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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 Nederland B.V. 
 
 
 
 
S.A.M. Verhoeven 
Director 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: 
 
2.1 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. 
 
2.3 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 / 1073,9 A    
Short-circuit impedance 12,4 %  X  
Connection symbol Ynyn0      
Cooling method ONAF      
Frequency 50 Hz  X  
Category II      
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   
14 124 78 01 00                                                                    

0 
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 

0 
0 
0 
0 
0 
0 
0 
0 
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2 GENERAL INFORMATION 
 
2.1 The tests were witnessed by 
 
Name Company 
Ünsal, H. 
Demir, M. 
Arslan, E. 

Astor Transformer, 
Ankara, Turkey 

  
Acarlıoğlu, G. 
Çetindağ, S. 
Çelik, L. 

TEIAS,  
Ankara, Turkey. 

  
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 
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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  
I1pri Primary current transformer  
I1sec Secondary current transformer  
I2pri Primary current transformer  
I2sec Secondary current transformer  
I3pri Primary current transformer  
I3sec Secondary current transformer  
Itank Tank current test object  
U1S Supply voltage  
U2S Supply voltage  
U3S Supply voltage  
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4 REACTANCE MEASUREMENT OVERVIEW 
 
Tap position 25 
Test number Reactance 

Measured between the 
phases 

Calculated per leg Change per leg 

  % 
U-V U-W V-W U V W U V W 

Before tests 133,22 132,54 132,57 66,63 66,59 65,94 - - - 
AT 150521-4007 133,23 132,53 132,56 66,63 66,60 65,93 0,0 0,0 0,0 
AT 150521-4010 133,23 132,53 132,56 66,63 66,60 65,93 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 65,98 0,1 0,1 0,1 

 
 
Tap position 13 
Test number Reactance 

Measured between the 
phases 

Calculated per leg Change per leg 

  % 
U-V U-W V-W U V W U V 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 
phases 

Calculated per leg Change per leg 

  % 
U-V U-W V-W U V W U V 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 0,1 0,1 0,1 
AT 150521-4030 62,77 62,45 62,60 31,46 31,31 31,14 0,1 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 0,1 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 
4007 

150521 
4010 

150521 
4013 

150521 
4017 

150521 
4020 

150521 
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 V kV 98,6 98,3 98,7 84,1 84,5 84,3 

 W kV 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 V 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 V 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 V 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 V 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 V 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 kA 21,1 -21,0 20,9 -20,5 20,7 -20,5 

Current LV-winding, peak value V kA -19,4 19,4 -19,6 -13,2 13,1 -13,0 

 W kA -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 V 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 V 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 V 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 V 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 
4027 

150521 
4030 

150521 
4033    

Tap position    1 1 1    

 U kV 73,2 72,8 73,2    

Voltage, phase value, beginning V kV 73,0 72,7 73,2    

 W kV 74,3 73,9 74,2    

 U kV 72,1 71,5 72,2    

Voltage, phase value, end V kV 71,4 71,2 71,4    

 W kV 72,5 72,1 72,4    

 U kA -3,715 3,707 -3,819    

Current HV-winding, peak value V 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 V 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 V 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 V 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 V 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 V kA 8,83 8,78 8,82    

 W kA 9,16 9,11 9,15    

 U kA 8,83 8,79 8,82    

Current LV-winding, phase value, end V kA 8,71 8,67 8,71    

 W kA 9,03 8,99 9,02    

 U kA 8,91 8,87 8,91    

Current LV-winding, phase value, average V kA 8,79 8,75 8,79    

 W kA 9,13 9,08 9,12    

 U s 0,515 0,514 0,514    

Current duration V 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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6.2 Test circuit S01 
 

 
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 

Power MVA 3214 

Frequency Hz 50 

Phase(s)  3 

Voltage kV 216 

Current kA 8,59 

Impedance  14,5 

Power factor  < 0,1 

Neutral  not earthed 

Load 

Short-circuit point earthed 

Remarks: - 

G L MB MS 

U 

U 

U 

TO 

 

 

 

 

 

 

 

PT 
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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 kA 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 kA 

HV reactance: 66,42    
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    
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    
HV inductance: 99,59 mH   
    
Peak factor according to IEC = 2,55 Zsupply / Ztrafo = 0,01% 
Peak factor according to X/R = 2,69   
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6.4 Photograph before test 
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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 
- 
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Short-circuit test 
 

  
  

  

  

  

  

  

  

  

  
  
  

Remarks: No visible disturbance. 
 

Test number: 150521-4007 

Phase   U V 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 
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Short-circuit test 
 

  
  

  

  

  

  

  

  

  

  
  
  

Remarks: No visible disturbance. 
 

Test number: 150521-4010 

Phase   U V 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 kA 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 
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Short-circuit test 
 

  
  

  

  

  

  

  

  

  

  
  
  

Remarks: No visible disturbance. 
 

Test number: 150521-4013 

Phase   U V 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 
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Short-circuit test 
 

  
  

  

  

  

  

  

  

  

  
  
  

Remarks: No visible disturbance. 
 

Test number: 150521-4017 

Phase   U V W 

Tap position   13 

Voltage, phase value, beginning kV 84,6 84,1 85,8 

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 
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Short-circuit test 
 

  
  

  

  

  

  

  

  

  

  
  
  

Remarks: No visible disturbance. 
 

