformer

1.3 List of drawings

The manufacturer has guaranteed that the object submitted for tests has been manufactured in
accordance with the following drawings and/or documents. KEMA has verified that these drawings
and/or documents adequately represent the object tested. The manufacturer is responsible for the
correctness of these drawings and/or documents and the technical data presented.

The following drawings and/or documents have been included in this Certificate:

Drawing no./document no. Revision
14 124 78 06 00 0
14 124 78 01 00 0

The following drawings and/or documents are only listed for reference and are kept in KEMA'’s files:
Drawing no./document no. Revision

14 124 74 03 00
14 124 74 02 00
14 124 73 01 00
14 124 72 02 00
14 124 72 03 00
14 124 72 04 00
14 124 71 03 00
14 124 71 04 00

O O O O O o o o
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2 GENERAL INFORMATION

2.1 The tests were witnessed by

Name Company

Unsal, H. Astor Transformer,

Demir, M. Ankara, Turkey

Arslan, E.

Acarhoglu, G. TEIAS,

Cetindag, S. Ankara, Turkey.

Celik, L.

Keskin, M. HGFIA Deutschland Consulting GmbH & Co. KG,

Hamburg, Germany

2.2 The tests were observed by

Routine tests carried out before the short-circuit tests
The routine tests carried out before the short-circuit tests were not witnessed by a KEMA inspector.

Short-circuit tests

Name Company

Aditya, J. KEMA Nederland B.V.,
Arnhem, The Netherlands

Routine tests carried out after the short-circuit tests

Name Company

Houtepen, R. KEMA Nederland B.V.,
Arnhem, The Netherlands

2.3 The transformer was inspected by
Name Company
Houtepen, R. KEMA Nederland B.V.,

Arnhem, The Netherlands



Version: 2

KEMAX

-6- 2181-15

3 LEGEND

Phase indications

If more than one phase is recorded on oscillogram, the phases are indicated by the digits 1, 2 and 3.
These phases 1, 2 and 3 correspond to the phase values in the columns of the accompanying table,
respectively from left to right.

Explanation of the letter symbols and abbreviations on the oscillograms

pu Per unit (the reference length of one unit is represented by the black bar on the
oscillogram)

Buch Signal Buchholz relay

1pri Primary current transformer

I1sec Secondary current transformer

12pri Primary current transformer

I12sec Secondary current transformer

13pri Primary current transformer

I13sec Secondary current transformer

Itank Tank current test object

u1s Supply voltage

uzs Supply voltage

u3s Supply voltage
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4 REACTANCE MEASUREMENT OVERVIEW
Tap position 25
Test number Reactance

Measured between the Calculated per leg Change per leg

phases

Q Q %

u-v U-w V-W U \Y, w U \Y w
Before tests 133,22 (132,54 |132,57 |66,63 |66,59 [6594 |- - -

AT 150521-4007 |133,23 |132,53 |132,56 |66,63 |66,60 (6593 |0,0 0,0 0,0
AT 150521-4010 [133,23 |132,53 |132,56 |66,63 |66,60 (6593 |0,0 0,0 0,0
AT 150521-4013 133,24 |132,54 |132,56 |66,63 |66,61 65,93 (0,0 0,0 0,0
After tests 133,32 132,64 |132,65 |66,67 |66,66 |6598 |0,1 0,1 0,1

Tap position 13

Test number Reactance
Measured between the Calculated per leg Change per leg
phases
Q Q %
u-v U-w V-W u \Y w U \Y w
Before tests 94,36 |93,91 93,96 [47,20 |47,16 |46,76 |- - -

AT 150521-4017 |94,41 93,93 |93,98 47,23 |47,18 |46,75 |0,1 0,0 0,0
AT 150521-4020 |94,41 93,94 (93,98 47,23 |47,18 |46,76 |0,1 0,0 0,0
AT 150521-4023 | 94,41 93,95 |93,99 47,22 |47,18 |46,76 |0,1 0,1 0,0
After tests 94,45 (94,00 |94,02 |47,23 |47,21 46,78 |0,1 0,1 0,1

Tap position 1

Test number Reactance
Measured between the Calculated per leg Change per leg
phases
Q Q %
u-v U-w V-W U \Y, w U \Y, w
Before tests 62,71 62,39 (62,55 |31,44 |31,28 31,11 - - -

AT 150521-4027 (62,77 |62,44 (62,59 |31,46 |31,31 31,13 |01 0,1 0,1
AT 150521-4030 (62,77 |62,45 |62,60 |31,46 |[31,31 31,14 |01 0,1 0,1
AT 150521-4033 (62,78 |62,46 (62,59 |31,46 |31,32 (31,14 |0,1 0,1 0,1
After tests 62,78 |62,46 |62,59 (31,46 |[31,32 |(31,14 |01 0,1 0,1

Maximum deviation
The maximum deviation in reactance per leg was 0,1%.
The maximum deviation allowed in accordance with the IEC 60076-5 is 1,0%.
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5 SUMMARY OF TESTS
Short-circuit tests
Test no. 150521 | 150521 | 150521 | 150521 | 150521 | 150521
4007 4010 4013 4017 4020 4023
Tap position 25 25 25 13 13 13
u kv| 99,3 99,2 99,1 84,6 85,3 85,0
Voltage, phase value, beginning \% kV| 98,6 98,3 98,7 84,1 84,5 84,3
W kvl 101 100 101 85,8 86,1 85,7
u kv| 98,3 98,1 98,4 83,7 84,4 83,9
Voltage, phase value, end \Y kv| 97,9 97,8 98,1 83,2 83,3 83,1
W kv| 100 99,8 100 84,7 85,0 84,8
u kA| 3,921 -3,892 3,867 -4,403 4,439 -4,416
Current HV-winding, peak value \ kA| -3,616 3,626 -3,654 -2,830 2,821 -2,790
w kA| -2,321 2,275 -2,228 4,779 -4,808 4,750
U kA| 1,430 1,413 1,414 1,738 1,725 1,721
Current HV-winding, phase value, beginning \ kA| 1,418 1,404 1,406 1,725 1,714 1,709
w kA| 1,442 1,421 1,423 1,745 1,735 1,730
u kA| 1,418 1,415 1,414 1,712 1,717 1,713
Current HV-winding, phase value, end \ kA| 1,409 1,405 1,406 1,704 1,708 1,703
W kA| 1,426 1,423 1,424 1,723 1,727 1,722
u kA| 1,420 1,414 1,416 1,719 1,724 1,720
Current HV-winding, phase value, average \ kA| 1,410 1,406 1,408 1,709 1,713 1,709
W kA| 1,427 1,423 1,425 1,728 1,733 1,729
U kAl 211 -21,0 20,9 -20,5 20,7 -20,5
Current LV-winding, peak value \Y kA| -194 19,4 -19,6 -13,2 13,1 -13,0
W kAl -12,9 12,6 -12,4 22,5 -22,6 22,4
U kA| 7,76 7,73 7,75 8,10 8,12 8,10
Current LV-winding, phase value, beginning \ kA| 7,64 7,62 7,63 7,97 8,00 7,98
W kA| 7,93 7,91 7,92 8,27 8,30 8,27
u kA| 7,76 7,74 7,75 8,06 8,08 8,06
Current LV-winding, phase value, end \ kA| 7,64 7,62 7,62 7,94 7,97 7,94
W kA| 7,94 7,91 7,92 8,23 8,25 8,23
u kA| 7,77 7,74 7,75 8,10 8,12 8,10
Current LV-winding, phase value, average \Y kA 7,65 7,40 7,64 7,97 8,00 7,98
W kA| 7,94 7,92 7,93 8,26 8,29 8,27
u s| 0,513 0,512 0,512 0,512 0,512 0,513
Current duration \Y s| 0,513 0,512 0,512 0,513 0,513 0,513
W s| 0,514 0,513 0,513 0,513 0,513 0,513

REMARKS

150521-4007 No visible disturbance.

150521-4010 No visible disturbance.

150521-4013 No visible disturbance.

150521-4017 No visible disturbance.

150521-4020 No visible disturbance.

150521-4023 No visible disturbance.
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Short-circuit tests (continued)
Test no. 150521 | 150521 | 150521
4027 4030 4033
Tap position 1 1 1
U kv| 732 72,8 73,2
Voltage, phase value, beginning \Y kv| 73,0 72,7 73,2
W kv 743 73,9 74,2
U kV| 721 71,5 72,2
Voltage, phase value, end \Y kv| 71,4 71,2 71,4
W kvl 725 721 72,4
U kA| -3,715 3,707 -3,819
Current HV-winding, peak value \ kA| 6,291 -6,279 6,331
W kA| -5,904 5,889 -5,847
U kA| 2,254 2,242 2,253
Current HV-winding, phase value, beginning \Y kA| 2,247 2,235 2,246
W kA| 2,275 2,264 2,274
U kA| 2,229 2,218 2,227
Current HV-winding, phase value, end \ kA| 2,218 2,208 2,216
W kA| 2,244 2,234 2,242
U kA| 2,248 2,237 2,247
Current HV-winding, phase value, average \ kA| 2,238 2,227 2,237
w kA| 2,267 2,257 2,266
U kA| -14,8 14,8 -15,2
Current LV-winding, peak value \Y kA 24,6 -24.6 24,8
W kA| -23,5 23,5 -23,3
U kA| 8,93 8,89 8,93
Current LV-winding, phase value, beginning \ kA| 8,83 8,78 8,82
W kAl 9,16 9,11 9,15
U kA| 8,83 8,79 8,82
Current LV-winding, phase value, end \ kA| 8,71 8,67 8,71
W kAl 9,03 8,99 9,02
u kA| 8,91 8,87 8,91
Current LV-winding, phase value, average \ kA| 8,79 8,75 8,79
W kAl 9,13 9,08 9,12
U s| 0,515 0,514 0,514
Current duration \% s| 0,514 0,514 0,514
W s| 0,515 0,514 0,514

REMARKS

150521-4027 No visible disturbance.

150521-4030 No visible disturbance.

150521-4033 No visible disturbance.
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6 SHORT-CIRCUIT TESTS

Standard and date

Standard IEC 60076

Test date 21 May 2015

6.1 Condition before test

Transformer previously subjected to routine tests, carried out at the factory of the manufacturer.
Supply to HV windings.

HV neutral terminal earthed.

LV windings pre-set short-circuited by means of shunts and earthed.

LV neutral terminal earthed.

Tank earthed via an earth fault current indicating CT.
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G MB MS L

OS]

PT

TO

G = Generator TO = Test Object U = Voltage Measurement to earth
MB = Master Breaker L  =Reactor I = Current Measurement
MS = Make Switch
PT = Power Transformer

Supply Load
Power MVA 3214 Short-circuit point earthed
Frequency Hz 50
Phase(s) 3
Voltage kV 216
Current kA 8,59
Impedance Q 14,5
Power factor <01
Neutral not earthed
Remarks: -
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6.3 Calculation sheet short-circuit current

System power of: Infinite

System voltage of: 154 kV

Tap position 25 Max. 13 Nom. 1 Min.

Tap voltage 177,10 kV 154,00 kV 130,90 kV
Impedance voltage 13,24% 12,41% 11,42%
Resistance (75 °C) 0,37% 0,40% 0,41%

Tap position 25 Max.

Supply voltage: 177,10 kV

Terminal voltage: 177,09 kV

Short-circuit current Minimum value Rated Maximum value
HV current 1385,0 A 1538,9 A 1692,7 A

HV peak current 3,73 kA 3,92 kKA 4,12 kA

LV current 7,30 kA 8,11 kA 8,92 kA

LV peak current 19,65 kA 20,68 kA 21,72 kKA

HV reactance: 66,42 Q

HV inductance: 211,41 mH

Tap position 13 Nom.

Supply voltage: 154,00 kV

Terminal voltage: 153,99 kV

Short-circuit current Minimum value Rated Maximum value
HV current 1699,2 A 1888,0 A 2076,8 A

HV peak current 4,57 kA 4,81 kA 5,06 KA

LV current 7,79 kA 8,65 kA 9,52 kA

LV peak current 20,96 kA 22,07 kA 23,17 kA

HV reactance: 47,07 Q

HV inductance: 149,82 mH

Tap position 1 Min.

Supply voltage: 130,90 kV

Terminal voltage: 130,89 kV

Short-circuit current Minimum value Rated Maximum value
HV current 2172,3 A 2413,7 A 2655,1 A

HV peak current 5,85 kA 6,15 kA 6,46 kA

LV current 8,46 kA 9,40 kA 10,34 kA

LV peak current 22,78 kA 23,98 kA 25,18 KA

HV reactance: 31,29 Q

HV inductance: 99,59 mH

Peak factor accordingto IEC = 2,55 Zsupply / Ztrafo = 0,01%

Peak factor according to X’/R= 2,69
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6.5 Test results and oscillograms

Overview of test numbers

150521-4007, 4010, 4013, 4017, 4020, 4023, 4027, 4030, 4033

Remarks

2181-15
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FrU1S 557kV pu

| I1pri 16.1KA pu

FI1sec 50.2kA pu

FU2S 557kV pu
FI2pri 16.1kA pu

FI2sec 50.2kA pu

FU3S 557kV pu
FI3pri 16.1kA pu

FI3sec 50.2kA pu

Itank 10.1KA pu

unit

FBUCh 34 pU - - - - - - - oo oo oo ]

800 ms

Test number: 150521-4007

Phase U ‘ \' ‘ w
Tap position 25

Voltage, phase value, beginning kV | 99,3 | 98,6 101
Voltage, phase value, end kv | 98,3 | 97,9 | 100
Current HV-winding, peak value kA | 3,921 |-3,616|-2,321
Current HV-winding, phase value, beginning | kA | 1,430 | 1,418 | 1,442
Current HV-winding, phase value, end kA | 1,418 | 1,409 | 1,426
Current HV-winding, phase value, average kA | 1,420 | 1,410 | 1,427
Current LV-winding, peak value kA | 21,1 | -19,4 | -12,9
Current LV-winding, phase value, beginning kA | 7,76 | 7,64 | 7,93
Current LV-winding, phase value, end kA | 7,76 | 7,64 | 7,94
Current LV-winding, phase value, average kA | 7,77 | 7,65 | 7,94
Current duration s [0,513]|0,513 | 0,514

Remarks: No visible disturbance.
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FrU1S 557kV pu

| I1pri 16.1KA pu

FI1sec 50.2kA pu

FU2S 557kV pu
FI2pri 16.1kA pu

FI2sec 50.2kA pu

FU3S 557kV pu
FI3pri 16.1kA pu

FI3sec 50.2kA pu

Itank 10.1KA pu

unit

FBUCh 34 pU - - - - - - - oo oo oo ]

800 ms

Test number: 150521-4010
Phase U ‘ \' ‘ w
Tap position 25
Voltage, phase value, beginning kV | 99,2 | 98,3 100
Voltage, phase value, end kv | 98,1 | 97,8 | 99,8
Current HV-winding, peak value kA [-3,892| 3,626 | 2,275
Current HV-winding, phase value, beginning | kA | 1,413 | 1,404 | 1,421
Current HV-winding, phase value, end kA | 1,415 | 1,405 | 1,423
Current HV-winding, phase value, average kA | 1,414 | 1,406 | 1,423
Current LV-winding, peak value kA | -21,0 | 19,4 | 12,6
Current LV-winding, phase value, beginning kA | 7,73 | 7,62 | 7,91
Current LV-winding, phase value, end kKA | 7,74 | 7,62 | 7,91
Current LV-winding, phase value, average kA | 7,74 | 7,40 | 7,92
Current duration s [0,512]0,512 | 0,513

Remarks: No visible disturbance.
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LU1S 557kV pu
| I1pri 16.1KA pu

FI1sec 50.2kA pu

FU2S 557kV pu
FI2pri 16.1kA pu

FI2sec 50.2kA pu

FU3S 557kV pu
FI3pri 16.1kA pu

FI3sec 50.2kA pu

Itank 10.1KA pu-

unit

FBUCh 34 pU - - - - - - - oo oo oo ]

800 ms

Test number: 150521-4013
Phase U ‘ \' ‘ w
Tap position 25
Voltage, phase value, beginning kV | 99,1 | 98,7 101
Voltage, phase value, end kV | 98,4 | 98,1 100
Current HV-winding, peak value kA | 3,867 |-3,654 |-2,228
Current HV-winding, phase value, beginning | kA | 1,414 | 1,406 | 1,423
Current HV-winding, phase value, end kA | 1,414 | 1,406 | 1,424
Current HV-winding, phase value, average kA | 1,416 | 1,408 | 1,425
Current LV-winding, peak value kA | 20,9 | -19,6 | -12,4
Current LV-winding, phase value, beginning kA | 7,75 | 7,63 | 7,92
Current LV-winding, phase value, end kA | 7,75 | 7,62 | 7,92
Current LV-winding, phase value, average kA | 7,75 | 7,64 | 7,93
Current duration s [0,512]0,512 | 0,513