Test number: 150521-4020 

Phase   U V 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 
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Short-circuit test 
 

  
  

  

  

  

  

  

  

  

  
  
  

Remarks: No visible disturbance. 
 

Test number: 150521-4023 

Phase   U V 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 22,4 

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 
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Short-circuit test 
 

  
  

  

  

  

  

  

  

  

  
  
  

Remarks: No visible disturbance. 
 

Test number: 150521-4027 

Phase   U V W 

Tap position   1 

Voltage, phase value, beginning kV 73,2 73,0 74,3 

Voltage, phase value, end kV 72,1 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 8,91 8,79 9,13 

Current duration s 0,515 0,514 0,515 
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Short-circuit test 
 

  
  

  

  

  

  

  

  

  

  
  
  

Remarks: No visible disturbance. 
 

Test number: 150521-4030 

Phase   U V W 

Tap position   1 

Voltage, phase value, beginning kV 72,8 72,7 73,9 

Voltage, phase value, end kV 71,5 71,2 72,1 

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 
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Short-circuit test 
 

  
  

  

  

  

  

  

  

  

  
  
  

Remarks: No visible disturbance. 
 

Test number: 150521-4033 

Phase   U V W 

Tap position   1 

Voltage, phase value, beginning kV 73,2 73,2 74,2 

Voltage, phase value, end kV 72,2 71,4 72,4 

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 
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6.6 Condition after test 
 
Externally no visible change.  
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6.7 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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7.1 Photographs during inspection 
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8 DRAWINGS 
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Annex I 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.  
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21
22
23
24
25

173250

177100

14
15
16
17
18
19
20

165550

161700

157850

167475

163625

159775

155925

4,984 4,9886 4,9907 4,9887 0,085 0,127 0,087
4,927 4,9312 4,9333 4,9314 0,084 0,126 0,088
4,870 4,8734 4,8757 4,8739 0,074 0,121 0,084
4,813 4,8161 4,8181 4,8163 0,075 0,116 0,079
4,755 4,7587 4,7608 4,7588 0,073 0,118 0,076
4,698 4,7012 4,7032 4,7013 0,070 0,112 0,072
4,641 4,6437 4,6458 4,6439 0,066 0,112 0,071

TRANSFORMER
ROUTINE TEST REPORT
 1. Organize Sanayii Bölgesi 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 YNyn0
Project No. 14-124
Cooling ONAN/ONAF

Customer Type Conservator Tank
Cu

Tab Primary
Voltage (V)

Secondary 
Voltage (V)

Nominal 
Values

TURN RATIO DEVIATION (≤ %0,5)
1U1V/2U2N 1V1W/2V2N 1W1U/2W2N

Temp. Rise (ºK) 55 60 Winding (HV / LV) Cu /POWER 62,5 MVA PHASE 3 FREQ. 50 Hz

1U1V/2U2N 1V1W/2V2N 1W1U/2W2N
1 130900 3,896 3,8966 3,8985 3,8968 0,020 0,068 0,025

0,027
3 134750 4,010 4,0115 4,0135 4,0117 0,027 0,077 0,032
2 132825 3,953 3,9539 3,9559 3,9542 0,020 0,070

0,037
5 138600 4,125 4,1265 4,1283 4,1267 0,036 0,080 0,041
4 136675 4,068 4,0690 4,0709 4,0692 0,032 0,078

0,046
7 142450 4,240 4,2415 4,2433 4,2416 0,045 0,088 0,048
6 140525 4,182 4,1840 4,1859 4,1842 0,041 0,086

0,052
9 146300 4,354 4,3564 4,3583 4,3566 0,051 0,095 0,056
8 144375 4,297 4,2990 4,3007 4,2991 0,049 0,089

0,060
11 150150 4,469 4,4715 4,4738 4,4718 0,062 0,113 0,068
10 148225 4,411 4,4140 4,4159 4,4141 0,058 0,101

0,070
13 154000  33600 4,583 4,5864 4,5895 4,5867 0,067 0,135 0,073
12 152075 4,526 4,5298 4,5327 4,5292 0,083 0,147

R1V1W R1W1U Deviation
1 0,9795 0,9793 0,9777 0,9788 0,184%

R1MEAN Deviation R2U2V R2V2W R2W2U R2MEAN

11 1,1433 1,144 1,1403 1,1425 0,324% 44,912 45,008

3
4
5
6
7
8
9

10

1,0147 1,012 1,0138 0,277%

1,047 1,0439

44,996 44,9720 0,214%
12
13
14
15
16
17
18

0,132 0,092
171325 5,099 5,1035 5,1062 5,1038 0,089 0,142 0,095
169400 5,042 5,0459 5,0483 5,0463 0,084

5,156 5,1612 5,1636 5,1614 0,096 0,143 0,100
175175 5,214 5,2186 5,2208 5,2187 0,097 0,139 0,099

5,271 5,2760 5,2784 5,2763 0,098 0,144 0,104

2 0,9994 0,9964 0,9983 0,301%

DC WINDING RESISTANCES t(°C) = 16,7 

Tab HV Winding (Ω) LV Windings (mΩ)
R1U1V

19
20
21
22
23
24
25

0,9991
1,0148

1,0469
1,0632
1,0789
1,0956
1,1112
1,1279

1,1598
1,1926
1,2123
1,2278
1,2442
1,2598
1,2764
1,2919

1,0313 1,0314 1,0285 1,0304 0,282%
1,0459 0,297%

1,0639 1,0606 1,0626 0,311%
1,0793 1,076 1,0781 0,307%
1,0965 1,0926 1,0949 0,357%
1,1116 1,1081 1,1103 0,316%
1,1287 1,1248 1,1271 0,347%

1,161 1,1569 1,1592 0,354%
1,194 1,1909 1,1925 0,260%

1,2136 1,2094 1,2118 0,347%
1,2288 1,225 1,2272 0,310%
1,2458 1,2416 1,2439 0,338%
1,2612 1,2568 1,2593 0,350%
1,2781 1,2734 1,2760 0,369%
1,2934 1,289 1,2914 0,341%

1,324 1,3259 1,3212 1,3237 0,356%
1,3087 1,3104 1,3057 1,3083 0,360%

1,3561 1,3583 1,3532 1,3559 0,377%
1,3407 1,3428 1,3378 1,3404 0,374%

1,3879 1,3907 1,3853 1,3880 0,390%
1,3727 1,3754 1,3699 1,3727 0,401%
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TRANSFORMER
ROUTINE TEST REPORT
 1. Organize Sanayii Bölgesi 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 YNyn0
Project No. 14-124
Cooling ONAN/ONAF

Customer Type Conservator Tank
CuTemp. Rise (ºK) 55 60 Winding (HV / LV) Cu /POWER 62,5 MVA PHASE 3 FREQ. 50 Hz

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.

INSULATION RESISTANCES (GΩ) @ 20 °C DIELECTRIC TESTS

Prim. - Tank (5 kVdc) 31,7 33,5 34,4 35,2
Time 15 s 30 s 45 s 60s

30,8 32,4 APLIED VOLTAGE TEST (HV-N) 38 kV 50 Hz 60 s
60 s TEST NAME Voltage Frequency Time30 s

Sec. - Tank (5 kVdc) 82,4 122 153 178
Prim. - Sec. (5 kVdc) 223 231 235 241

112,5 163,9 INDUCED AC WITHSTAND 275,0 kV 200 Hz 30 s
221,3 APLIED VOLTAGE TEST (LV) 70 kV 50 Hz 60 s212,2

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

Tab
Nominal 

Current (A)
Applied 

Current (A)
Measured Values Calculated Values

S.C.Voltage (Uk) PU (W) PV (W) PW (W) ΣP @ 18,7 %Uk ΣP @ 18,7 Pk @75°C
1 275,6638 275,210 14922 77062,0 66423,0 221783,6 258532

No-load Losses (W)

13 234,3142 234,590 19130 78262,0 64252,0 73590,0 216104,0 12,41 215596,2 248032
77569,0 221054,0 11,42

69257,0 203548,0 13,24 203431,2 233284

MEASUREMENT OF NO-LOAD LOSSES & CURRENTS

25 203,7515 203,810 23459 75545,0 58746,0

Terminal Voltage
(V)

Freq.
(Hz)

Nom.
Cur. (A)

Currents (A)

0,582 0,617

I0U I0V I0W ΣI0
2U2V2W 30251 50 1073,94 0,663 0,49388 0,50103

cosØ = 1

9133,2 12594,6 39006
2U2V2W 33637 50 1073,94 0,7501 0,5177

S.C. IMPEDANCE 
@ 75°C (Uk)

VOLTAGE 
REGULATION 
@ 4/4 LOAD

11327 6693,02 10083,8 28103,9

CALCULATED 
VALUES

NO-LOAD 
LOSSES (P0)

NO LOAD 
CURRENT (I0) 

LOAD LOSSES @ 
75°C (Pk)

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

4 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.

P0U P0V P0W P0

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

3

GUARANTEED 30000 0,25 250000 12 (%) (%)

EFFICIENCY
@ 4/4 LOAD

(η )

Tol.=+%15 Tol.=+%30 Tol.=+%10 Tol.=±%7,5
(W) (%) (W) (%) cosØ = 1

This transformer meets requirements provided by IEC standards.

CUSTOMER Approved

99,56

Oil Type Oil Weight(kg) Active Part Weight (kg)  Total Weight (kg)
Nynas Lyra X 17800 47500 83000

RESULTS 28076 0,06 248032 12,41 1,17

PASS

0,553 8720,22 5349,28 7579,21 21648,7

TESTS ON ON-LOAD TAP-CHANGERS ─ OPERATION TEST
1 With the transformer de-energized, eight complete cycles of operation. PASS

2U2V2W 37176 50 1073,94 1,0564 0,76869 1,0936 0,973 17278,2

2
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Annex II 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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ONAN / ONAF

t4-t23
YAKD'li G0g Transformatdrli
Powe r Tra nsforme r with OLTC

2015

CulCu

117000

86000

70000

21500

NYNAS Lyra X

3 | 5OHz

rEiAS

#k-s
LF-62 / REV{I Sayta No, Poge No i 2 | 5I



^a-/-*cu.{rrozguney
\" elektrik

Oze Ururv EEKTRIK TEsr TABoRATUVARI
TEST RAPORU

OzG U N EY E LE KTR i K TEST UBO RATO RY
TEST REPORT

iNDEKS

INDEX

1. Gerilim gevirme oranlnrn 6lgiilmesi ve faz farkrnrn kontrolii
Meosurement of voltage ratio and check of phase displocement

2. Yalltrm sistemi kapasitanslarrnrn ve kayrp faktdriintin (tan 6) 6190lmesi.

Meosurement of system copocitonces ond dissipotion foctor (ton 6) of the insulotion system copocitance.