Remarks: No visible disturbance.
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LU1S 557kV pu
| I1pri 16.1KA pu

FI1sec 50.2kA pu

FU2S 557kV pu
FI2pri 16.1kA pu

FI2sec 50.2kA pu

FU3S 557kV pu
FI3pri 16.1kA pu

FI3sec 50.2kA pu

Itank 10.1KA pu

unit

FBUCh 34 pU - - - - - - - oo oo oo ]

800 ms

Test number: 150521-4017

Phase U ‘ \' ‘ w
Tap position 13

Voltage, phase value, beginning kv | 84,6 | 84,1 | 858
Voltage, phase value, end kv | 83,7 | 83,2 | 84,7
Current HV-winding, peak value kA |[-4,403|-2,830| 4,779
Current HV-winding, phase value, beginning | kA | 1,738 | 1,725 | 1,745
Current HV-winding, phase value, end kA | 1,712 | 1,704 | 1,723
Current HV-winding, phase value, average kA [ 1,719 | 1,709 | 1,728
Current LV-winding, peak value kA | -20,5 | -13,2 | 22,5
Current LV-winding, phase value, beginning kA | 8,10 | 7,97 | 8,27
Current LV-winding, phase value, end kA | 8,06 | 7,94 | 8,23
Current LV-winding, phase value, average kA | 8,10 | 7,97 | 8,26
Current duration s [0,512]0,513 | 0,513

Remarks: No visible disturbance.
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FrU1S 557kV pu

| I1pri 16.1KA pu

FI1sec 50.2kA pu

FU2S 557kV pu
FI2pri 16.1kA pu

FI2sec 50.2kA pu

FU3S 557kV pu

FI3pri 16.1kA pu

FI3sec 50.2kA pu

Itank 10.1kA pu
unit

FBUCh 34 pU - - - - - - - oo oo oo ]

800 ms

Test number: 150521-4020

Phase U ‘ \' ‘ w
Tap position 13

Voltage, phase value, beginning kv | 85,3 | 84,5 | 86,1
Voltage, phase value, end kv | 84,4 | 83,3 | 85,0
Current HV-winding, peak value kA | 4,439 | 2,821 | -4,808
Current HV-winding, phase value, beginning | kA | 1,725 | 1,714 | 1,735
Current HV-winding, phase value, end kA | 1,717 | 1,708 | 1,727
Current HV-winding, phase value, average kA [ 1,724 | 1,713 | 1,733
Current LV-winding, peak value kA | 20,7 | 13,1 | -22,6
Current LV-winding, phase value, beginning kA | 8,12 | 8,00 | 8,30
Current LV-winding, phase value, end kA | 8,08 | 7,97 | 8,25
Current LV-winding, phase value, average kA | 8,12 | 8,00 | 8,29
Current duration s [0,512]0,513 | 0,513

Remarks: No visible disturbance.
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FrU1S 557kV pu

| I1pri 16.1KA pu

FI1sec 50.2kA pu

FU2S 557kV pu
FI2pri 16.1kA pu

FI2sec 50.2kA pu

FU3S 557kV pu
FI3pri 16.1kA pu

FI3sec 50.2kA pu

Itank 10.1kA pu
unit

FBUCh 34 pU - - - - - - - oo oo oo ]

800 ms

Test number: 150521-4023

Phase U ‘ \' ‘ w
Tap position 13
Voltage, phase value, beginning kv | 85,0 | 84,3 | 85,7
Voltage, phase value, end kv | 83,9 | 83,1 | 84,8
Current HV-winding, peak value kA |-4,416|-2,790| 4,750
Current HV-winding, phase value, beginning | kA | 1,721 | 1,709 | 1,730
Current HV-winding, phase value, end kA | 1,713 | 1,703 | 1,722
Current HV-winding, phase value, average kA | 1,720 | 1,709 | 1,729
Current LV-winding, peak value kA | -20,5 | -13,0 | 224
Current LV-winding, phase value, beginning kA | 8,10 | 7,98 | 8,27
Current LV-winding, phase value, end kA | 8,06 | 7,94 | 8,23
Current LV-winding, phase value, average kA | 8,10 | 7,98 | 8,27
Current duration s [0,513]0,513 | 0,513

Remarks: No visible disturbance.
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FrU1S 557kV pu

| I1pri 16.1KA pu

FI1sec 50.2kA pu

FU2S 557kV pu
FI2pri 16.1kA pu

FI2sec 50.2kA pu

FU3S 557kV pu
FI3pri 16.1kA pu

FI3sec 50.2kA pu

Itank 10.1KA pu

unit

FBUCh 34 pU - - - - - - - oo oo oo ]

800 ms

Test number: 150521-4027

Phase U ‘ \' ‘ w
Tap position 1

Voltage, phase value, beginning kv | 73,2 | 73,0 | 74,3
Voltage, phase value, end kV | 721 | 71,4 | 72,5
Current HV-winding, peak value kA [-3,715]| 6,291 | -5,904
Current HV-winding, phase value, beginning | kA | 2,254 | 2,247 | 2,275
Current HV-winding, phase value, end kA | 2,229 | 2,218 | 2,244
Current HV-winding, phase value, average kA | 2,248 | 2,238 | 2,267
Current LV-winding, peak value kA | -14,8 | 24,6 | -23,5
Current LV-winding, phase value, beginning kA | 8,93 | 8,83 | 9,16
Current LV-winding, phase value, end kA | 8,83 | 8,71 9,03
Current LV-winding, phase value, average kA | 891 | 879 | 9,13
Current duration s [0,515|0,514 | 0,515

Remarks: No visible disturbance.
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FU1S 557kV pu

| I1pri 16.1KA pu

FI1sec 50.2kA pu

FU2S 557kV pu
FI2pri 16.1kA pu

FI2sec 50.2kA pu

FU3S 557kV pu
FI3pri 16.1kA pu

FI3sec 50.2kA pu

Itank 10.1KA pu

unit

FBUCh 34 pU - - - - - - - oo oo oo ]

800 ms

Test number: 150521-4030

Phase U ‘ \' ‘ w
Tap position 1

Voltage, phase value, beginning kv | 72,8 | 72,7 | 73,9
Voltage, phase value, end kv | 71,56 | 71,2 | 721
Current HV-winding, peak value kA | 3,707 |-6,279| 5,889
Current HV-winding, phase value, beginning | kA | 2,242 | 2,235 | 2,264
Current HV-winding, phase value, end kA | 2,218 | 2,208 | 2,234
Current HV-winding, phase value, average kA | 2,237 | 2,227 | 2,257
Current LV-winding, peak value kA | 14,8 | -24,6 | 23,5
Current LV-winding, phase value, beginning kA | 8,89 | 8,78 | 9,11
Current LV-winding, phase value, end kA | 8,79 | 8,67 | 8,99
Current LV-winding, phase value, average kA | 8,87 | 8,75 | 9,08
Current duration s | 0,514 | 0,514 | 0,514

Remarks: No visible disturbance.
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FrU1S 557kV pu

| I1pri 16.1KA pu

FI1sec 50.2kA pu

FU2S 557kV pu
FI2pri 16.1kA pu

FI2sec 50.2kA pu

FU3S 557kV pu
FI3pri 16.1kA pu

FI3sec 50.2kA pu

Itank 10.1KA pu

unit

FBUCh 34 pU - - - - - - - oo oo oo ]

800 ms

Test number: 150521-4033

Phase U ‘ \' ‘ w
Tap position 1

Voltage, phase value, beginning kV | 73,2 | 73,2 | 74,2
Voltage, phase value, end kV | 72,2 | 71,4 | 724
Current HV-winding, peak value kA [-3,819]| 6,331 | -5,847
Current HV-winding, phase value, beginning | kA | 2,253 | 2,246 | 2,274
Current HV-winding, phase value, end kA | 2,227 | 2,216 | 2,242
Current HV-winding, phase value, average kA | 2,247 | 2,237 | 2,266
Current LV-winding, peak value kA | -15,2 | 24,8 | -23,3
Current LV-winding, phase value, beginning kA | 8,93 | 8,82 | 9,15
Current LV-winding, phase value, end kA | 8,82 | 8,71 9,02
Current LV-winding, phase value, average kA | 8,91 8,79 | 9,12
Current duration s | 0,514 | 0,514 | 0,514

Remarks: No visible disturbance.
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Externally no visible change.
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Photographs after test
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7 INSPECTION OF THE ACTIVE PART

On 14 Augustus 2015 the transformer was untanked and the active part was inspected by a KEMA
inspector at the factory of the manufacturer.

The out-of-tank inspection with respect to displacements, deformations of core and windings,
connections and supporting structures or traces of discharges did not reveal any apparent defects.
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) 1. OSB Ahi Evran Mah. Anadolu Caddesi No:6 Sincan / ANKARA ~
-— o= i .
— Tel:+90 312 267 01 56-57-58-59-60 Fax:+90 312 267 00 34 TORKMALI
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Annex | ROUTINE TESTS BEFORE SHORT-CIRCUIT TESTS

Routine tests before the short-circuit tests were carried out at the factory of the manufacturer on
20 April 2015 without the presence of a KEMA inspector. See enclosed report on the following
pages. The responsibility for the content of this report rests with the manufacturer.



_=_. TRANSFORMER :atf — 20;;-0200;5
erial No.
- a» ROUTINE TEST REPORT e rd ASTOR
B ) 1. Organize Sanayii Bolgesi Ahi Evran Mah.
- - Anadolu Cad. No:6 Sincan, ANKARA / TURKEY Vec.t or Group YNyn0
® Phone: +90 312 267 01 56 (57-58-59-60) Project No. 14-124
ASTO R Fax: +90 312 267 00 34 Cooling ONAN/ONAF
Customer | Type Conservator Tank
POWER]| 62,5 MVA| PHASE | 3| FREQ. |50Hz[Temp.Rise (°K)| 55 / 60|Winding (HV/LV)| Cu / Cu
Primary Secondary Nominal TURN RATIO DEVIATION (= %0,5)
Tab
Voltage (V)| Voltage (V) Values 1U1V/2U2N | 1VIW/2V2N | 1W1U/2W2N [ 1U1V/2U2N | 1VIW/2V2N | 1W1U/2W2N
1 130900 3,896 3,8966 3,8985 3,8968 0,020 0,068 0,025
2 132825 3,953 3,9539 3,9559 3,9542 0,020 0,070 0,027
3 134750 4,010 4,0115 4,0135 4,0117 0,027 0,077 0,032
4 136675 4,068 4,0690 4,0709 4,0692 0,032 0,078 0,037
5 138600 4,125 4,1265 4,1283 4,1267 0,036 0,080 0,041
6 140525 4,182 4,1840 4,1859 4,1842 0,041 0,086 0,046
7 142450 4,240 4,2415 4,2433 4,2416 0,045 0,088 0,048
8 144375 4,297 4,2990 4,3007 4,2991 0,049 0,089 0,052
9 146300 4,354 4,3564 4,3583 4,3566 0,051 0,095 0,056
10 | 148225 4,411 4,4140 4,4159 4,4141 0,058 0,101 0,060
11 150150 4,469 4,4715 4,4738 4,4718 0,062 0,113 0,068
12 152075 4,526 4,5298 4,5327 4,5292 0,083 0,147 0,070
13 | 154000 33600 4,583 4,5864 4,5895 4,5867 0,067 0,135 0,073
14 | 155925 4,641 4,6437 4,6458 4,6439 0,066 0,112 0,071
15 | 157850 4,698 4,7012 4,7032 4,7013 0,070 0,112 0,072
16 | 159775 4,755 4,7587 4,7608 4,7588 0,073 0,118 0,076
17 | 161700 4,813 4,8161 4,8181 4,8163 0,075 0,116 0,079
18 | 163625 4,870 4,8734 4,8757 4,8739 0,074 0,121 0,084
19 | 165550 4,927 4,9312 4,9333 4,9314 0,084 0,126 0,088
20 | 167475 4,984 4,9886 4,9907 4,9887 0,085 0,127 0,087
21 169400 5,042 5,0459 5,0483 5,0463 0,084 0,132 0,092
22 171325 5,099 5,1035 5,1062 5,1038 0,089 0,142 0,095
23 | 173250 5,156 5,1612 5,1636 5,1614 0,096 0,143 0,100
24 | 175175 5,214 5,2186 5,2208 5,2187 0,097 0,139 0,099
25 | 177100 5,271 5,2760 5,2784 5,2763 0,098 0,144 0,104
DC WINDING RESISTANCES t(°C) = 16,7
Tab HV Winding (Q) LV Windings (mQ)
Riutv Riviw Riw1u Rivean | Deviation Raouav Rovow Rowau Romean [ Deviation
1 0,9795 0,9793 0,9777 0,9788 0,184%
2 0,9991 0,9994 0,9964 0,9983 0,301%
3 1,0148 1,0147 1,012 1,0138 0,277%
4 1,0313 1,0314 1,0285 1,0304 0,282%
5 1,0469 1,047 1,0439 1,0459 0,297%
6 1,0632 1,0639 1,0606 1,0626 0,311%
7 1,0789 1,0793 1,076 1,0781 0,307%
8 1,0956 1,0965 1,0926 1,0949 0,357%
9 1,1112 1,1116 1,1081 1,1103 0,316%
10 1,1279 1,1287 1,1248 1,1271 0,347%
11 1,1433 1,144 1,1403 1,1425 0,324% 44,912 45,008 44,996 44,9720 0,214%
12 1,1598 1,161 1,1569 1,1592 0,354%
13 1,1926 1,194 1,1909 1,1925 0,260%
14 1,2123 1,2136 1,2094 1,2118 0,347%
15 1,2278 1,2288 1,225 1,2272 0,310%
16 1,2442 1,2458 1,2416 1,2439 0,338%
17 1,2598 1,2612 1,2568 1,2593 0,350%
18 1,2764 1,2781 1,2734 1,2760 0,369%
19 1,2919 1,2934 1,289 1,2914 0,341%
20 1,3087 1,3104 1,3057 1,3083 0,360%
21 1,324 1,3259 1,3212 1,3237 0,356%
22 1,3407 1,3428 1,3378 1,3404 0,374%
23 1,3561 1,3583 1,3532 1,3559 0,377%
24 1,3727 1,3754 1,3699 1,3727 0,401%
25 1,3879 1,3907 1,3853 1,3880 0,390%
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TRANSFORMER
ROUTINE TEST REPORT

1. Organize Sanayii Bolgesi Ahi Evran Mah.
Anadolu Cad. No:6 Sincan, ANKARA /| TURKEY
Phone: +90 312 267 01 56 (57-58-59-60)

Fax: +90 312 267 00 34

Date

20.4.2015

Serial No.

50003

Brand

ASTOR

Vector Group

YNynO

Project No.

14-124

Cooling

ONAN/ONAF

Customer |

Type

Conservator Tank

POWER| 62,5 MVA |

PHASE

| 3] FREQ. |50Hz|Temp. Rise (°K)|55 / 60

Winding (HV / LV)

Cu / Cu

INSULATION RESISTANCES (GQ)

@20 °C

DIELECTRIC TESTS

Time

15s|30s

45s|60s| 30s

60 s

TEST NAME

Voltage

Frequency

Time

Prim. - Tank (5 kVdc)

31,7]133,5

34,4135,2| 30,8

32,4

APLIED VOLTAGE TEST (HV-N)

38 kV

50 Hz 60 s

Prim. - Sec. (5 kVdc)

223 | 231

235|241 | 212,2

221,3

APLIED VOLTAGE TEST (LV)

70 kV

50 Hz 60 s

Sec. - Tank (5 kVdc)

82,4 122

153 [ 178 | 112,5

163,9

INDUCED AC WITHSTAND

275,0 kV

200 Hz 30s

MEASUREMENT

OF SHORT CIRCUIT IMPEDANCE & LOAD LOSSES @18,7°C

Nominal

Tab Current (A)

Applied
Current (A)

Measured Values

Calculated Values

S.C.Voltage (Uk)

Py (W)

Py (W)

Pw (W)

P @187

%Uk ZP

@187 | Pk@75°C

1 ]275,6638

275,210

14922

77062,0

66423,0

77569,0

221054,0

11,42

221783,6

258532

13 |234,3142

234,590

19130

78262,0

64252,0

73590,0

216104,0

12,41

215596,2

248032

25 |203,7515

203,810

23459

75545,0

58746,0

69257,0

203548,0

13,24

203431,2

233284

MEASUREMENT OF NO-LOAD LOSSES & CURRENTS

Terminal
(V)

Voltage

Nom.
Cur. (A)

Freq.
(Hz)

Currents (A)

No-load Losses (W)

I0U

I0V IOW

zl Pou

POV

POW

Po

2U2Vv2W | 30251

50 1073,94

0,663

0,49388| 0,50103

0,553 | 8720,22

5349,28

7579,21

21648,7

2U2V2W | 33637

50 1073,94

0,7501

0,5177 | 0,582

0,617 | 11327

6693,02

10083,8

28103,9

2U2V2W | 37176

50

1073,94

1,0564

0,76869 | 1,0936

0,973 | 17278,2

9133,2

12594,6

39006

TESTS ON ON-LOAD TAP-CHANGERS — OPERATION TEST

1 |With the transformer de-energized, eight complete cycles of operation.

PASS

of operation.

With the transformer de-energized, and with the auxiliary voltage reduced to 85 % of its rated value, one complete cycle

PASS

With the transformer energized at rated voltage and frequency at no load, one complete cycle of operation.

PASS

With one winding short-circuited and, as far as practicable, rated current in the tapped winding, 10 cycles of tap-change
operations across the range of two steps on each side from where a coarse or reversing changeover selector operates.

PASS

CALCULATED
VALUES

NO-LOAD
LOSSES (P,)

Tol.=+%15
(W)

NO LOAD
CURRENT (lp)

Tol.=+%30

(%)

75°C (PK)

Tol.=+%10
(W)

LOAD LOSSES @

S.C. IMPEDANCE
@ 75°C (Uk)

Tol.=£%7,5
(%)

GUARANTEED

30000

0,25

250000

12

VOLTAGE
REGULATION
@ 4/4 LOAD

cosd =1
(%)

EFFICIENCY
@ 4/4 LOAD

(n)

cosd =1
(%)

RESULTS

28076

0,06

248032

12,41

1,17

99,56

Oil Type

Oil Weight(kg)

Active Part Weight (kg)

Total Weight (kg)

Nynas Lyra X

17800

47500

83000

This test report doesn't include the all tests performed on transformer.
All values in this test report is preliminary work results, and given for informational purposes only.

This transformer meets requirements provided by IEC standards.

CUSTOMER

Approved

\ FORMW
PEFRAL Iif,A.S.

Transtek
ISTANBUL

.ad. Ne: 18

59 905 5899

N¢
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Annex Il ROUTINE TESTS AFTER SHORT-CIRCUIT TESTS

Routine tests after the short-circuit tests were carried out at the factory of the manufacturer on 10 and
11 August 2015 in presence of a KEMA inspector.

See enclosed report on the following pages.
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0ZGUNEY ELEKTRIK TEST LABORATUVARI

TEST RAPORU / TEST REPORT EE
OZGUNEY ELEKTRIK INS. NAK. TAS. MOB. SAN. VE TiC. LTD. STi. AB-0650-T
1. Organize Sanayii Bolgesi Ahi Evran Mah. Anadolu Cad. No:6 Sincan / ANKARA 15080007
Tel / Phone: +90 312 267 01 56, Fax: +90 312 267 00 34
web: http://www.ozguney.com.tr 08.15

DENEYIN TANIMI
TEST DEFINITION

. Transformator Rutin Testleri
* Transformer Routine Tests

MUSTERI ADI VE ADRESI
CUSTOMER NAME AND ADDRESS

NUMUNE TANIMI
SAMPLE DESCRIPTION

_ ASTORAS.
" 1. Organize Sanayi Bélgesi Ahi Evran Mah. Anadolu Cad. No:6 Sincan / ANKARA

. Marka:ASTOR; Seri No:50001; 80/100 MVA; 154/33,6 kV; 50 Hz; YNynO; 3 Fazli; YG/AG
" Sargisi:Cu/Cu; G.Depolu; ONAN/ONAF; gli¢ transformatori.

Brand:ASTOR; Serial No:50001; 80/100 MVA; 154/33,6kV; 50Hz; YNynO; 3 Phase; HV/LV
Winding:Cu/Cu; Conservator Tank; ONAN/ONAF; power transformer.

NUMUNE KABUL TARiHi

. 8.8.201

RECEIPT OF SAMPLE fi

DEREVTARILERR . 12.08.2015 - 13.08.2015

TEST DATE(S)
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Transformator karakteristikleri

Characteristics of transformer

Marka

Brand

Glig (kVA)

Power (kVA)

Baglanti Grubu

Vector Group
Sogutma

Cooling

Fabrika No

Factory No

Tip

_TVDE'

Imal Yili

Production Year

Sargi (YG / AG)
Windings (HV/LV)
Toplam Agirhik (kg)
Total Weight (kqg)
Nakil Agirlig (kg)
Tranportation Weight (kg)
Aktif Kisim Agirhigi (kg)
Active Part Weight (kqg)
Yag Agirhigi (kg)

Oil Weight (kg)

Yag Markasi

Oil Brand

Faz / Frekans (Hz)
Phase/Freq. (Hz)

Son Kullanici

End User

: ASTOR

: YNynO
: ONAN / ONAF

1 14-123

: Cu/Cu

: 117000

: 86000

: 70000

: 21500

. NYNAS Lyra X
: 3/50Hz

: TEIAS

GIRIS
GIRIS

: 80000 / 100000

. YAKD'li Gii¢ Transformatorii
" Power Transformer with OLTC
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12.8.2015 |
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1. Gerilim gevirme oraninin 6lgtilmesi ve faz farkinin kontroli
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2. Yalitim sistemi kapasitanslarinin ve kayip faktorindn (tan &) 6lglilmesi. .
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3. Miknatislanma akiminin 6lgtlmesi
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11.

12.
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14.
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16.

17.

izolasyon direnclerinin &lgiilmesi.(Her bir sargi ile toprak arasindaki ve sargilar arasindaki d.a. yalitim direncinin dlgtilmesi.)

Measurement of d.c. insulation resistance between each winding to earth and between winding. 7
Sargi direncinin 6lgiilmesi

Measurement of winding resistance 8
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Kisa devre empedansinin ve yiikte kaybin dlgtilmesi

Measurement of short-circuit impedance and load loss 10
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APPENDIX 2. Name plate of the transformer 43
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elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gii¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF

1. Gerilim gevirme oraninin dlgiilmesi ve faz kaymasinin kontrolii

1. Measurement of voltage ratio and check of phase displacement

ooy | Primer | sekonder | Nominal BOSTA CEVIRME ORANLARI SAPMA MIKTARI (< %0,5)
Gerilimi (V) | Gerilimi (V) | Degerler Measured Voltage Ratio Deviation (< 0,5%)

Tap V(;,:tl:;zr;’V) 52;:;:’:‘0(3[) NVO(Z,UIZ:/ 1U1IN/2u2n 1VIN/2v2n 1W1N/2w2n 1U1IN/2u2n 1VIN/2v2n 1W1N/2w2n
1 130900 3,8958 3,9029 3,9028 3,9029 0,181 0,179 0,181
2 132825 3,9531 3,9597 3,9597 3,9597 0,166 0,166 0,166
3 134750 4,0104 4,0167 4,0166 4,0167 0,157 0,154 0,157
4 136675 4,0677 4,0736 4,0736 4,0167 0,145 0,145 1,254
5 138600 4,1250 4,1308 4,1308 4,1308 0,141 0,141 0,141
6 140525 4,1823 4,1877 4,1876 4,1877 0,129 0,127 0,129
74 142450 4,2396 4,2446 4,2446 4,2446 0,118 0,118 0,118
8 144375 4,2969 4,3016 4,3015 4,3016 0,110 0,108 0,110
9 146300 4,3542 4,3586 4,3585 4,3585 0,102 0,100 0,100
10 148225 4,4115 4,4152 4,4154 4,4155 0,085 0,089 0,092
11 150150 4,4688 4,4724 4,4723 4,4724 0,082 0,079 0,082
12 152075 4,5260 4,5294 4,5293 4,5293 0,074 0,072 0,072
13 154000 33600 4,5833 4,5862 4,5861 4,5861 0,063 0,060 0,060
14 155925 4,6406 4,6431 4,6430 4,6430 0,053 0,051 0,051
15 157850 4,6979 4,7000 4,7000 4,7000 0,044 0,044 0,044
16 159775 4,7552 4,7569 4,7569 4,7569 0,036 0,036 0,036
17 161700 4,8125 4,8139 4,8138 4,8138 0,029 0,027 0,027
18 163625 4,8698 4,8708 4,8708 4,8708 0,021 0,021 0,021
19 165550 49271 4,9277 4,9277 49277 0,013 0,013 0,013

20 167475 4,9844 4,9847 4,9846 4,9847 0,007 0,005 0,007
21 169400 5,0417 5,0416 5,0415 5,0415 0,001 0,003 0,003
22 171325 5,0990 5,0985 5,0984 5,0984 0,009 0,011 0,011
23 173250 5,1563 5,1555 5,1554 5,1554 0,015 0,016 0,016
24 175175 5,2135 5,2124 5,2123 5,2124 0,022 0,024 0,022
25 177100 5,2708 5,2693 5,2693 5,2693 0,029 0,029 0,029

Faz farkinin kontroli dl¢tim cihazi ile yapiimistir. Tespit edilen faz kaymasi :

YNynO
Phase displacement of the transformer checked by measuring device. Checked phase displacement :
Standart / Standard : TS EN 60076-1 MADDE 11.3, IEC 60076-1 CLAUSE 11.3 6\’
Olgtim Cihazi / Meassuring Device: TETTEX TTR 2796 ermﬂ}é;ial No: 177783

0
urep® e
\7

nard "% 28
P;Ca‘e_‘ \L1 .‘ . 65
% .L;"‘ Vi Lo

. ~ - - i .
Tarih: 12.8.2015 Testi Yapan: /(/) Onaylayan: C Gozlemci(ler): { ;1 l
Date: | TestedBy: 7* Approved By:[f=/ Observer(s): " * ?77 |

LF-62 / REV-01 Sayfa No, Page No : 4 / 51



ozgune

OZGUNEY ELEKTRIK TEST LABORATUVARI

TEST RAPORU

AB-0650-T

15080007
N elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gli¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF

2. Yalitim sistemi kapasitanslarinin ve kayip faktoriiniin (tan 8) dlglilmesi.

2. Measurement of system capacitances and dissipation factor (tan 6) of the insulation system capacitance.

iki sargil transformatérlerde ve busingler igin kapasite ve (tan &) él¢limi icin test diizenekleri.
Measurement connections of a two windings transformer and spare bushing for measurement of capacitances and (tan 6).

Input A High Voltage
High Voltage Input A High Voltage — .'_'lﬁ‘fﬁ,A
= éi,“i
¥ 3 * i
=3 =3 % =
] = = Input A High Voltage
HV GND HV GND ]
C. o ’ — S T . 1 1
Test Objesi Sicakligi Test Object Temperature : 27,8 °C
Ortam Sicakhigi Ambient Temp= 25,8 °C Bagil Nem Relative Humitidy= 54,0 %
Test Test YG GiRiS | GIRISA | YGGND Test vanasite %'de KF (tan&) | %'de KF (tan8) | %'de PF (cosd) | %'de PF (cosd)
Noktasi | Modu | Baglantisi | Baglantisi | Baglantisi Gerilimi P (27,8°C) (20°C) (27,8°C) (20°C)
HVINPUT | INPUTA | HVGND Test ) DF % (tans) | DF % (tans) PF% (cos) PF% (cosp)
DUT | Test Mod Capacitance
%€l 1 to to Voltage | “P%¢' @278 | @20 @27,8°C @20°C
CuL USTA YG (HV) | AG (LV) Tank 10,0 kV 8,8940 nF 0,16% 0,15% 0,16% 0,15%
Cue | GST gA+B| YG (HV) | AG(LV) Tank 10,0 kV 4,2140 nF 0,16% 0,16% 0,16% 0,16%
Cc |GSTgA+B| AG(LV) | YG(HV) Tank 10,0 kV 14,6300 nF 0,24% 0,23% 0,24% 0,23%
Busingler Uzerinde Testler Tests on Bushings
Test Objesi Sicakhg Test Object Temperature : 27,8 °C
Ortam Sicakhigi Ambient Temp= 25,8 °C Bagil Nem Relative Humidity= 54,0 %
Sorl Ko Test Test YG GIRIS GIRIS A YG GND Test Kapasite | deKF(tand) | %'de KF (tans)
Noktasi | Modu Baglantisi Baglantisi Baglantisi Gerilimi " (27,8°C) (20°C)
) HV INPUT INPUT A HV GND Test ) DF % (tané) DF % (tané)
Serial N DUT | Test Mod C t
eriativo estMoae to to to Voltage BRGEEncs: @(27,8°C) @(20 °C)
U inal
c1 UsTA o StTemins Yest by Flang 10,0kV | 269,30 pF 0,29% 0,29%
Top Terminal Test Tap Flange
T Ust Termi Fl
1485787 | €2 | GSTgA+B Eshillap URsThce el A 2,0kv | 707,70 pF 0,22% 0,22%
Test Tap Top Terminal Flange
T Blanti Yok Fl
C1+C2 | GSTgA+B est Ucu Baglanti Yo = 2,0kv | 971,80 pF 0,27% 0,27%
Test Tap Not connected Flange
Ust Terminal | T Fl
a1 USTA | e £aLLs P 10,0kv | 270,50 pF 0,29% 0,29%
Top Terminal Test Tap Flange
Test Ucu Ust Terminal Flang
v
14 B 5788 C2 | GSTgA+B Fest Top 7op Terminal e 2,0k 703,40 pF 0,27% 0,22%
=
c1+C2| GsTgass|  TeStUc BEanty Yok Flans 2,0kV | 968,80 pF 0,23% 0,23%
Test Tap Not connected Flange
c1 pera | el Teskde Flans 10,0kv | 267,50 pF 0,27% 0,27%
Top Terminal Test Tap Flange
Test Ucu Ust Terminal Flang
14 B 5789 C2 | GSTgA+B TEETIR rep el i 2,0 kv 769,20 pF 0,23% 0,23%
Test Ucu Baglant: Yok Flang
C1+C2| GSTgA+B Fest T — Flonge 1033,00 pF 0,25% 0,25%

Standart / Standard : IEEE C57.12.90 Madde/Clause 10.10, Ik

Madde/Clause 11.1.2.2 a. & 11.1.2.2 c.

Olgtim Cihazi / Meassuring Device:

: D.GL
Seri No / Serial No :

T
11.1.2.2a. &11.1.2.2 c.; TSEN 60076-1

178857

Tarih:
12.8
; Date;» )

LF-62 / REV-01

.2015

Testi Yapan:
Tested By:

1

!'

e
=
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0ZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T

. O Zg U ney TEST RAPORU 15080007

elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gii¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
|Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF

3. Miknatislanma akimi élglilmesi
3. Excitation current measurement
Miknatislanma akimi 6lglilmu igin test diizenekleri.

Measurement connections for excitation current measurement
Input A

High Voltage

HV GND
¥ o
I Test Test YG GIRIi$ GIRIS A YG GND Test Miknatislanma
Noktasi Modu Baglantisi Baglantisi Baglantisi Gerilimi Akimi
Tap pUT Test Mode HV /::I)PUT INPtL(/)TA HVtGoND v;ztg . E)gli::;otn
1U-1IN USTA 1 4 Tank 10,0 kv 45,940 mA
1 1V-IN USTA 2 4 Tank 10,0 kv 32,280 mA
1W-1N USTA 3 4 Tank 10,0 kv 45,980 mA
1U-IN USTA 1 4 Tank 10,0 kv 32,210 mA
13 1V-1N USTA 2 4 Tank 10,0 kv 22,220 mA
1W-1N USTA 4 Tank 10,0 kV 32,210 mA
1U-1N USTA 1 4 Tank 10,0 kv 24,030 mA
25 1V-IN UST A 2 4 Tank 10,0 kv 16,190 mA
1W-1N USTA 3 4 Tank 10,0 kv 23,790 mA
2U-2N UST A 5 8 Tank 5,0 kV 174,800 mA
f\f 2V-2N UST A 6 8 Tank 5,0 kV 124,000 mA
2W-2N USTA 7 8 Tank 5,0 kv 174,700 mA

Standart / Standard : Test yontemi olarak TEIAS GiS GUC TRANSFORMATORU (154kV/OG) TiP TEKNIK SARTNAMESI
(REViZYON:TEMMUZ 2013/iDB-4) madde 4.3.2.k. esas alinmigtir.
Test performed according to TEIAS GIS POWER TRANSFORMER
clause 4.3.2.k.