3. Mrknatrslanma akrmrnrn <ilgiilmesi

Excitoti on cu rre nt m eo s u re m e nt
4. izolasyon direnglerinin 6lg0lmesi.(Her bir sargr ile toprak arasrndaki ve sargrlar arasrndaki d.a. yalrtrm direncinin dlgtilmesi.)

Measurement of d,c. insulotion resistance between eoch winding to eorth and between winding.
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TEST RAPORU

OZEATUTV TLEKTR|K TEST UBORATORY
TEST REPORT

SeriNo SerialNo s0001 Gtjc Power 80000 / 100000 kvA
Marka Brand ASTOR Nom. Gerifim Nom. Voltaqe ts4l33,6kv
BaE. Grubu Vector Group YNyn0 SoEutma Cooling ONAN/ONAF

1. Gerilim gevirme oranrnrn iilgtilmesi ve faz kaymasrnrn kontrolii
7. Meosurement of voltoge ratio ond check of phose displacement

Faz farkrnrn kontrolti 6lgrim cihazr ile yaprlmttttr. Tespit edilen faz kaymasr :

Phose displacement of the tronsformer checked by meosuring device. Checked phose displacement :

Standart / Stondard: TS EN 60076-1 MADDE 11.3, IEC 60076-I CLAUSE

olgrim Cihazr / Meossuring Device: TETTEXTTR 2795

Tarih: rz.8.2ots
Dote:

Testi Yapan:

Tested By:

YNyn0

r77783

Poz.
Primer

Gerilimi (V)
Sekonder

Gerilimi (v)
Nominal
Deterler

BO$TA CEVIRME OMNIARI SAPMA M|KTART (< %o,s)

Meosured Voltage Rotio Deviotion (< 0,5%)

Top
Primory

Voltage (V)
Secondory
Voltoge (V)

Nominol
Volues

1U1N/2u2n lVlN/2v2n lW1N/2w2n 1U1N/2u2n lV1N/2v2n lWlN/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 0,155 0,166 0,155

3 L34750 4,0L04 4,0167 4,0166 4,0167 0,757 0,L54 0,r57

4 136675 4,0677 4,0736 4,0736 4,0167 0,145 0,145 I,254

5 138600 4,t250 4,1308 4,1308 4,1308 0,74L 0,141 0,L4t
5 140525 4,L823 4,1877 4,r876 4,L877 0,L29 0,127 0,r29
7 I42450 4,2396 4,2446 4,2446 4,2445 0,118 0,118 0,118

8 144375 4,2969 4,3016 4,3015 4,3016 0,110 0,108 0,110
o 146300 4,3542 4,3586 4,3585 4,3585 o,Lo2 0,100 0,100

10 748225 4,4775 4,4152 4,4L54 4,4155 0,085 0,089 0,092

11 150150 4,4688 4,4724 4,4723 4,4724 0,082 0,079 0,082

72 L52075 4,5260 4,5294 4,5293 4,5293 0,074 0,072 0,072

13 154000 33600 4,5833 4,5862 4,5861 4,586r 0,063 0,050 0,060

14 155925 4,6406 4,6437 4,6430 4,6430 0,0s3 0,051 0,0s1

15 157850 4,6979 4,7000 4,7000 4,7000 0,044 0,044 0,044

15 159775 4,7552 4,7569 4,7569 4,7569 0,036 0,036 0,036

t7 161700 4,8125 4,8739 4,8138 4,8138 0,029 0,027 0,027

18 163625 4,8698 4,8708 4,8708 4,8708 0,02t 0,027 0,02r

19 165550 4,927r 4,9277 4,9277 4,9277 0,013 0,013 0,013

20 t67475 4,9844 4,9847 4,9846 4,9847 0,007 0,005 0,007

2L 169400 5,04L7 5,0416 5,0415 5,0415 0,001 0,003 0,003

22 t77325 5,0990 s,098s s,0984 s,0984 0,009 0,011 0,011

23 L73250 5,1563 5,1555 5,1554 5,1554 0,015 0,015 0,016

24 175r75 5,2135 5,2724 5,2L23 5,2124 o,022 0,024 0,022

25 r77100 5,2708 s,2693 5,2693 5,2693 0,029 0,029 0,029

11.3

LF-62 / REV-01 Sayfa No, Poge No: 4 | 5L
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TEST RAPORU

OZOAIUTV TLEKTR|K TEST LABORATORY
TEST REPORT

Seri No Serial No 50001 Gtc Power 80000 / looooo kvA
Marka Brond ASTOR Nom. Gerifim Nom. Voltaqe ts4/33,6kV
BaE. Grubu Vector Group YNyn0 SoEutma Cooling ONAN/ONAF

2. Yalrtlm sistemi kapasitanslarrnrn ve kayrp faktairiiniin (tan 6) 6lgiilmesi.

2. Meosurement of system copocitonces ond dissipotion foctor (ton 6) of the insulotion system copocitonce.

iki sargrh transformatdrlerde ve bugingler igin kapasite ve (tan 6) <ilgiimii igin test dilzenekleri.
Meosurement connections of o two windings tronsformer ond spore bushing for meosurement of capocitonces and (ton 6).