Olclim Cihazi / Meassuring Device: Seri No / Serial No : 178857
utege”
Qicherd Lo 1§|l¢‘\$
Tarih: Testi Yapan: /} ‘ Onaylay9ﬁ:‘e e .‘cﬁ,ﬁer)z Y )
12.8.2015 ST '
Date: Tested By: Approved By w= Observer(s): E—'/—
{ | i y o« S
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OzGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
TEST RAPORU 15080007
OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gii¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
|Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF

4. izolasyon direnglerinin dlgiilmesi.(Her bir sargi ile toprak arasindaki ve sargilar arasindaki d.a. yalitim direncinin &lgiilmesi.)
4. Measurement of d.c. insulation resistance between each winding to earth and between winding.

izolasyon direnci 6l¢im cihazi baglanti sekilleri. Insulation resistance measurement device connection diagrams.
N A B C

Line
Guard
Earth l l l T
S ! | e I """
n a b C ==
Sekil 2.1. YG - Tank 6l¢limi Sekil 2.2. AG - Tank 6l¢limi
Figure 2.1. HV - Tank measurement Figure 2.2. LV - Tank measurement
N A B C A B C
T i
Line Line
-l Guard —
CT Guard : e
Earth | Earth T
: 3k
Sekil 2.3. YG - AG Olglimii Sekil 2.4. Niive - Tank ve Cergeve - Tank 6lglimi
Figure 2.3. HV - LV measurement Figure 2.4. Core - Tank & Frame - Tank measurement
Blciim Noktasi 27,9°C'de izolasyon Direngleri (GQ) 20°C'de izolasyon Direngleri (GQ)
Measurement S:/::g:, 2::)) Insulation Resistances @ 27,9°C (GQ) Insulation Resistances @ 20°C(GQ)
Far os | 15s | 30s | 455 | e60s | 600s | 30s 60s 600s DAR PI
LGV::: n’;(k 5,0 kV 15,6 68,1 71,2 73,0 72,6 86,0 123,2 125,6 148,7 | 1,01966 | 1,184
YG - AG
e 517 5,0 kv 95,1 | 118,1 | 134,2 | 149,0 | 160,1 | 329,2 232,2 277,0 569,5 | 1,19300 | 2,0562
AG - Tank
S T 5,0 kv 3,5 16,5 28,0 34,6 42,0 | 119,2 48,4 72,7 206,2 | 1,50000 | 2,8381
Nave-Tank | 5 kv 27 | 608 | 654 | 688 | 7110 | — | 1131 | 1230 —  |108716 | -
Core - Tank
- Tank
Corgeve-Tank] oskv | 12 | 22 | 33 | 38 | 42 | — 57 71 - | L242sz
Frame - Tank
Nove-Cerceve | skv | 68 | 176 | 221 | 244 | 263 | — | 382 | 455
Core - Frame -

DAR : Dielektrik emilim orani. Dielectric Absorption Ratio.
Pl : Polarizasyon endeksi. Polarization Index.

d Hou '
DR = K609 i = R (8009 R‘°‘::‘ s
e (305) s (605) 2% ey Mm
Standart / Standard : IEEE C57.12.90 MADDE/CLAUSE 10.11; TS EN 60076-1 Madde 11.1.2.2; IEC 60076-1 i ‘f

Test siireleri ve hesaplamalar icin TEIAS GiS GUC TRANSFORMATORU (154kV/0G) TiP TEKNiK SARTNAMESI (REVIZYON ‘TEMMUZ
2013/iDB-4) madde 4.3.2.d. esas alinmistir.
Test performed according to TEIAS GIS POWER TRANSFORMER (154kV,/MV) TECHNICAL SPECIFICATION (REVISION: JULY 2013/IDB-4)

clause 4.3.2.d.
Olgiim Cihazi / Meassuring Device: METREL MI 3200 Seri No / Serial No : 12140177

7 Amébzlemci(lrer) i &
7 ( | "Q_t)»server(s)

. S _— o~
Tarih: Testl Yapan %, ) Onaylayan
Date: ’ Tested By:

R BPUVEEETE.,

L S —— —
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OzZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T

>y ozg un ey TEST RAPORU 15080007

elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gii¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF

5. Sargi direncinin dlglilmesi

5. Measurement of winding resistance

Direng &lglim sicakligi Measurement temperature : 28,9 °C
Poz. Test Akimi YG SARGISI HV WINDING Ortalama Deger Sapma
Tap Test Current 1U-1v 1v-1w 1wW-1U Mean Value Deviation
1 19,90 A 0,44717 Q 0,44673 Q 0,44645 Q 0,44678 Q 0,161%
2 19,90 A 0,46004 Q 0,45879 Q 0,45896 Q 0,45926 Q 0,272%
3 19,90 A 0,47036 Q 0,46903 Q 0,46927 Q 0,46955 Q 0,284%
4 19,90 A 0,48053 Q 0,47943 Q 0,47946 Q 0,47981 Q 0,229%
5 19,90 A 0,49093 Q 0,48960 Q 0,48983 Q 0,49012 Q 0,272%
6 19,90 A 0,50114 Q 0,49999 Q 0,50004 Q 0,50039 Q 0,230%
7 19,90 A 0,51150 Q 0,51025 Q 0,51039 Q 0,51071 Q 0,245%
8 19,90 A 0,52188 Q 0,52081 Q 0,52083 Q 0,52117 Q 0,205%
9 19,90 A 0,53224 Q 0,53102 Q 0,53119 Q 0,53148 Q 0,230%
10 19,90 A 0,54255 Q 0,54154 Q 0,54146 Q 0,54185 Q 0,201%
11 19,90 A 0,55300 Q 0,55174 Q 0,55183 Q 0,55219 Q 0,228%
12 19,90 A 0,56325Q 0,56228 Q 0,56210 Q 0,56254 Q 0,205%
13 19,90 A 0,55476 Q 0,55459 Q 0,55398 O 0,55444 Q 0,141%
14 19,90 A 0,56790 Q 0,56689 Q 0,56674 Q 0,56718 Q 0,205%
15 19,90 A 0,57832Q 0,57707 Q 0,57709 Q 0,57749 Q 0,217%
16 19,90 A 0,58844 QO 0,58745 Q 0,58729 Q 0,58773 Q 0,196%
17 19,90 A 0,59887 Q 0,59765 Q 0,59764 Q 0,59805 Q 0,206%
18 19,90 A 0,60906 Q 0,60802 Q 0,60789 Q 0,60832 Q 0,192%
19 19,90 A 0,61944 Q 0,61828 Q 0,61822 Q 0,61865 Q 0,197%
20 19,90 A 0,62977 Q 0,62887 Q 0,62861 Q 0,62908 Q 0,185%
21 19,90 A 0,64021 Q 0,63911 Q 0,63899 Q 0,63944 Q 0,191%
22 19,90 A 0,65048 Q 0,64961 Q 0,64930 Q 0,64980 Q 0,182%
23 19,90 A 0,66085 Q 0,65978 Q 0,65964 Q 0,66009 Q 0,183%
24 19,90 A 0,67114 Q 0,67029 Q 0,66999 Q 0,67047 Q 0,172%
25 19,90 A 0,68139 Q 0,68043 Q 0,68013 Q 0,68065 Q 0,185%
Poz. Test Akimi AG SARGISI LV WINDING Ortalama Deger Sapma
Tap Test Current 1U-1v 1v-1w 1W-1U Mean Value Deviation
- 31,80 A 18,8160 mQ 18,8220 mQ 18,8560 mQ 18,8313 mQ 0,213%

Standart / Standard : TS EN 60076-1 MADDE 11.2, IEC 60076-1 CLAUSE 11.2
Olgtim Cihazi / Meassuring Device: TETTEX 2293

e Bs¥rial No : 178380

‘ Tarih: 7 Testi Yapan: ~\ | 770 7"" T - 1 S S !
‘ I 12.8.2015 i lyapans ) /[ /1 i naylayan: ‘ |
=l | TestedBy: /| Approved By: : _

LF-62 / REV-01 Sayfa No, Page No: 8 / 51



OZGUNEY ELEKTRIK TEST LABORATUVARI

TEST RAPORU

AB-0650-T

o : 15080007
OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gli¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF
6.Yiiksiiz (Bosta) kaybin ve akimin dlglilmesi
6. Measurement of no-load loss and current
a
<2
c C
cT. - &
- 2 n
LJ P.T. LJ P.T. LJ P.T.
1ann= - )
= -
= = - occom S
o === =l | 1
a’ago.r oleala :‘ .,I',
pEESEN o
1. Senkron Jeneratdr Synchronous Generator 4. Gerilim Trafolari Voltage Transformers
2. Besleme Trafosu Step-Up Transformer 5. Gug Analizorii Power Analyzer
3. Akim Trafolari Current Transformers 6. Test Tansformatori Transformer Under Test
Enerjilendirilen kisim Energized side 2U2V2W
Bosta birakilan kisim Float side 1U1lvViw
Uyartim Urms Umean Io Pm d z PO
Exitation % rms u mean ID P m z PO
17443V 17479 V 0,63839A 7964,0 W
17480 V 17449 V 0,45435 A 67280 W
90% -0,00054 25967 W
17472 V 17456 V 0,69850 A 11289,0 W
17465V 17456 V 0,59708 A 25981,0 W
19400 V 19381V 0,90534 A 9798,0 W
19445 Vv 19431V 0,69052 A 8782,0 W
100% -0,00134 33187 W
19434 v 19388 v 0,93688 A 14652,0 W
19426 V 19400 vV 0,84425 A 33232,0 W
21405 Vv 21323V 1,65201 A 11405,0 W
21457V 21391V 1,44293 A 12300,0 W
110% -0,00433 43352 W
21435V 21306 V 1,68237 A 19836,0 W
21432V 21340V 1,59244 A 43541,0 W
o 4 GL
en
\
Standart / Standard : TS EN 60076-1 MADDE 11.4, IEC 60076-1 CLAUSE 11.4 b°:l' i i t
Olgiim Cihazi / Meassuring Device: YOKOGAWA WT3000 91R616989

Olgiim Cihazi / Meassuring Device:

Olgiim Cihazi / Meassuring Device:

| Tarih:

‘ 12.8.2015
LWD:}Jte:

Testi Yapan: ﬁj

EPRO ENVOS60
EPRO NCO72,5

Seri No / Serial No :
Seri No / Serial No :

2/13/2151, 2/13/2152, 2/13/2153
2/13/2154, 2/13/2155, 2/13/2156

Onaylayan:

Approved By:

LF-62 / REV-01

Gozlemci(ler):
| Observer(s): A

Sayfa No, Page No: 9 / 51




0zGUNEY ELEKTRIK TEST LABORATUVARI

AB-0650-T

Ozg uney o TEST RAPORU 15080007
elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gii¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF

7. Kisa devre empedansinin ve yiikte kaybin 6lglilmesi

7. Measurement of short-circuit impedance and load loss

(% AP~

CcT.

1. Senkron Jeneratdr Synchronous Generator
2. Besleme Trafosu Step-Up Transformer

3. Akim Trafolari Current Transformers

4. Gerilim Trafolar Voltage Transformers

cT.

~ -

||l—

]

(o]

:

5. Gug

Analizorli Power Analyzer

Z |0 [@ [»

6. Test Tansformatdri Transformer Under Test
7. Kompanzasyon Unitesi Capacitor Banks

Olgiim sicakhg Measurement temperature : 29,1°C
Enerjilendirilen kisim Energized side 1U1ViW
Kisadevre edilen kisim Short-circuited side 2U2v2wW
- Baz Nominal | Uygulanan Olgiilen Degerler
Glig Akim Akim Measured Values
o | s |t | S | o | [ e [ n | e [ e [
1 | 100 MVA| 441,1A 251,01 A 23400 W 25800 W 23900 W 73100 W 69265 W 3835W 4856 V
1 80 MVA 352,8A 251,01 A 23400 W 25800 W 23900 W 73100 W 69265 W 3835 W 4856 V
13 | 100 MVA| 3749A 203,39A 20270 W 22540 W 23870 W 66680 W 58971 W 7709 W 5849 V
13 | 80 MVA 299,9A 203,39A 20270 W 22540 W 23870 W 66680 W 58971 W 7709 W 5849V
25 (100 MVA| 326,0A 180,38 A 20130 W 22050 W 25490 W 67670 W 58776 W 8894 W 7327V
25 | 80 MVA 260,8 A 180,38 A 20130 W 22050 W 25490 W 67670 W 58776 W 8894 W 7327V
- Baz Nominal Akima Diizeltilmis Degerler Referans Sicaklik (75 °C) icin Diizeltilmis Degerler
Giig Correction to Nominal Current Corrected Values for Reference Temperature ( 75 °C)
Tap | Base Power P Poc Pac ;CD ' S;;::Zi Poc7s Pac7s Py7s il
1 100 MVA 225694 W | 213855 W | 11839 W 14779V 251023 W 10086 W 261109 W 11,29
1 80 MVA 144444 W | 136867 W 7577 W 11823V 160655 W 6455 W 167110 W 9,03
13 100 MVA 226564 W | 200369 W | 26195 W 18674 V 235193 W 22316 W 257509 W 12,13
13 80 MVA 145001 W | 128236 W | 16765W 14940V 150524 W 14282 W 164806 W 9,70
25 100 MVA 221030 W | 191981 W | 29049 W 22935V 225346 W 24748 W 250095 W 12,95
25 80 MVA 141459 W | 122868 W 18592 W 18348V w 15839 W 160061 W 10,36
Standart / Standard : TS EN 60076-1 MADDE 11.4, IEC 60076-1
Olgiim Cihazi / Meassuring Device: YOKOGA ' ‘.,\S‘Piﬁcﬁ Serial No : 91R616989

Olgiim Cihazi / Meassuring Device:

Olgiim Cihazi / Meassuring Device:

Tarih:

‘ 7Da te:

12.8.2015

LF-62 / REV-01

Testi Yapan:
ngted By:

EPRO NCO72,5

aer® L\l

(er®

Al

Seri No / Serial No :
$ Seri No / Serial No :

0

7

Observer(s):

2/13/2151, 2/13/2152, 2/13/2153
2/13/2154, 2/13/2155, 2/13/2156

.

Sayfa No, Page No: 10 /51



OzGUNEY ELEKTRIK TEST LABORATUVARI

AB-0650-T

»ozZguney TEST RAPORU 15080007
) elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gli¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF
8. Yiik altinda kademe degistiriciler tizerindeki deneyler
8. Tests on on-load tap-changers
Yiik Altinda Kademe Degistirici bilgileri Onload Tap Changer information
Uretici Manufacturer : MR
Tip Type : VMIII500Y-72,5/C-14273GR
Seri No Serial : 1547811
Enerjilendiriimemis transformatérle sekiz tam g¢aligma gevrimi OLUMLU
With the transformer de-energized, eight complete cycles of operation. PASS
Enerjilendirilmemis transformatérle ve beyan degerinin % 85'ine azaltilmig yardimci gerilimle bir tam ¢aligma
2 cevrimi. OLUMLU
With the transformer de-energized, and with the auxiliary voltage reduced to 85 % of its rated value, one complete PASS
cycle of operation.
3 Beyan geriliminde ve frekansinda enerjilendirilmis transformatér ile yiiksiiz durumda bir tam caligma gevrimif OLUMLU
With the transformer energized at rated voltage and frequency at no load, one complete cycle of operation. PASS
Bir sargi kisa devre edilmis durumda ve kademeli sargisi uygulanabildigi kadariyla beyan akiminda iken
orta kademeden itibaren her iki taraftaki iki kademe adimi arasinda 10 kademe degistirme ¢alisma gevrimi OLUMLU
4 |With one winding short-circuited and, as far as practicable, rated current in the tapped winding, 10 cycles of tap- PASS
change operations across the range of two steps on each side from where a coarse or reversing changeover
selector operates.
Standart / Standard : TS EN 60076-1 MADDE 11.7, IEC 60076-1 CLAUSE 11.7
Standart / Standard : TS EN 60076-1 MADDE 11.4, IEC 60076-1 CLAUSE 11.4
Olgiim Cihazi / Meassuring Device: YOKOGAWA WT3000 Seri No / Serial No : 91R616989
Olgiim Cihazi / Meassuring Device: EPRO ENVOS60 Seri No / Serial No : 2/13/2151, 2/13/2152, 2/13/2153
Olgtim Cihazi / Meassuring Device: EPRO NCO72,5 Seri No / Serial No : 2/13/2154, 2/13/2155, 2/13/2156

| Tarih: 12.8.2015 Testi Yapan: ’Z/\ Onaylayan: Gozlemci(ler): 3 4
| Date: - Tested By: Approved By: 4 Observer(s): /— : ‘ -

LF-62 / REV-01

Sayfa No, Page No: 11 /51



dzguney

OzZGUNEY ELEKTRIK TEST LABORATUVARI
TEST RAPORU

AB-0650-T

o _ 15080007
elektridk OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gii¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
|Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF
9. Yildinnm darbe deneyi
9. Lightning impulse test
Cevre Kosullari Climate Data
Ortam Sicakligit Ambient Temp= 31,2°C Bagil Nem Relative Humidity= 31,0%
Hava Basinci Air pressure= 920,2 hPa
Sekil No Darbe No Agiklamalar
Figure No | Impulse No Yt} A Ta{s) Ll Remarks
1 13213 -102 1,39 56,8 -257,1 2u RLI %60
2% 13214 -168,2 1,39 57,00 -415,7 2u Ll %100-1
3* 13215 -170,4 1,39 57,30 -422,9 2u LI %100-2
4* 13216 -171,6 1,39 57,30 -423,8 2u LI %100-3
13243 -101,4 1,41 20,60 -723,1 2u RLI %60 without earth resistor
13244 -168 1,42 21,00 -1188,0 2u LI %100-1 without earth resistor
13245 -168,1 1,42 20,90 -1192,0 2u LI %100-2 without earth resistor
8 13246 -168,3 1,42 20,90 -1188,0 2u LI %100-3 without earth resistor
o* 13217 -102,6 1,39 56,40 -253,6 2v RLI %60
10* 13218 -173,9 1,39 56,90 -427,8 2v LI %100-1
11* 13219 -172,1 1,39 57,00 -421,2 2v LI %100-2
12* 13220 -169,5 1,39 57,10 -415,9 2v LI %100-3
13 13239 -100,7 1,42 20,70 -657,2 2v RLI %58 without earth resistor
14 13240 -168,5 1,42 21,00 -1115,0 2v LI %100-1 without earth resistor
15 13241 -168,6 1,43 21,00 -1115,0 2v LI %100-2 without earth resistor
16 13242 -173,2 1,42 21,00 -1154,0 2v LI %100-3 without earth resistor
17* 13221 -102,4 1,39 56,30 -256,0 2w RLI %60
18* 13222 -171,2 1,39 57,30 -426,2 2w LI %100-1
19* 13223 -170,4 1,39 57,20 -424,1 2w LI %100-2
20* 13224 -170,8 1,39 57,20 -424,0 2w LI %100-3
21 13235 -99,37 1,42 20,30 -594,3 2w RLI %58 without earth resistor
22 13236 -171,9 1,42 20,60 -1003,0 2w RLI %100-1 without earth resistor
23 13237 -173 1,42 20,70 -1021,0 2w RLI %100-2 without earth resistor
24 13238 -173,6 1,42 20,60 -1012,0 2w RLI %100-3 without earth resistor
25* 13225 -101,3 2,22 51,60 -343,7 2n RLI %60
26* 13226 -168,5 2,21 51,90 -576,9 2n LI %100-1
27* 13227 -171,5 2,21 52,00 -586,6 2n LI %100-2 _
28* 13228 -168,4 2,21 51,90 574, S
[\

Yildinnm darbe formlari Ek.1'de verilmistir. Lightning impulses are given in AR

Standart / Standard : TS EN 60076-3 MADDE 13, IEC 60076-3 CLAUSE 13

Olgiim Cihazi / Meassuring Device:

Olglim Cihazi / Meassuring Device:

DR. STRAUSS TR-AS 200-14/2

DDF-1200 Voltage Divider

.
\,\ou‘ep O
‘{'\t’.‘,\'\avé \ [V} (g) \L S
Seri.No / Seriaé S

pate’

1196
1210301

o

pi D )“ggria/ No:

/

Tarih:  12.8.2015
Date:  13.8.2015

Testi Yapan:
Tested By:

%

LF-62 / REV-01

E ] - == . = |
| Onaylayan: !
Approved By: |

Gézlemci(ler)%
Observer(s):

Sayfa No, Page No: 12 / 51



) Ozguney

OZGUNEY ELEKTRIK TEST LABORATUVARI
TEST RAPORU

AB-0650-T

o : 15080007
elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
SekilNo | Darbe No Aciklamalar
Figure No | Impulse No Up () Talks) Tals) o (A} Remarks

29 13231 -102,4 2,62 14,80 -759,2 2n RLI %60 without earth resistance
30 13232 -171,3 2,61 11,80 -1120,0 2n RLI %100-1 without earth resistance
31 13233 -168,8 2,62 11,70 -1092,0 2n RLI %100-2 without earth resistance
32 13234 -171,9 2,61 11,80 -1105,0 2n RLI %100-3 without earth resistance
33 13248 -57,53 0,92 46,00 -55,7 1N RLI %60
34 13249 -94,6 0,88 46,00 -100,4 1N LI %100-1
35 13250 -96,15 0,87 46,00 -102,2 1N LI %100-2
36 13251 -96,32 0,87 46,00 -101,7 1N LI %100-3
37 13256 -345,9 1,16 45,00 -113,1 1U RLI %53 Tap1
38 13257 -658,8 1,09 43,30 -278,9 1U LI %100-1 Tapl
39 13258 -658,2 1,09 43,30 -279,8 1U LI %100-2 Tapl
40 13259 -658,9 1,09 43,30 -278,7 1U LI %100-3 Tapl
41 13260 -349,7 1,17 56,50 -71,9 1V RLI %53
42 13261 -666,6 1,09 50,70 -136,6 1V LI %100-1
43 13262 -668,1 1,09 50,80 -143,0 1V LI %100-2
44 13263 -668,3 1,10 50,80 -138,0 1V LI %100-3
45 13264 -393,3 1,14 48,80 -69,6 1W RLI %60 Tap25
46 13265 -672,4 1,10 48,20 -163,6 1W LI %100-1 Tap25
47 13266 -669,8 1,10 48,20 -159,1 1W LI %100-2 Tap25
48 13267 -671,4 1,10 48,20 -158,6 1W LI %100-3 Tap25

Yildirim darbe formlari Ek.1'de verilmistir. Lightning impulses are given in Annex 1

* isaretli testlerde T, siiresinin diizeltiimesi amaciyla toprak devresine 312 Q direng eklenmistir.

* The marked tests, 312 Q resistor is added to ground circuit to correct the T , time of the wave shape.

Standart / Standard : TS EN 60076-3 MADDE 13, IEC 60076-3 CLAUSE 13
DR. STRAUSS TR-AS 200-14/2

Ol¢iim Cihazi / Meassuring Device:

Olgiim Cihazi / Meassuring Device:

DDF-1200 Voltage Divider

Seri No / Serial No : 1196
Seri No / Serial No : 1210301

Tarih:  12.8.2015 | Testi Yapan:
Date: 13.8.2015

Tested By:

#

Onaylayan:

Approved By;

4

Observer(s):

Gozlemci(ler): 7 —/_ i % T

LF-62 / REV-01

Sayfa No, Page No : 13/ 51



&2 6zguney

OZGUNEY ELEKTRIK TEST LABORATUVARI

TEST RAPORU

AB-0650-T

o ’ 15080007
elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gii¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF

10. Uygulanan gerilim testi
10. Applied voltage test

Uygulanan Gerilim testi igin baglanti sekilleri. Connection diagrams for applied voltage test.
N A B C

1. Gerilim Regllatori Voltage Regulator 4
2. Uyarma Transformatori Exitation Transformer 5

3. Reaktér Reactor

Test Edilen Kisim Topraklanan Kisimlar Test Gerilimi Frekans Siire
Tested Part Earthed Terminals Test Voltage Frequency Duration

YG-N HV-N AG; Tank LV; Tank 70 kv 50 Hz 60s

AG Lv YG; Tank  HV; Tank 38 kv 50 Hz 60s

Standart / Standard : TS EN 60076-3 Madde 10; IEC 60076-3 Clause 10

Olgiim Cihazi / Meassuring Device:

HAEFELY MSR400

11. Hat Terminali AC dayanim testi (LTAC)
11. Line terminal AC withstand test (LTAC)

Seri No / Serial No :

. Kapasitif Gerilim Bollict Capacitive Voltage Divider
. Olgiim Sistemi Measurement Sytem

1M2X5D54T

1. Senkron Jenerator Synchronous Generator
2. Besleme Trafosu Step-Up Transformer
3. Akim Trafolari Current Transformers

4. Gerilim Trafolar Voltage Transformers

5. Glg Analizérli Power Analyzer

6. Test Tansformatdri Transformerdd

Poz. Frekans Siire
VWITH. ,
Tap Frequency Duration
13 275,0 kV 200 Hz 30s

Standart / Standard : TS EN 60076-3 Madde 12; IEC 60076-3 Clause 12

Olgiim Cihazi / Meassuring Device:

Tarih: ‘
anh: 1382015
Date;

LF-62 / REV-01

Testi Yapan:
Tested By:

YOKOGAWA WT3000

f\) i Onaylayan
%0 w fgproved By,

Seri No / Serial No :

Gozlemu(ler)

Observer(s)

91R616989

A

Sayfa No, Page No: 14 / 51



OzZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T

Ozg uney TEST RAPORU 15080007
‘ elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
Seri No Serial No 50001 Gii¢ Power 80000 / 100000 kVA
Marka Brand ASTOR Nom. Gerilim Nom. Voltage 154/33,6 kV
Bag. Grubu Vector Group YNynO Sogutma Cooling ONAN/ONAF

12. Kismi bogsalma 6lglimlii endiiklenen gerilim testi
12. Induced voltage test with partial discharge mesuement (IVPD)

PD Dedector

1. Senkron Jenerator Synchronous Generator 5. Gli¢ Analizérii Power Analyzer

2. Besleme Trafosu Step-Up Transformer 6. Test Tansformatorii Transformer Under Test
3. Akim Trafolari Current Transformers 7. Filtre Filter
4. Gerilim Trafolari Voltage Transformers 8.Zm Olgme Empedansi Zm Measurement impedance
2 xU)/V3
(1,58 x U,)/V3
(L2 x U)/V3
(0,4 x Up)/V3
Siire % U, Ung Uyg PD 4 PDg
Duration % U, U U ny PD 4 PD g
- 40% 13440V 61600 V 4 pC 5pC 3 pC
60s 120% 40320V 184800 V 11 pC 12 pC 8 pC
300s 158% 53088 V 243320V 11 pC 14 pC 9pC
30s 200% 67200V 308000 V - - -
300s 158% 53088 V 243320V 10 pC 12 pC 7 pC
600 s 158% 53088 V 243320V 11 pC 20 pC 8 pC
900 s 158% 53088 V 243320V 11 pC 13 pC 8 pC
1200 s 158% 53088 V 243320V 11 pC 12 pC 8 pC
1500s 158% 53088 V 243320V 11 pC 12 pC 8 pC
1800 s 158% 53088 V 243320V 11 pC 13 pC 8 pC
2100s 158% 53088 V 243320V 12 pC 13 pC 8 pC
2400 s 158% 53088 V 243320V 11 pC 12 pC 7 pC
2700 s 158% 53088 V 243320V 11 pC 12 pC 8 pC
3000 s 158% 53088 V 243320V 11 pC 12 pC 7 pC
3300s 158% 53088 V 243320V 11 pC 12 pC 7 pC
3600 s 158% 53088 V 243320V 10 pC 12 pC 7 pC
300 s 120% 40320V 184800 V 9 pC 8 pC 7 pC
- 40% 13440V 61600 V 4 pC 4 pC 3 pC
Standart / Standard : TS EN 60076-3 Madde 11.3; IEC 60076-3 Clause 11.3
Olciim Cihazi / Meassuring Device: YOKOGAWA WT3000 Seri No / Serial No : 91R616989
Olciim Cihazi / Meassuring Device: TETTEX CAL451 Seri No / Serial No : 178197
Olgiim Cihazi / Meassuring Device: TETTEX DDX 9121a Seri No / Serial No : 178081, 179093, 179090
[ Tarih. T ; .4 I e ) P j
| Tarih: 13.8.2015 Testi Yapan: jy\ Onaylayan: Gozlemci(ler) A "
Dote: _§ [TestedBy: - | Approved By: Observer(s): A , B |

LF-62 / REV-01 Sayfa No, Page No: 15 /51



g . . . 0zGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
= a0zZzaune TEST RAPORU
~ ié I:g;k e ky OZGUNEY ELEKTRIK TEST LABORATORY 2080007
TEST REPORT 08.15
EK. 1
APPENDIX 1.
project :  50001withKEMA test date 12/8/2015

Climate - Data

temperature 312 °C humidity 31 %
air-pressure 920.2 hPa

50001withKEMA : LI_PK

o NO NO Up[kV] T1[us] T2[us] IP2[A] Remark
1 13213 -102 1.39 56.8 -257.1  2u RLI %60
2 13214  -168.2 1.39 57 -415.7  2u Ll %100-1
3 13215 -170.4 1.39 57.3 -422.9  2u Ll %100-2

4 13216 -171.6 1.39 57.3 -423.8  2u Ll %100-3

5 13243  -101.4 1.41 20.6 -723.1  2u RLI %60 without earth resistor
6 13244 -168 1.42 21 -1188  2u LI %100-1 without earth resistor
7 13245  -168.1 1.42 20.9 -1192  2u LI %100-2 without earth resistor

8 13246  -168.3 1.42 20.9 -1188  2u LI %100-3 without earth resistor

9 13217  -102.6 1.39 56.4 -263.6  2v RLI %60
10 13218  -173.9 1.39 56.9 -427.8  2v LI %100-1
11 13219 -172.1 1.39 57 -421.2  2v Ll %100-2

12 13220 -169.5 1.39 57.1 -415.9  2v LI %100-3

13 13239  -100.7 1.42 20.7 -657.2  2v RLI %58 without earth resistor
14 13240 -168.5 1.42 21 -1115  2v LI %100-1 without earth resistor
15 13241 -168.6 1.43 21 -1115  2v LI %100-2 without earth resistor
16 13242  -173.2 1.42 21 -1154  2v LI %100-3 without earth resistor
17 13221 -1024 1.39 56.3 -256 2w RLI %60

18 13222 -171.2 1.39 57.3 -426.2 2w LI %100-1

Sayfa No, Page No: 16/51




OZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T

% ‘A0zgune TEST RAPORU 15080007
:@ i ,,g,k o ky BZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15

50001withKEMA : LI_PK
NO NO Up[kV] T1[us] T2 [us] IP2[A] Remark
19 13223  -1704 1.39 57.2 -4241 2w Ll %100-2
20 13224  -170.8 1.39 57.2 -424  2wLl %100-3
21 13235  -99.37 1.42 20.3 -594.3 2w RLI %58 without earth resistor
22 13236 -171.9 1.42 20.6 -1003 2w RLI %100-1 without earth resistor
23 13237 -173 1.42 20.7 -1021 2w RLI %100-2 without earth resistor

24 13238 -173.6 1.42 20.6 -1012 2w RLI %100-3 without earth resistor

25 13225 -101.3 2.22 51.6 -343.7 2n RLI %60

26 13226  -168.5 2.21 51.9 -576.9  2n LI %100-1

27 13227 1715 221 52 -586.6  2n LI %100-2

28 13228 -168.4 2.21 51.9 -574.4  2nLl %100-3

29 13231 -102.4 2.62 14.8 -759.2  2n RLI %60 without earth resistance

30 13232 -171.3 2.61 11.8 -1120  2n RLI %100-1 without earth resistance
31 13233  -168.8 2.62 1.7 -1092  2n RLI %100-2 without earth resistance
32 13234  -171.9 2.61 11.8 -1105  2n RLI %100-3 without earth resistance
33 13248  -57.53 0.92 46 -55.67 1N RLI %60

34 13249 -94.6 0.88 46 -100.4 1N LI %100-1

35 13250 -96.15 0.87 46 -102.2 1N LI %100-2

36 13251  -96.32 0.87 46 -101.7 1IN LI %100-3

37 13256  -345.9 1.16 45 -113.1  1U RLI %53 Tap1

38 13257 -658.8 1.09 43.3 -278.9  1U LI %100-1 Tap1
39 13258 -658.2 1.09 43.3 -279.8  1U LI %100-2 Tap1
40 13259 -658.9 1.09 43.3 -278.7  1U LI %100-3 Tap1
41 13260  -349.7 147 56.5 -71.86 1V RLI %53

42 13261 -666.6 1.09 50.7 -136.6 1V LI %100-1




€ ozguney

elektrik

0zGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T

TEST RAPORU
GZGUNEY ELEKTRIK TEST LABORATORY 15080007
TEST REPORT .