Htgh voltage
Hlgh \rolt!g9 lnput A:_----t--

:-_ --

Hlgh Voltag¤

54,0%

Seri No / Seriol No:

Input A

-

't'

ttttt,

=:i : Hioh Voltaae,.!.
tltlI I HVGNDt,atl-IIL

178857

n i-!ti
z:i.!:
,:- .:-.- -
-:++-

Test Objesi Srcakhft Test Object Temperoture :

25,8 "C

Bugingfer Uzerinde Testler Tests on Bushings
Test Objesi Srcakh$ Test Object Temperature :

HV GNO

27,8"C
Ba$f Nem Relotive Humitidy=

27,9"C
Ba$l Relative Humidity= 54,0%

p
6l9rim Cihazr / Meossuring Device:

Ortam Srcaklfr Ambient
Test

Noktasl

DUT

Test
Modu

Test Mode

YG GiRl$
Baglantrsl
HV INPUT

to

GlRrs A
Batlantrsr
INPUT A

to

YG GND
Baglantrsl
HV GND

to

Test
Gerillmi

Test
Voltoae

Kapasite

Copocitonce

%'de KF (tan6)
127,8"C|

DF % (ton6)
@(27,8 "C)

%'de KF (tan6l
(20'c)

DF % (ton6)
@(20 "c)

%'de PF (coso)
(27,8'C)

PF% (costp)

@27,8'C

%'de PF (cosol
(20.c1

PF% (cose)

@20"c
c"'" UST A YG (Hv) AG (rv, Tank 10,0 kv 8,8940 nF 0,16% 0,15% 0,t6% 0,L5%

Cne GST gA+B YG (HV) AG (rvl Tank 10,0 kv 4,2t4O nF o,16% 0,16% o,t6% 0,16%

C'-e GST gA+B AG (Lvl YG (HV) Tank 10,0 kv 14,6300 nF 0,24% o,23% 0,24% 0,23%

Ortam Ambient Temp= 25,8 "C Nem

Seri No

Seriol No

Test
Noktasl

DUT

Test
Modu

Test Mode

Ys slKr)
Batlantrsr
HV INPUT

to

GlRl$ A
BaElantrsl
INPUTA

to

YG GND
Eatlanttst
HV GND

to

Test
Gerilimi

Test
ValtddP

Kapasite

Copocitonce

%'de KF (tan6l
{27,8'C)

DF % (ton6)
@(27,8"C)

%'de KF (tan6l
(20'cl

DF % (ton6)
@(20 "c)

L4 B 5787

c1 UST A
Ust Terminal
TopTerminol

Test Ucu
Test Top

Flans
Flonqe

10,0 kv 269,30 pF o,29% o,29%

c2 GST gA+B
Test Ucu
Test ToD

Ust Terminal
Top Terminal

Flans
Flonoe

2,0 kv 7O7,7O pF 0,22% o,22%

CL+ C2 GST gA+B
Test Ucu
Test Tao

Baglantr Yok
Not connected

Flang
Flanoe

2,0 kv 971,80 pF o,27% o,27%

14 B 5788

c1 UST A
u$ | ermtnal
Too Terminol

I est ucu
Test Top

Flang
Flonge

10,0 kv 270,50pF o,29% o,29%

c2 GST gA+B
Test Ucu
Test Top

Ust Terminal
Top Terminol

Flang
Flonoe

2,0 kv 703,40 pF o,27% o,22%

CL+C2 GST gA+B
Test Ucu
Test Tao

Baf,lantr Yok FlanS
Flenop 2,0 kv 968,80 pF o,23/o o,23Yo

t4 B 5789

c1 UST A
ust lermrnal
Too Terminol

Test Ucu
Test Top

Flang
Flonqe

10,0 kv 267,5O pF o,27% o,27%

c2 GST gA+B Test Ucu
Test Top

Ust Terminal
Too Terminol

FlanS
Flonoe

2,0 kV 769,20 pF o,23% o,23%

C1+C2 GST gA+B
Test Ucu
Test Top

Baglantr Yok
Not conneded

Flans
Flonoe

2,0 kv 1033,00 pF o,25% o,25To

Sta n da rt / Ston d o rd : IEEE C57 .L2.9O Madde I Cl a u se
Madde/Clause L1.I.2.2 a. & 11.L.2.2 c.

10. Lt.L.2.2 a. & LLL.2.2 c. ; TS EN 60075-1

w.6L
Tarih: I Testi Yapan:

Dote: I Tested By:

LF-52 / REV-01

TETTEX MIDAS 2881

'G-ozlemci(ler):

Sayfa No, Poge ,Vo : 5 / 51
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OzcUruey ELEKTRIK TEsT LABoRATUvARI
TEST RAPORU

OZOANTV TLEKTR|K TEST LABORATORY
TEST REPORT

Seri No Serial No 50001 Giic Power 80000 / 100000 kvA
Marka Brond ASTOR Nom, Gerifim Nom. Voltoae 1s4l33,6 kV
BaE. Grubu Vector Group YNyn0 ioEutma Coolinq ONAN/ONAF

3. Mrknatrslanma aktmt tilgfilmesi
3. Excitotion current measurement

Mrknatrslanma akrmr cilgrilmrj igin test drizenekleri.
Meosurement connections for excitotion current measurement

Olgr.im Cihazr / Meossuring Device:

76??
ll.l
:.. -1 : ._1i--!: n'-.
'-_-i i,i

3
?

-:-1.-

:E'

2a:
n:l

--i
.,:.
:?-a
a,':

Input A

H:gh Vollage

HV GND

standart / stondord: Test yontemi olarak TEiAs Gis Gue TRANSFoRMATORU (154kV/OG) TiP TEKNiK SARTNAMESi
(REViZYON:TEMMUZ 2073/iDB-4) madde 4.3.2.k. esas ahnmrgtrr.
Test performed occording to TE|AS Gls PowER TRANSFORMER (154L L SPECIFTCATTON (REVIS|ON: JULY 2013/iDB-4)
clouse 4.3.2.k.

L78857

Tarih:r - ' I2.8.2Ots
Dote:

Kademe

Tap

Test
Noktasl

DUT

Test
Modu

Test Mode

YG GrRrS

BaElantrsr
HV INPUT

GIRIS A
BaElantrsl
INPUT A

to

YG GND
BaElantrsl
HV GND

to

Test
Gerilimi

Test
Voltooe

Mrknatrslanma
Akrmr

Excitation
Current

t
1U-1N UST A 1 4 I anK 10,0 kv 45,940 mA

1V-1N UST A 2 4 Tank 10,0 kv 32,280 mA

1W-1N UST A 3 4 Tank 10,0 kv 45,980 mA

13

1U-1N UST A 4 Tank 10,0 kv 32,210 mA

1V.1N UST A 2 4 Tank 10,0 kv 22,220 mA

1W-1N UST A 4 Tank 10,0 kv 32,210 mA

zl

1U-1N UST A -t 4 Tank 10,0 kv 24,030 mA

lV-1N UsT A 2 4 Tank 10,0 kv 16,190 mA

1W-1N UST A 3 4 I anK 10,0 kv 23,790 mA

AG

LV

2U-2N UsT A 8 Tank s,0 kv U4,800 mA

2V-2N UST A 6 8 Tank 5,0 kv 124,000 mA

2W-2N UST A 7 8 Tank 5,0 kv L74,700 mA

Testi Yapan:

Tested By:

LF-62 / REV-01

TETTEX M ffie" Seri No / Serial No:

Sayfa No, Poge No:6 / 57
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6ze Uruev ruxrnir TEST TABoRATUVARI

TEST RAPORU
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TEST REPORT

Seri No Serial No 50001 Giic Power 80000 / 100000 kvA
Marka Brond ASTOR Nom. Gerifim Nom. Voltaqe 154/33.6 kV
BaE. Grubu Vector Group YNyn0 SoEutma Coolin,q ONAN/ONAF

NABC

4. izolasyon direnglerinin iilgtilmesi.(Her bir sargr ile toprak arasrndaki ve sargrlar arasrndaki d.a. yalrtrm direncinin iilg0lmesi.)
4. Meosurement of d.c. insulotion resistonce between eoch winding to eorth ond between winding.

izolasyon direnci 6lgiim cihazr bailantr gekilleri. lnsulotion resistonce measurement device connection diogroms.

Ti
-t----.!

I
I:n

$ekil 2.1. YG - Tank <ilgtimti
Figure 2.7. HV - Tank meosurement

NA

Tarih: 
L2.a.2or5

I D49'

Sekil 2.3. YG - AG 6l9UmU
Figure 2,3. HV - LV meosurement

Pl : Polarizasyon endeksi. Polarizotion lndex.

DAR = 
R''"(6os)
R"' (30s)

METREL MI 32OO

gekil 2.2. AG - Tank 6lgtimti
Figure 2.2. LV - Tank meosurement

NA

n a o c:
$ekil 2.4. Niive - Tank ve Qergeve - Tank 6l90mi)
Figure 2.4. Core - Tonk & Frome - Tonk meosurement

9N

PI 4," (600s) Richard [)ffi:1,, (600s) Rrchard fiifiZ" ,S
R- (60s) "'fl} N

Standart / Stondard ; IEEE C57.12.90 MADDE/CLAUSE 10.11; TS EN 60076-1 Madde 11.1.2.2; IEC 60076-1
Test stireleri ve hesaplamalar igin TEiAg Gis GUe TRANSFoRMAToRU (154kv/oc) Tip TEKNiK SARTNAMESi (REVizyoN:TEMMUz
2Ot3/iDB-41 madde 4.3.2.d. esas ahnmrgtrr.
Test performed according to TE|AS GtS POWER TRANSFORMER (154kV/MV) TECHNTCAL SPEC\F\CAT\ON (REVIS|ON: JULY 2013/iDB-4)
clouse 4.3.2.d.
0lgilm Cihazr / Meossuring Device: Seri No / Seriol No:

Onaylayan:

L2t40777

6lgom Noktasr
Meosurement

Point

Gerilim (kv)
Voltoge (kV)

27,9' C' de izolasyon Direngleri (GO) 20'C'de izolasyon Direngleri (GO)

lnsulotion Resistonces @ 27,9"C (GO) lnsulotion Resistonces @ 20"C(GO)

0s 15s 30s 45s 60s 600s 30s 60s 600s DAR PI

YG - Tank
HV-Tonk

5,0 kv 15,6 68,1 7I,2 73,0 72,6 86,0 723,2 t25,6 L48,7 1,01956 L,184

YG -AG
HV-LV 5,0 kv 95,1 1 18,1 L34,2 t49,0 160,1 329,2 232,2 277,0 559,s 1,19300 2,0562

AG - Tank
LV - TonR

5,0 kv 3,5 16,5 28,0 34,6 42,0 \19,2 48,4 72,7 206,2 1,50000 2,8381

Ntive - Tank
Core - Tank

2,5 kV 2,7 60,8 65,4 68,8 77,L 7L3,L L23,0 1,08716

Cergeve - Tank
Frome - Tonk

2,s kv 7,2 2,2 3,3 3,8 4,t 5,7 7,t L,24242

Naive-gergeve
Core - Frome

2,s kv 6,8 L7,6 22,L 24,4 26,3 38,2 45,5

DAR : Dielektrik emilim oranr. Dielectric Absorption Rotio. v.