43

50001withKEMA : LI_PK

NO

44

45

46

47

48

13262

NO

13263

13264

13265

13266

13267

-668.1

-668.3

-393.3

-672.4

-669.8

-671.4

1.09

Up[kV]

1.1

1.14

1:1

1.1

1.1

50.8

T1[ps]
50.8
48.8
48.2
48.2

48.2

-143

T2 [ps]
-138
-69.63
-163.6
-159.1

-168.6

1V LI %100-2

IP2[A] Remark
1V LI %100-3
1W RLI %60 Tap25
1W LI %100-1 Tap25
1W LI %100-2 Tap25

1W LI %100-3 Tap25
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6zGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
(’ OZ uney o NESLBAPORL 15080007

e | e ktrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15

TB1=200.00MS/s No.: 1
e S s e 2uRLL%60 - CH1 No. 1
0 U S Y . |Terminal: x1
VS;k:/__c')- ““““ ¢I, o Up= -102kV
e e SRRt T1= 1.39ps
——————————————————————————————————————————————————————————— T2= 56.8us
e ¥ Sz ooooozooroooomoooooooohsssosoo-hososoo--h--=--=--1 [CH2 No.1

Terminal: X2

Ip= 257.1A

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 1

TB1=200.00MS/s No.: 2

% 2ULLSBADGA. - sovmbm i b e e T

LA, UL YU NN OR . S TR D . T )

*** 1~ ‘: = = “ 777 |Terminal: X1
Up= -168.2kV

=50kV _ TS B e o o e e e e e e i e e e e 4

=F i Ti= 1.39us

BAKY _ CL _____________________________ T2= 57ups
CH2 No. 2

PAABRVE TS & D et BT S o 2 S T e T T T i S o S S e e e e ] Terminal: X2

£ Ip= -415.7A
ISV St mm e e e )
168KV,

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 2
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0zGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
" OZ Uney Ao by 15080007

" , e ktrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
TB1=200.00MS/s No.: 3
OkV. e e s e 2LI-LL%-‘1-0.0-2, ———————————————————————— CH1 No. 3
e | S | Terminal: X1
1
Up= -170.4kV
51kV |
Gt e e R e e im s - sesmes=C 2SS0 Sssse T1= 1.39us
T L, T T NS l _____________________________ T2= 57.3us
- CH2 No.3
LT A e A Terminal: X2
Ip= -422.9A
T R A P SO
BT A e e
TB1=200.00MS/s
~~
50001withKEMA : LI_PK : NO 3
TB1=200.00MS/s No.: 4
0kV 0 » %
e e ——— 20-LL%100-3 - CH1 No. 4
________________________ ST T T T T TSI TT T T T T T T T T T |Terminall X1
T i Up= -171.6kV
=R e e = T |T1= 1.39us
L e o S é___._; _______________________ | |T2= 57.3us
o " |CH2 No. 4
LTV e O A SO S M. Terminal: X2
Ip= -423.8A
T I R R | E S | RN
172kV.

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 4
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. . OzZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
OZ Une TEST RAPORU
o ; 15080007
e ng tor ky OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
TB1=200.00MS/s No.: 5
TN S ,ﬁzu_R_L_l %60 without earth-resistor. . CH1 No.5
i s I 0 Y R
SITiRE e e T Up= -101.4kV
S T AT sz ssssshoose sssshoor g srebssr s e ysbioss s s sy T1p= 1.41ps
PR b o o o T e e s s e o e oo o oy T2= 20.6ps
R === e s & s ¥ § Sonse = S ams e s 2 s ool o] [ISHE M0u 8
Terminal: X2
Ip= -723.1A
TB1=200.00MS/s
50001withKEMA : LI_PK : NO 5
TB1=200.00MS/s No.: 6
oW o 2u Ll %mm_wuhouieanh:esssior- ------------- CH1 No. 6
TR e i s o el i vl e o o ol ey Ty . .
r Terminal: X1
SO_ & o — Up= -168KkV
- — e e R e e e e e e e e e T1= 1.42us
AV W e S R R T2= 21ps
CH2 No. 6
R T e T e L e e e SR e Terminal: X2
Ip= -1188A
EIBIKV. il o o e e e e e i e e 5 o s
168kV. i

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 6
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6ZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T

‘ ’ Ozg U N ey TEST RAPORU 15080007

elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
TB1=200.00MS/s . . No.: 7
0KV o IluLJ_%JDDL-Z_wuhouleathesator. —e======-"7 [CHT No.7
[ | et e s s ST T oo ST o Tt oo T T T T oo oT oo oo 7 1 | Terminal X1
Up= -168.1kV
59““‘"“"““':‘ “““““““““““““““““““““““““ T1= 1.42ps
T T N DO O IR R T2= 20.9ps
CH2 No.7
P by e | e R o Kol o byt Il ool bt U et L Sl o et ool s R B 8 vl | Terminal: X2
Ip= -1192A
ST TR 57 .o S e O OSSP |
EIBBKV P ¥ = mmmnrrs=ssan e sl s namsa s ss s nnEsE s Emsa s E s o nasmEESd
TB1=200.00MS/s
50001withKEMA : LI_PK : NO 7
TB1=200.00MS/s ) . No.: 8
oo 2u L1 %100-3-without earth resistor . - oo _ . CH1 No.8
T T BT S sl IS L i .
\ :’ © |Terminal: X1
50KV _ e e g e e R e 1 e e e e g = e e b Up= -168.3kV
g i3 B i e e e et T1= 1.42ps
84KV _ o _ s N N S RS | —— T2= 20.9ps
| CH2 No. 8
S1A8kV. L e e e o e e s o e e e e e i e B e = ] Terminal: X2
Ip= -1188A
SV, eV L e e )
168kV. ¥

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 8
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y . 6ZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
(’ ozguney e MESTHRABORI 15080007

elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15

TB1=200.00MS/s No.: 9
T T 2V RLL%60 - ke CH1 No.9
i S A AR A d |Temioms X1
i e S - Up= -102.6kV
e ey S ey O | = 1.39pus
L T I _-— - e T C i IV | T2= 56.4pus
T T e CH2 No. 9
e e e e S E TARRL S AR s s R RSN LR E R RSSO TS B pE e Terminal: X2

Ip= -253.6A

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 9

TB1=200.00MS/s

No.: 10
OV o SVLLBABOAL - oo = 5 s oo T
"uk‘v"k"“""'“"“*“"‘“"‘7 “““““““““““““““““ Terminal: X1
¢ Up= -173.9kV
-'52"1'—4'*-----"----—-----*‘—-----:---A-—-----*‘-----*"—--ﬂ" T T1= 1.39us
T e S D /3')_} ____________________________ T2= 56.9pus
CH2 No. 10
S22kvo oo __ ... | [|Terminal X2
Ip= -427.8A
PISTEY. S — i i RS 455 55 5 e o 2t st s s
174KV _ |

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 10
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TEST RAPORU
OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT

elektrik

OzZGUNEY ELEKTRIK TEST LABORATUVARI

AB-0650-T

15080007

08.15

TB1=200.00MS/s

O o 2vLI%100-2 -

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 11

TB1=200.00MS/s

OV . 2vL1%100-3 - __

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 12

No.: 11

CH1 No. 11
Terminal: X1

Up= -172.1kV
T1= 1.39us
T2= 57us
CH2 No. 11
Terminal: X2

Ip= -421.2A
No.: 12

CH1 No. 12
Terminal: X1

Up= -169.5kV
T1= 1.39pus
T2= 57.1us
CH2 No. 12
Terminal: X2

Ip= -415.9A
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0zZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
" OZ Uney A7) TESTRAPORU 15080007

e | e ktrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15

TB1=200.00MS/s . No. 13
e 2v_RLI %58 without earth_resistor. -~ " CH.1. No. 13
oW b LTITIIIIEETTTIITT TTIIIIIIIIIIIIIIIIIIIIIN] rerminat x
-50kV e e R T T Up= -100.7kV
—'7;&"—“""“-" “““““““““““““““ T1= 1.42pus
Pl nh Vogiames SRR S B e e e e e e e e T2= 20.7ps
Sotkv CQ T CCCCCCCIICCICCCIICCIICCIIICIIICCIIICIIICIICCIIIIIZIZZ! |CH2 No.13

Terminal: X2

Ip= -657.2A

TB1=200.00MS/s

"""""""""""""""""""""""""""""""""" cH2 4
50001withKEMA : LI_PK : NO 13
TB1=200.00MS/s » . X No.- 14
OV o 2v L1%100-1 without earth resistor ————====-—""1""1 CH1 No. 14
[\ R g
i r “““““““““““““““““““ Terminal: X1
51KV _ I - . D Up= -168.5kV
B -t i i T1= 1.42us
84KV _ | _ e e | T2= 21ps
CH2 No. 14
[148kVe 3 Con M e S e RS TS T EIT S S I m T e = e e = e s = e — = = o Terminal: X2
Ip= -1115A
ST W S A O SRS eI I S S |
169KV,

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 14 et

e\

e
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. . OzGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
(’ dzglney TEST RAPORU F—

elektrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15

TB1=200.00MS/s ) . No.: 15
O o ‘2\LU_%JDD:Z_WuhouieaIIhIeSISiOI —————————————— CH1 No. 15
e e et | Rt e T Terminal: X1
iy I R e Up= -168.6kV
A e e e e e o e e e e e e e T1= 1.43us
LBakV_ Mo = == ,‘L _____________________________________________ T2= 21ps

CH2 No. 15
LT3 N N oo O s S S | Terminal: X2

Ip= -1115A
Er TV ¥ A I T, I, (I
169KV,

TB1=200.00MS/s

50001withKEMA : LI_PK: NO 15
TB1=200.00MS/s ) . | No.: 16
okV SO 2v L1%100-3_without earth resistor - CH1 No. 16
|
Jlky__'_____'7"77‘_______‘______ ____________________________ Terminal: X1
L Up= -173.2kV
R e e e R e SR el Ti= 1.42us
! T2= 21us
P CaEsee === FEESCSEEEE S eE s e S s e s e e e CH2 No. 16
121KV Terminal: X2
—~ Rl A R R R R | Ip= -1154A
IOV, LM v s e e i e S A S S e o
PSRV, = Bcmimm e e o oy e = et e s e s o S S S L . S ST K 6 Y

TB1=200.00MS/s
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AB-0650-T

OZGUNEY ELEKTRIK TEST LABORATUVARI
OZ une TEST RAPORU
" e ' Sk tri ky OZGUNEY ELEKTRIK TEST LABORATORY 15080007
TEST REPORT o

TB1=200.00MS/s

Y g 2WRL|./«>60 _________________________
31KV _ }________________________:_ __________________________

L ) I S PO errae N
bk oV T e ____]
92kV by

o2k’ oY T CCCCCITTCICICICoCCICCCICICIITIIIToCTIZICICIZCIIzZooood

TB1=200.00MS/s

50001withKEMA :

TB1=200.00MS/s
okV

TB1=200.00MS/s

50001withKEMA :

LI_PK : NO 17

LI_PK : NO 18

No.: 17

CH1 No. 17
Terminal: X1

Up= -102.4kV
T1= 1.39us
T2= 56.3pus
CH2 No. 17
Terminal: X2

Ip= -256A
No.: 18

CH1 No. 18
Terminal: X1

Up= -171.2kV
T1= 1.39us
T2= 57.3us
CH2 No. 18
Terminal: X2

Ip= -426.2A
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. . 0ZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
( ) ozg un ey TEST RAPORU

cUEh frik GZGUNEY ELEKTRIK TEST LABORATORY ASHRRON
TEST REPORT 08.15
TB1=200.00MS/s
: G No.: 19
°1k7vkv Qeiss S e Eaise IS e S e 2w LL /O-K‘LOO'—Z ———————————————————————— CH1 No. 19
““““ e e e e L= SO | Terminali X
s1kv : Up= -170.4kV
SEEEeEESSaESESE s Ss e T s = T s - e T1= 1.39us
Lagir e o e o e ) T2= 57.2us
""""""""""""""""""""""""" CH2 No. 19
R 1 S L e O, A Terminal: X2
Ip= -424 1A
T I O U O S E Y (|
=) s ek Sallaclaetie it et s s o sk A RS e e s ole= N TS S S SO SO SRR |
TB1=200.00MS/s
’A
50001withKEMA : LI_PK : NO 19
TB1=200.00MS/s %
S APA NI, B S S AR — S TE TR
e s 0 S S PR T sl | Terminal: X1
Sy } Up= -170.8kV
YE SIS SERESsE S 2 2 SRR S s S atnidsin s aasteses cmmmsm s n D SR e Ti= 1.39ps
P T I S S H T2= 57.2us
“““““““““““““““““ CH2 No. 20
T S oSS T e e e e A T T T e ne il Terminal: X2
Ip= -424A
T T v VA A S TR Sy S PR
171kV.

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 20
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6ZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
" OZ uney o TS RAFGRY 15080007

e I e k t rik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT e

TB1=200.00MS/s ) ) No.: 21
T 2w RLI-%58 without earth-resistor ———————-— o\ (5 27
P S = R S SR Terminal: X1
P e e Up= -99.37kV
"""""""" i | |T1= 1.42ps
R i et e e st s S e e e T2= 20.3us
e e e S e e ek el e et s ot U (1 LY

Terminal: X2

Ip= -594.3A

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 21

TB1=200.00MS/s

LA S 2w-RL1%100-1 without ea:th resistor === 2;1 250‘ 22

_1zky,_! ””””” (el Il oninii e sl T | Terminal: X1

[P i Up= -171.9kV

“““ e e e b e e e s e e e 1.42us

.ekv_ | é'r ____________________________________________ T2= 20.6us

CH2 No. 22

BP0 T o R Rl Nt s Sttt uint. SO sl SNy Terminal: X2
"7 |p= -1003A

188KV &N e

172kV.

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 22
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e ; Sktrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15

0ZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
" OZ uney .. TESTRAPORU 15080007

TB1=200.00MS/s X ) - |No.: 23
oV o 2w_RLI % 100-2 without earth resistor - ——-----___ CH1 No. 23

I
17KV _ R [ S S U TR S e el o o ] i i o i Terminal: X1

: Up= -173kV
LS e b e e e e e e e e Ti= 1.42ps

L T2= 20.7ps
EOTKY = milma v s i e e e e e e e e e e | CH2 No. 23
AR L T T i C o o i o i o o 1 e e et et et o it st Terminal: X2

Ip= -1021A

FRETTY L Y Y SIS . WS | SO S——
ATBRV: ol - = e e o s e S R T A R S e s S S e A . S R

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 23

TB1=200.00MS/s ) . . |No.: 24

g Lo 2w_RLI % 100-3 without earth resistor ————-----— | CH1 No. 24

ATKY _ S L e Terminal: X1

sov L : | Up= -173.6kV

=52V F====sgMtlmsmsss=s=lorsosrs=sbessssos-boscoorrmg T1= 1.42pus

-87kV ,I& - T2= 20.6us

______________ PFi i i s IR s SIS i = St = ek e o = leio T NG DA

LTI DAY e A L S S Terminal: X2
P it} it gt ettt e et Ip= -1012A

LTV .Y . S SN S SN D —

174kV.

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 24
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©ZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
" OZ uney ey AT OB 15080007

e n e ktrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15

ot 2nRLL%60 o ___. SR T
T S A A sttty 1 O () VYUY
51KV N - |up= -101.3kV
i R e e S N T1= 2.22us
[ e s T S I T TE ST T T ICITICEISTEITETTO=EI =T T2= 51.6us
i v ettt i i et o G s i inty W o1 ) L L

Terminal: X2

Ip= -343.7A

TB1=200.00MS/s

50001withKEMA : LI_PK: NO 25
TB1=200.00MS/s No.: 26
LT D SO R 2n L1 %100-1-
P T ] CH1 No. 26
“““““““““““““““ TTTT T T TS TTTT TS TS T T T T T T T T T T T T T 70 |Terminal: X1
I
Up= -168.5kV
-5 | O S bl |
_1k___(:)'__"‘--~~_~___________l_ _______________ T1= 2.21ps
Lok L o o P e AR N, T2= 51.9us
CH2 No. 26
Buaproliz = m == ool S s S s R TR L s o e e e il e Terminal: X2
N Ip= -576.9A
EASZKV ciidmln o o sl in emenstpmsympesmllion o e somspempe g some o el o sl & 2 S e sezuand
169KV _ I

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 26
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OZGUNEY ELEKTRIK TEST LABORATUVARI

OZ uney TEST RAPORU
e | cktrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT

AB-0650-T

15080007

08.15

TB1=200.00MS/s
0kV

TB1=200.00MS/s

50001withKEMA : LI_PK: NO 27

TB1=200.00MS/s

KV o oo 20-LL%A100-3 - o s

TB1=200.00MS/s

50001withKEMA : LI_PK: NO 28

No.: 27

CH1 No. 27
Terminal: X1

Up= -171.5kV
T1= 2.21ps
T2= 52us
CH2 No. 27
Terminal: X2

Ip= -586.6A
No.: 28

CH1 No. 28
Terminal: X1

Up= -168.4kV
T1= 2.21ps
T2= 51.9pus
CH2 No. 28
Terminal: X2

Ip= -574 .4A
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0ZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
Oz une TEST RAPORU
e | e k tori ky OZGUNEY ELEKTRIK TEST LABORATORY ST
TEST REPORT 08.15
TB1=200.00MS/s No.: 29
My—o------;--2n-RLI%60-without.earth resistance ... . CH1 No. 29
T | S N ool NS N (P R P Terminal: X1
peteg T Up= -102.4kV
_7;'&_ _"\_ _____________________________________________________ T1= 2.62ps
iRt 7= Satmilabe e e s S STl s T2= 14.8ps
e Yo S e s S e s S s S s s s 5 o ies £ 51 (CH2 INOs 29
Terminal: X2
Ip= -759.2A
TB1=200.00MS/s
50001withKEMA : LI_PK : NO 29
TB1=200.00MS/s . No.: 30
LT S ---2n RLL%100-1 without-earth-resistance .. ... __. CH1 No. 30
e | Il R T . T S T Terminal: X1
51KV _ . : Up= -171.3kV
e e R ol e i e e e e e i e e | T1= 2.61us
186KV _ _ L _ _ gl e e e e e e s e e e e e Bt e o g‘:z - ;(1)'8“5
120KV _ \ ______________________________________________________ Terminal: X2
! Ip= -1120A
=154kV_ _ {’5 ______________________________________________________
171KV, i

TB1=200.00MS/s

CH2

50001withKEMA : LI_PK : NO 30
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6ZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
‘ ’ o 2 u ney TEST RAPORU

e | e k trik OZGUNEY ELEKTRIK TEST LABORATORY ASOE00T
TEST REPORT 08.15
TB1=200.00MS/s . . No.: 31
oKV o ---2n RLL%100-2 without earth-resistance ... - [CH1 No. 31
s —— e coninia b iieagaeie letateiaiiahed oRnE R Terminal: X1
51kV : ________ Up= -168.8kV
e e e e e e e e e e e e e e T1= 2.62ps
loav. L ____ ﬁ'} _________________________________________________ T2= 11.7us
'I CH2 No. 31
SRR Rt aa el S s S Ak = e P i) hoclen e s ol < Terminal: X2
| Ip= -1092A
T TR A A S Y RS (S
169kV.

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 31

TB1=200.00MS/s

: 5 No.: 32
T VA S ---2n RLL%100-3 without earth-resistance . ... . [CHT No.32
e i R e o e T e T T Terminal: X1

| ! Up= -171.9kV
R e b bbbl T1= 2.61us
Y i T2= 11.8us
A e e e e e e e s s e i e e CH2 No. 32
FPTTVaRE (e (it ettt e ol eetiesolifoied siiesietinta bt sisintatitatiabied st ebel| Terminal: X2

! Ip= -1105A
S, B S ST . S| ORI SIS
172KV, \

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 32
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e ! e ktrik OZGUNEY ELEKTRIK TEST LABORATORY 15080007
TEST REPORT 08.15
TB1=200.00MS/s o
T INRLL%60- - - - 2:1 330. 33
0 e " |Terminal: X1
e e e e e Up= -57.53kV
288KV o = e s e e e s o e e e e | T1= 0.92us
1-40.3kV | L T T L e e e e e T2= 46us
ooy CH2 No. 33
[Es7.5kv U SAZZNZ-ICIIIIZICCIICICIIIIICICICICZICICCICIICIIIZDIIIIIIIIY |Terminal X2
Ip= -55.67A
TB1=200.00MS/s
P
50001withKEMA : LI_PK : NO 33
TB1=200.00MS/s ] N
W o INLL%100=1 | reri o
S e e e P -' ------------------------------ © |Terminal: X1
i ! Up= -94.6kV
E2BAKY A c s R EE S RS E e S E S 5S e e e P e T1= 0.88us
! T2= 46ps
[ATBRY: e s e = e e e e i SR g e S Ty e e P CH2 No. 34
Terminal: X2
> il CL S S Y PR SR ISP S ey S P Ip= -100.4A
ELET T ¥ | i o sl ot bostos et s g uerispnis e s s |
94.6kV _ ¢

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 34
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. . OZGUNEY ELEKTRIK TEST LABORATUVARI AB-0650-T
" dzglney TEST RAPORU p——

TB1=200.00MS/s No.: 35
1 o v . AL L BHRS T R BRI S— e
e B e Smmeems pmme—sse S SRR S S 8 SR E R © |Terminal: X1
: Up= -96.15kV
288KV che s n s S L T TS S A ST A B e S e e SR e . = 2 D DS T s = Sl T1= 0.87us
! T2= 46us
48KV | _ o ________ T e i o o o e o i ] CH2 No. 35
Terminal: X2
T T e Y R AU Ip= -102.2A
| I A (e e e e
00N N e = s e s e e s e o e e s e e e S e S

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 35
TB1=200.00MS/s No.: 36
0kV P — e e — - === 1—N—LL9/0-1-00'—3 ———————————————————————— CH1 No. 36
|
e SRR EEF T c R EApEsERE s e PSR SRR © |Terminal: X1
! Up= -96.32kV
280KV S oo o s noSssms T e TS e s e s S e e e S AR e s T1= 0.87us
: T2= 46pus
-48.2kV _|_ _ o _________ R e cmommiom o . o mm m  m fos e ] CH2 No. 36
Terminal: X2
A T Al i T e e e e e s i i ) Ip= -101.7A
[06. 7k ddd= e e e sl eopmeeies o slermrrraae = e bresseames w sl asamm e w wd
1-86.3KY ¥ M A\ — NZ C L T L L L Ll L Ll il oot

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 36
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e I e ktrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
TB1=200.00MS/s o No.: 37
=~ e e L RGO L B L o o b 1 5 sy
ok - . Terminal: X1
77777 et el i S i e e Up= -345.9kV
e e e T1= 1.16pus
Y Ot S T2= 45ps
OBV S ot O P S | CH2 No. 37
e e e Terminal: X2
Ip= -113.1A
TB1=200.00MS/s
50001withKEMA : LI_PK : NO 37
TB1=200.00MS/s o No.: 38
OV o e e e e AL A 96 100-1 Tapd o e —=—_1 ICHT No_38
B e B T Terminal: X1
| Up= -658.8kV
98KV o o _______ ot b et et o b bbbk ook gt el T1= 1.09us
| T2= 43.3pus
Y ,L_ CH2 No. 38
"""""""""""""""""""""" Terminal: X2
Ip= -278.9A
ABKV_ | oT .
503KV b _ o o e e e e e a2
-659kV.

TB1=200.00MS/s

CH2

50001withKEMA : LI_PK : NO 38
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TEST REPORT 08.15

TB1=200.00MS/s No.: 39
SO SN | 8 % F1 1, KTy . FNOE O S, B N TE
R e e e Terminal: X1

I Up= -658.2kV
197V &~ _ _ . ________ e coc e e e e e e G D] T1= 1.09us

1 T2= 43.3pus
-329kV. X CH2 No. 39
_______________________ z-=ssspsssssossEsssoRTesEs===5=5=1 (Terminak X2

Ip= -279.8A

ARV do oo o o i s o e i R S S A e ST B . o e ot
|21 7 A7 S SR S . VS VI [ R —|
€111 /A | S SV G S Y N S Sy Sy . |

TB1=200.00MS/s

CH2 4
50001withKEMA : LI_PK : NO 39
TB1=200.00MS/s No.: 40
O oAU L1%100-3Tapl - S e
R Bt et e el e et Terminal: X1
[ Up= -658.9kV
198KV. L _ L ________ lr ___________________________________ T1= 1.09pus
1 T2= 43.3pus
329kV ; CH2 No. 40
_______________________________________________ Terminal: X2
—~~ Ip= -278.7A
A s s e g S R S e i e
ESBRV b W el s e e e e g e R . SRt S e . e et
59KV _ U _ o o o

TB1=200.00MS/s

=CH2 =

50001withKEMA : LI_PK : NO 40
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- AVRLL%SE3 . . Mo A
Dome N N e " |Terminal: X1
Sl bRl el s s S s e BT -349.7kV
T L T s B & T 1.17us
245kV_ 1\ _ _ oo T s S NS S (N T2= 56.5us
[BI6KV. i — e T T i e e e e e e e ] CH2 No. 41
e Terminal: X2

Ip= -71.86A

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 41

TB1=200.00MS/s

No.: 42
o WV-LL%A00L oo TR T
e e e e e o oo gt =it Terminal: X1
[ Up= -666.6kV
200KV L ______________/ : ________________________________ T1= 1.09us
| T2= 50.7us
Ty ! CH2 No. 42
““““““““““““““ =T o ==s == ss=peTs=ssespems s = === | Terminal X2
Ip= -136.6A
L e S S S S |
OO0KVE e o o = el i @ i i em o o i o i s o . o ]
667KV _ 4

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 42
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e | e ktrik OZGUNEY ELEKTRIK TEST LABORATORY
TEST REPORT 08.15
.. AVLL%100-2 - Noad
R e e e e e e e el Terminal: X1
1 Up= -668.1kV
OOy S S D e e Em e bl S DS = . R S TS ittt | T1= 1.09us
: T2= 50.8us
-334kV {L CH2 No. 43
"""""""""""""""" OFE S EESEE SIS T I ESSSEEsE ST =777 | Terminal: X2
Ip= -143A
SRR ol e i o v i i i S A S T S N . R BT R . 0 T O S S A SRR
180UV, b o T o e e miemm e mememmmm e
868KV _ i _ o

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 43
TB1=200.00MS/s No.: 44
W ol W LI%100-3 - R
e e et e == Terminal: X1
l Up= -668.3kV
200KV. oy _ _ o o ____________ : _________________________________ T1= 1.1us
| T2= 50.8us
p— ! CH2 No. 44
“““““““““““““““ b = e = == = ==t | TatIREL X2
—~ Ip= -138A
|468kY o} e e e i i e
B e e sl s s b s A e 5 e e B o e e 0 B o i Bt
1B68kV. A o o e e 2

TB1=200.00MS/s

50001withKEMA : LI_PK: NO 44

> = ov
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TB1=200.00MS/s No.: 45
T B A — AW RLIL%60 - Tap25. - oo CH1 No. 45
___________________________ R S = Terminal: X1
E1ABKY. 4 e e e m - = - : ————————————————————————————————— Up= -393.3kV
9KV, ottt TR R i | T1= 1.14ps
275KV _| L | T2= 48.8us
e e N I 0 (-0 [ O X7
[B64RV: by m o ST R s s mmE s e M EE oo o mmae e SR e o ne ke SOt es = E e SimSe nm B ) MTarmMinal; X2
e e Ip= -69.63A
TB1=200.00MS/s
Aw
50001withKEMA : LI_PK: NO 45
TB1=200.00MS/s | INo.: 46
OKV o _____ 1W-L1%100-1Tap25- . CH1 No. 46
BOIKY e e e - de-cccmsoc-----pzo------p=----=- - |Terminal: X1
: Up= -672.4kV
l202kv. 4 _ _ _ _ _ ______________ L I R AN TS T1= 1.1us
B T2= 48.2us
[ CH2 No. 46
e e e e Ao s et i o T A s [ RS T 7 Terminal: X2
7~ Ip= -163.6A
A A S g S S|
ENTT YR AR R SR, N | SO P
16726V 4 _ _ _ o e e e e mmmmmmmmmm

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 46
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elektrik OZGUNEY ELEKTRIK TEST LABORATORY
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TB1=200.00MS/s No. 47
OKV o o _____ 1W_LI1%100-2 Tap25- . CH1 No. 47
IR e - —————————-CHI 4 |Terminal: X1

| Up= -669.8kV
S201KVo Ly o o _______ LR R S T S N | T1= 1.1us

N T2= 48.2ps

1 CH2 No. 47
PR gl oo o i i = =S it R e e e Terminal: X2

Ip= -159.1A

[BEORV. i e o s . ek s i o e g b S S B = = 4
B0V, S ol o - s msmEmmas el re s e s s s s R s s s s r e s s EE R R
JOTORY o e e e e e e i e e e g e e i e e e = = B o e o e

TB1=200.00MS/s

50001withKEMA : LI_PK : NO 47

TB1=200.00MS/s No.: 48
O g 1W.L1 %100-3 Tap25_ - __________. T
POIRY e = = i = s e e ' |Terminal: X1

| Up= -671.4kV
201KV_ & _ o o __ _: _________________________________ Ti= 1.1us

i T2= 48.2pus
358U ! CH2 No. 48
“““““““““““““ TS S e R S e aEsse B s s siipess ws e | Terminaly X2

-~ Ip= -158.6A

T O . O S S
804KV oy — e = = m e mm s m s s s s e oo = S e e T = S e = = S
BTV B s = b e o e e e e e el e s e e )

TB1=200.00MS/s

CH2 4

50001withKEMA : LI_PK : NO 48
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ASTOR 'Un izni olmaksizin tamami veya kisimlan kopya edilemez, Oglincd sahislara génderilemez.
> @ [ o o | m n
@©
297
e -
O == . O
KX ASTOR TRANSFORMATOR ENERJI TURZ.INS. VE PETROL SAN. TIC. A.S.
~ 1. OSB Ahi Evran Mah. Anadolu Caddesi No:6 Sincan / ANKARA
E——) Tel:+90 312 267 01 56-57-58-59-60 Fax:+90 312 267 00 34 TURK MALI
ASTOR® www.astorpower.com E-mail: info@astorpower.com
TiPl PTR 100000 /170G |FAZ SAYISI 3 IZOLASYON SEVIYELERI
SERI NO FREKANS 50 Hz | SARGI YG YG-N AG
IMALAT YILI BAGLANTI GRUBU YNynO | LI (kV) 650 95 170
STANDART TS IEC 60076-1 | SOGUTMA TIPI ONAN/ONAF | AC  (kV) 275 38 70
o
T 63 NOMINAL GERILIM (V) NOMINAL AKIM ( A ) KISA DEVRE GERILIMI
ran G(VA) YG AG YG AG
1 130900
80000 / 100000 13 154000 33600 299,9/374,9 1374,6/1718,3
25 177100
KISA DEVRE AKIMI MAX ( kA ) YG AG KADEME DEGISTIRICI TiPi : MR VM Il 500Y-72,5 C-14273GR
KISA DEVRE SURESI MAX (s ) 3 [NOMINAL IZOLASYON ~ : LI 350 AC 140
IZOLASYON SINIFI A | NOMINAL AKIM : 500 A SERINO :
MAX GEVRE SICAKLIGI 45°C | TOPLAM AGIRLIK 117,000 kg
SICAKLIK ARTISI ( SARGI/ YAG ) 60/55K | NAKIL AGIRLIK ( YAGSIZ ) 86,000 kg
- VAKUM DAYANIMI TAM | AKTIF KISIM AGIRLIGI 70,000 kg
YAG CINSI NYNAS LYRA X | YAG AGIRLIGI 21,500 kg
YG
Gerilim Akim (A) Hassas i
Poz. (V) ONAN ONAF Sagm, | [ oRiSesm
1 130900 3528 4411 13
L 2 132825 347.7 4347 12
3 134750 3428 4285 11 o
4 136675 337.9 4224 10 L L L oN
i
5 138600 3332 4166 9 7 : i <t
6 140525 328,7 410,9 B 3 3 3
4 4
7 142450 3242 4053 7 o- : o .
8 144375 319,9 399,9 6 8 e s
i 9 146300 315,7 394,6 5 8 8 .
10 148225 3116 389,5 4 e - bl
1 150150 307,6 384,5 3 1 1 11
12 12. 12
12 152075 303,7 3796 2 1U 12 12 s
13A 1
13 154000 299,9 3749 K R 3 % % "
138 13 <o <o s
o 14 155925 296,2 3703 12
15 157850 2926 3658 1 1W v
16 159775 289,1 3614 10 1N
17 161700 2856 357.1 9
18 163625 2823 3528 8
19 165550 279,0 348,7 7 0+
20 167475 275,8 344,7 6 B
oz 2 21 169400 272.7 340,8 5 120 [T“
a
§ g € 22 171325 2696 337.0 4 py 181
g‘g 5 ' = 23 173250 266,6 3332 3
58 § " = 24 175175 2637 3296 2 @ @ @
é‘ g. (] A 25 177100 260,8 326,0 1 O
= iN @
7 g T AG
g | Y Gerilim Akim (A ) =
— 2 (V) ONAN | ONAF 125 [f’
G oila |2 33600 13746 | 17183 2U 2
el
g 8|7 |8
g o |? 3 AKIM TRANSFORMATORLERI
S
=) —_— T Sembol Baglanti Cevirme Orani (A/A)|  Gig( VA) Sinifi
3P g B e 2W 2N 2V
N D o |3z |2 120 $1-82 450/2 10 3
ZI1 =125 125 s1-s2 172072 10 3
Sl m o |5 %
3 o |72 |,
8l o H
c o [m
5 s 312 |3
25 5 g3
(= —_
1 = § U 2 O
Z o
o | P =
S ® I o
5 AE
5 2
ol 2R3
S LD E|R|R
m S 24| =
*INz|3]|6
© 35|z
=
0|g
o
& I8
9 |8
o
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S BASING TEST RAPORU
- PRESSURE TEST REPORT
ASTOR'
Miisteri / Customer . TEIAS
Trafo Seri No / Serial Nr : 50001 Sayfa No/Page Nr.: 44/51
Sl Hwartiees) 80000 / 100000 Gerilim / Voltage (kV): 154133,6

BASINC-YAG SIZDIRMAZLIK TEST RAPORU

Fabrika Kabul testlerine hazir halde olan, yag ile ilgili tum baglantilari tamamlanmis transformatére Basing-
Yag sizdirmazlik testi uygulanmstir.