LF-62 / REV-01

Approved By:
'6zlemci(ler): /
observer(s): L-

Sayta No, Poge No | 7 / 57
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6ze Uruey ETEKTR|K TEST TABORATUVARI
TEST RAPORU

OZOANTV ILEKTRIK TEST LABORATORY
TEST REPORT

Seri No Serial No 50001 Gtc Power 80000 / 100000 kvA
Varka Brond ASTOR Nom. Gerifim Nom. Voltooe 1s4l33,6 kV

BaE. Grubu Vector Group YNyn0 Sofiutma Cooling ONAN/ONAF

Poz.

Top

Test Aklmt

Test Current

YG SARGISI HV WINDING Ortalama Deier
Meon Value

Sapma

Deviotion1U-lV 1V- lW lW-lU
1 19,90 A 0,447U A 0,44673 0 0,44645 0 0,44678r) o,t6t%
2 19,90 A 0,46004 o 0,45879 0 0,45896 0 0,45926 0 0,272%

3 19,90 A 0,47036 0 0,46903 0 0,46927 0 0,46955 0 0,284%

4 19,90 A 0,48053 0 0,47943 A 0,47946 0 0,47987rl 0,229%

5 19,90 A 0,49093 0 0,48950 0 0.48983 0 0,49012 0 o,272%

5 19,90 A 0,50114 0 0,49999 0 0,50004 0 0,50039 C) 0,230%

7 19,90 A 0,51150 0 0,51025 0 0,51039 0 0,51071 0 o,245%

8 19,90 A 0,s2188 0 0,52081 0 0,52083 0 o,52tL7 Q 0,205%

9 19,90 A 0,53224 A 0,53102 O 0,53119 0 0,53148 0 o,230%

10 19,90 A 0,54255 0 0,54154 0 0.54145 0 0,54185 0 o,20t%

7T 19,90 A 0,55300 0 0,55774r) 0,55183 0 0,55219 0 0,228%

12 19,90 A 0.56325 0 0,56228 0 0,s6210 0 0,56254 0 o,205%

13 19,90 A 0,55476 0 0,55459 0 0,55398 0 0,55444 0 0,r47%

L4 19,90 A 0,56790 O 0,s6689 0 0,56674 A 0,56718 0 o,205%

15 19,90 A 0,57832 0 0,57707 A 0,57709 0 0,57749 A 0,2t7%

L6 19,90 A 0,58844 0 0,58745 0 0,s8729 A 0,58773 A 0,195%

T7 19,90 A 0,s9887 0 0,59765 0 0,59764 0 0,59805 0 0,206%

18 19,90 A 0.50906 0 0.60802 C) 0.60789 0 0.50832 r) 0,L92%

19 19,90 A 0,51944 0 0,61828 0 0,6t822r) 0,61855 0 0,L97%

20 19,90 A 0,62977 A 0,62887 A 0,62861 0 0,62908 0 0,1850/o

2I 19,90 A 0,54021 ct 0,63911 O 0,63899 0 0,63944 0 0,191%

22 19,90 A 0,65048 0 0,54951 0 0,54930 0 0,64980 0 0,782%

23 19,90 A 0,66085 0 0,65978 0 0,6s954 0 0,66009 0 0,t83%

24 19,90 A 0,67174 A 0,67029 0 0,65999 c) 0,67047 0 0,772%

25 19,90 A 0,68139 0 0,68043 0 0,68013 0 0.68065 0 0,L85%

5. Sargr direncinin iilg0lmesi
5. Meosurement of winding resistance

Direng 6fgiim srcakhir Measurement temperature : 28,9"C

Standart / Stondord :TS EN 60076-1 MADDE 77.2,IEC 60076-1 CLAUSE 11.2

Olgrim Cihazr / Meossuring Device: TETTEX 2293 L78380

Tarih:

Dote:

Poz.

Top

Test Akrml

Test Current

AG SARG]SI LV WINDING Ortalama Deier
Meon Value

Sapma

DeviotionlU-1V lV- lW lW-lU
31,80 A 18,8150 mO 18,8220 mO 18,8560 mO 18,8313 mO 0,273o/o

Testi Yapan:

Tested By:

Onaylayan:

LF-62 / REV-01

12.8.2015

p ft-oftbiorrvo,

Sayfa No, Poge No : 8 / 51
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TEST RAPORU
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TEST REPORT

Seri No Serial No 50001 Giic Power 80000 / 100000 kvA
Marka Brond ASTOR Nom. Gerifim Nom. Voltaae 154/33.6 kV
BaE. Grubu Vector Group YNyn0 Soiutma Coolinq ONAN/ONAF

6.Y0kstiz (Botta) kaybtn ve aktmtn 6lgiilmesi
6. Measurement of noJoad loss ond current

\?a t-.