Transformatdr Taban Basinci 0,38 bar
ilave / Ek Basing : 0,62 bar
Tank tabaninda élgiilen test basinci : 1 bar

Baglangi¢ Tarih ve Saati: 10.08.2015 / 17:30
Bitis Tarih ve Saati : 11.08.2015 / 17:30

Test siiresi : 24 Saat

Test Sonug ve Degerlendirmesi : Test edilen transformatére ait higbir donanim ve yuzeyde yag
sizintisina rastlanmamis ve test basincinda degisiklik gézlemlenmemistir. Test basari ile tamamlanmistir.

PRESURE-OIL LEAKAGE TEST REPORT

After all parts related with oil assembled on Transformer which is ready for Factory Acceptance Tests is
subjected to Oil leakage Test.

Transformer Bottom Pressure : 0,38 bar
Additional Pressure : 0,62 bar
Measured Tank Bottom Pressure : 1 bar

Starting, Date and Time: 10.08.2015 / 17:30

Finishing ,Date and Time:  11.08.2015 / 17:30

Test Duration : 24 hours

Results of test : All parts, accessories and surfaces of tested transformer found without any oil
leakage and no any changing observed on test pressure. The transformer Oil leakage test completed

succesfully.
Test cihazi / Testing device : KELLER ECO 1 Manometer (Sn:24722)

KALITE KONTROL MUSTERI VEYA TEMSILCISi
QUALITY GONTROL CUSTOMER OR REPRESENTATIVE

Adi soyadi /

Name& Surname \JU \ =

. UR HASDAGLI 4 x

arlh/ Date PRODUCT QUALITY MANAG
imza / Signature 11.08.2015
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e e g s o o s e
MO FLETRIK MAK

TEST LABORATUVART

] wal My gy oy e 5
)1 Lmianye, $427% [t
WV UB(2L8) Fae N (02
il IATRY Al s B | -
Transfarmatir tzolasyon Yage Test Ragoru
Teansfomy [nguldtan Od Test Report
{ egory 8 / abovy 72,5 kY and up to 2nd
including 170 kV)
M gtari DR RARSTORAER Tasls - Fasts 3alUmi
Doyt Dot S tent
S, 5
Transformator 8dgileri / Transfor g tion M
ol } Frpe Aliniy Ve
N - ’ . Dele A Rl
1
Asron o tandart Ahinig Saatd
TPANGEORMATOR e g Stwebert Tere OF Raczpt
Gict 3 Sodutma Tip it 1O IMumune 3digoe Galig Tarkhi %
Porrer ML i Cooig From e Somps Font Ouaim OF Arrwvai .
Garttimi e YAQ MIK TAR! 799 Sicakhig Test Tadni -
Vot kY o 24 Duanniy oo Tamgacsiues Owre Of Fast gl
ol 4t Yl = - - R o .
‘,"’.", | L Tast Nadanl Ortam Sicakiedy Rapar Na R
Fave of o Reason For It Amthent Tarp Beorar Manber ‘
e
Kavanot No Numuna Mo
Bowla Numbder Sample Marder

ELEKTRIKSEL FIZIKSEL KIMYASAL TESTLER
Electrical Physical Chemijcal Tests

Jo
Limit Degerer Test SOP.L‘J v
Yapulan Testier Otgilen Degerier | Balirsiziix 8idm  Unit Suitablz Vatuss Standardt i .
DonaTasts Maasurad Valuas | uncedanty Standant Limit Standardi
iyl Uygun | Kot >
} ok Of Tast tof Standary
Soed Fair Poor
Dalinma garilim tasti = _ - . o
Dizlectric Breakdown 83.7 2% kv > 50 40-50 <40 1EC0156 (5250922
Gug faktoru ASTM
—- 0,1525 5% % <0,1 | 0,10:0,52 | >0,5¢ 3
Power Factor{ W7} =es ¢ 0 >0 D924 ASTM 03437
Su miktars ASTM
Water Content 11,42 10% pom <20 20-30 >30 01533
Renk tayini ASTM
e <05 3% Sayisal < 12 >2 =
Color J Say : DI524 (5050422
Asidite testi mg
s tralization Y . 0,058%1 10% ‘ <0, K ,1-0,2 >0.20 2i-1
Nautralization Numbe = 0% KOH/gr 0,10 | G0 (EC 60422
Ig yuzey garilim testi (
Interfacisl Tension 40 5% miN/m >23 22-28 <22 ST
terfac ens 0971
Ozgiil Yogunluk 7 ASTM
i il 15 0,874 % gricm? 0,91 $ >0,91
Specilic Gravitiy(15C°) D1238 ASTM 03487
Parlama Noktasi
ASTM
. 7 151 3% C 2145 > <145
Flash Poirt 092 ASTM D3487
Viskozite * A5T™
%, . 5T
Viscosity(10C?) 12,7 5% C 16,55 . EEY 0845 ASTM D3487
Anilin Noktasi*® ASTM
% ; 53 % C } 2
Aniline: Point 5 2% : 82 S 2611 ASTM D3487
Yorum/interpretation:
Analiz sonuclan sadece 3nab2 vapian aunwiney tamnsil etmakiadic
Miihiir Tarih Testi Yapan Kontrof Eden
Seal Oata Tester Controller
4 i
b=t
:,__b [R mm Iph KOCA Melimot OLDEMIR
Kaglr MOhandislik tqnirt08:2005 3 P l»\ | :
ued Iny San. ve Fic, Lip M 7(f< A~ A ( Lj'( & { Lho
S arikan Mt Oeicesi . Sapd>t r in \./ ' A 4 C A2 —

- -
u rapar.Kesis Muhendishic Teat Lsbor stuvanin yazili 1201 oltm s, 13men 42 o121 Kopy slimp Go@aGksrmer. bt asrt ve mUnGrads 7 aporiar qrlerszdir
Thes rapoat shait not ba raproducad othaer then i Al sxcapl vath the pamission of the Kss

ngnoesang Test Ladoratory Tastng reoods wikcut wgisiurs and 5390 2rs 0ol vard
o 7

B teet rapory tystararss Birindar Sivtaminds (S1) Gantmlaninig birieveri te 3lizs eden yluysl oletn standartianna irianstibe! 31 Latgaisr

Fres tast raport the b sce sblity 10 n ational 51andams which rastizs tha umt of maasuramant sccordeg 1o e lnlernational Sysysm of tmts {

Oeyan editen genizletilmiz olguen Baliraehgi, standan belinnehin «-2 alan genslerme katvayrst e Garpirnt yonucun
[Pe raportad sepanded uncedt sinty of magsursmant ts siated 5 1he slanderd urcantsnty of measursmant muitiphed by ine cov.
Caverage prodadity of sporoum sisty 95%

v antnda guveniiithi yevives 1agiim aktadi
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Limit Degerier Test SRO.NUL::V
Yapilsn Testier Bigaien Degeder | Baflestzik Bidm  Unk Suitabla Valuas Standardt i
DonaTests Measurad Yahues | Uncetsoty : W e TReg] Sarndand Limit Standsrds
L Lodog S ofrest Limit of Standard
Good Fair Poor
Delinma garitim tasti ==
Dielectric Baskdown 36.9 2% KV >50 | 4050 ™% 40| IEC-E0156 -
Gug faktari "
Poiwer FACtor(90C) 0,1443 5% % so,1 [or0030|s03f DT s
< SR < 147
Su miktar AST,
Water Content 1Ha3 10% ppm <20 20-30 >30 D:;I—?; (EC 60422
(=B L 224
Rank tayini ASTM
Color <9,5 8% Sayisal <1 1-2 2 0:5"
Asidite testi N mg £C
Weutralization Numbar 0.0598 10% KOHIgr 50,10 | 0,1:0,2 |>0,20] IEC 620211
1c yuzey gerilim testi ASTM
Interfacial Tension 4 = il e £t <& '3;971 IEC 60422
Ozgiil Yoguniuk ASTM
e G o 0,874 7% gricme <0,91 . >0,81 Z
Specific Gravitiy(15C°) Di298 ASTM D3437
Parlama Noktas AS
- 5 = ASTM
Pow 150 3% k& 2145 . <145
Flash Point 092 ASTM D3437
Viskozite * - R . ASTM
Viscosity{45C) 123 3% G 1655 ' W oms ASTHM D3487
Anilin Noktasi*® ASTM
Aniline Point 83,1 il 2 B2 = B2 ‘oo STM D3487
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Analysis of dissolved gas in the oil
i Tied 2 _x
Gg‘_’p o Formiit Oighitan Birim Satiesicili Limit Deferer P
st Formylay Maasured Unkt Uncedainty Limit & Values Oy A ENaT
Hidrojen 5100 Limitler igerisinda
N H g P + 3 ppn & 10% L
Hith oayars : 0 PRew 2 opmis 1% i3 €57 109.2303 within tha limits
Karboadioksit <€2500 Limitler igarisinda
oy 9 + 10 ppr 10% o =
C2OONTC%er O S ppm D ppm & (0%, 5td. C57.104.2003 Within the limits
Karonmonoisi - Limitler lgerisinde
(s ] L £ n & 10%
Drponmononds - E pem e 5 Within the limits
Uimitler Tgerlsinde
< - Y o,
<02/CO 25,875 /s et 50559 e it
tilen <50 Limitler igerisinde
- CH E & 10% i o b
Ethiena s 9 pem £ ppaaL 0% < 5t0. C57.104 2008 Within tha limits
Etan 555 Limitier igerisinda
WH t2 & 10% e o A -
Snans Catts ¢ pom il IEEE Std. C57.104.2008 Within the himits
Matan s120 Limitiar igerisinda
CH 2 ppr 10% = SE 5
Metnane : o PP £opm a0 [EEE 51. 57.104.2003 within the bmits
Asatilen st ~  Limitler igerisinde
H . & 10% B ‘ - R .
Atylens Eilty 8 ppm 2ppm 10% (EEE Sta C57 104 2003 Withins the himits
rocG 8 - <720 Limitler igerisinde
Jotal O Combuspdie Gas dd £ 3d. €57.104.2008 Within the limits
Oksien Bu gaz icin balirfenmis suwr d2gari yoktur, N
Oogane D2 21249 L 10% Therz 15 1o specific vl valus for this gas.
Azot Bu gaz icin belidenmis siur dageri yoktur,
Mirogene 2 e ks 10% There is o Specific imit value for this gas.
oyN2 R e >0,3 Limitler icerisinde
0.3415744 2 1€C 60599 Within the himits
T0G . 33458 o Toplam Cazinmis gaz igin beliclenmis sinir degeri yoktur,
Tols! Drsohey Gas PP There &5 N0 specHic kvt value for total dissolved gas.
Test Standardt [/ Test Method : ASTM D 3612 & LEC 60567
Test Gihazi/ Test Instrument : MORGAN SCHAFFER Transformer Fault Gas Analysis / Instrument [D:
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Tes reo0rt 573k not D2 repr d ather than « 220! with the permvssion of the Kesir Enginenng 25t Ladoratory T2stng repods wihou! si ure and saal are nol vana
Bu test raporu Ulustacarast Biritnler Sisteminde (S1) taninlanagyg birkalen reghize edon ulusal olgum standartianna ichitietigh belgetar
Thes (251 =001t tha 1raceadity 10 NANONA! 51ana3rds wheh reahed the une of rmeasuremant ACCOMNg 1) the internatonat Sysyam of Units (31)
“Beyan edilza gantsietitmig olgum belirsizligr standart neliesizhigin k=2 alan genisietms Katsayist e Carpimt sonuzunda %35 ararnda guven K seviyesi
sadlamaktade
The reportad 2xpanded uncenainty of measurement is stated as the standard uncertaily of measurement muttiched Dy the coverags factar k=2, which for 2 normal Iistndutron
[come spond's [0 2 Covarage prodabilly of aporoximataly 95% o
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Form No: 118

Customer (Miisteri): TEIAS

Project No (Proje No): TP 14.123

Serial No (Seri No): 50001
Accessory Part No
Aksesuar Parca No

1) Buchholz Relay (Main Tank)

801
Buchholz Rélesi (Ana Tank)
2) Buchholz Relay (Seperator)
802
Buchholz Rolesi (Seperator)
3) Buchholz Relay (OLTC)
805
Buchholz Rélesi (OLTC)
4) QOil Level Gauge (Main Tank)
815
Yag Seviye Gostergesi (Ana Tank)
5) Oil Level Gauge (OLTC)
816
Yag Seviye GOstergesi (OLTC)
6) Oil Temperature Thermometer
834
Yag Sicaklik Termometresi
7) Winding Temperature Thermometer
833
Sargi Sicaklik Termometresi
8) Pressure Relief Device (Main Tank)
855
Basing Emniyet Ventili (Ana Tank)
9) Pressure Relief Device (OLTC)
810
Basing Emniyet Ventili (OLTC)
10) Shutter
810
Cekvalf

FUNCTIONAL TESTS

____ Kontrol Eden ASTOR Personeli
Adi ve Soyadi Unvani

—
Fonksiyonel Testler ) -
Rl s
Drawing No (Cizim No): - - ®
® 10]
Power and Voltage (Giig ve Gerilim): 100 MVA - 154 kV ASTOR
Date (Tarih): 13.08.2015
Function Brand Type Contact Type Serial No
Fonksiyon Marka Tipi Kontak Tipi Seri No
Alarm m
Comem BR 80 4NO 74616
Trip m/
Alarm m
Elmek BR 25 2NO
Trip E]
Alarm
D MR RS 2001 2NO
Trip Q/
Alarm -/
n Elmek KYSB 4 NO
Trip I:]
Alarm m
Elmek KYSA 4 NO
Trip D
Alarm [zr Fan Start @
Qualitrol 34601 6 NO 1052169-2
Trip m Fan Stop g
Alarm Ez I Fan Start -
M — Qualitrol 35601 6NO 1052171-9
Trip [E Fan Stop [3/
Alarm
I:l Qualitrol LPRD 208 50168925-1
e
Alarm |:|
MR
Trip M
Alarm D
ETI ES-R 80 6-640867
Trip M
Kontrol Eden Miisteri veya Vekili |
Adi ve Soyadi Onvani imza
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Type test Certificate of short-
circuit performance

Astor Transformer

Ankara, Turkey

has successfully passed the type test sequence on a three-phase oil-
immersed type

power transformer

Type: PTR 62500 /170G
Rating: 62,5 MVA — 154 kV+ 12 x 1,25% / 33,6 kV - Ynyn0 — 50 Hz

The test object passed the required clauses of

IEC 60076-5

The test results are recorded in Certificate No.

2181-15

This Certificate is issued on 23 October 2015.

KEMA Nederland,/B.V.

S./X M. Verhoeven
Director Testing, Inspections & Certification The Netherlands

Copyright © KEMA Nederland B.V.

Please note that this document has been issued for information purposes only, and that the original bound
and sealed paper copy of the Certificate including the results of the tests of the apparatus will prevail. This
document does not imply that KEMA has certified or approved any apparatus other than the specimen tested.

Experience
you'ean Tryst.
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