1. Senkron Jeneratdr Synch ronous Generotor
2. Besleme Trafosu Step-Up Transformer
3. Akrm Trafolarr Current Tronsformers

Enerjilendirilen krsrm Energized side

Bogta brrakrlan ktsrm Floot side

4. Gerilim Trafolarr Voltoge Transformers
5. G09 Anaf izdrt Power Anolyzer
6. Test Tansformatdr0 Tronsformer Under Test

o

2U2V2W

1UlVlW

Uyartrm u-, U.""n lo Pm d rPo

Exitotion U ,^" U r"on lo Pn d lPo

90/o

17443 V 17479 V 0,63839 A 7964,0 W

-o,qn54 25967 W
17480 V 17449 V 0,45435 A 6728,0 W

17472 V 17456 V 0,69850 A 11289,0 W

77465 V 17456 V 0,59708 A 25987,0 W

t0OYo

19400 V 19381 V 0,90534 A 9798,0 W

-0,u)7u 33787 W
19445 V 19431 V 0,690s2 A 8782,0 W

19434 V 19388 V 0,93688 A 14652,0 W

19426 V Ett(n v a8/u25 A 332320W

L70%

21405 V 21323 V 7,65207 A 11405,0 W

-0,un33M 43352 W
21457 V 21391 V 1,44293 A 12300,0 w
21435 V 21306 V 1,68237 A 19836,0 W

27432 V 273/nV 7,592/U A 4354L0W

6-*v'

Standart / Ston dord :rS EN 60076-1 MADDE 11.4, IEC 60075-1 CLAUSE 11.4

Olgiim Cihazr / Meossuring Device: YOKOGAWA WT3000 Seri No

olgiim cihazr / Meossuring Device: EPRo ENVOS60 Seri No

Olgiim Cihazr / Meossuring Device: EPRO NCO72,5 Seri No
I Serial No:
/ Seriol No:

91R616989

2/ L3 / 2LsL, 2/ L3 /2rs2, 2l L3 l2Ls3
2 / L3 / 2Ls4, 2 h3 / 2tss, 2 / t3 / 2rs6

LF-52 / REV-01 Sayfa No, Poge ,vo : 9 / 51
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TEST REPORT

Seri No Seriol No s0001 Gtj'c Power 80000 / 100000 kvA
Marka Brond ASTOR Nom. Gerifim Nom. Voltaae ts4133,6 kv
Bai. Grubu Vector Group YNvn0 Soiutma Coolinq ONAN/ONAF

7. Krsa devre empedansrnrn ve yiikte kaybtn tilgtilmesi
7. Meosurement of short-circuit impedance ond load loss

1. Senkron Jeneratdr Synch ronous Generotor
2. Besleme Trafosu Step-Up Transformer
3. Akrm Trafolarr Current Transformers
4. Gerilim Trafolarr Voltoge Transformers

6fgiim srcakf rit Meosurement temperature :
Enerjilendirilen krsrm Energized side

Krsadevre edifen krsrm 5h ort-circuited side

Olgtim Cihazr / Meossuring Device:

5. G0g Analizdri Power Analyzer
6. Test Tansformatorti Tronsformer Under Test
7. Kompanzasyon Unitesi Capacitor Bonks

29,L"C
1UlV1W
2U2V2W

2 / t3 / zrs 4, 2 / t3 / zrss, 2 / 13 / 2rs6

Poz.

Tap

Baz
GiiC

Bose
Power

Nominal
Akrm

Nominol
Current

Uygulanan
Akrm

Applied
Current

Olgiilen Deierler
Meosured Volues

PU PV PW P: Poc Pnc
K.D. Gerilimi
S.C. Voltoge

I 1OO MVA 44I,1 A 251,01A 23400 W 25800 W 23900 W 73100 W 69265 W 3835 W 4856 V

1 80 MVA 352,8 A 251,01 A 23400 W 25800 W 23900 W 73100 W 69265 W 3835 W 4856 V

13 1OO MVA 374,9 A 203,39 A 20270W 22540 W 23870 W 66680 W 58971 W 7709W 5849 V

13 80 MVA 299,9 A 203,39 A 20270W 22540W 23870 W 65580 W 58971 W 7709 W 5849 V

25 1OO MVA 325,0 A 180,38 A 20130 W 22050 W 25490 W 57570 W 58775 W 8894 W 7327 V

25 80 MVA 250,8 A 180,38 A 20130 W 22050 W 25490 W 67670W 58775W 8894 W 7327 V

Poz,

Top

Baz
Gtig

Bose Power

Nominal Akrma Diizeltilmig Delerler
Correction to Nominol Current

Referans Srcakhk (75'C) igin Diizeltilmit Delerler
Corrected Values for Reference Temperoture ( 75 "C)

PI Poc Pnc
K.D. Gerilimi
S.C. Voltage

Poc zs Pac zs Pr zs Yo ux

7 1OO MVA 225694W 213855 W 11839 W 74779 V 251023 W 10085 W 261109 W LL,29

1 80 MVA L44444W 136867 W 7577 W 11823 V 160655 W 6455 W 167110 W 9,03

13 1OO MVA 226564W 200369 W 26195 W L8674V 235193 W 22316W 257509 W L2,L3

13 80 MVA 145001 W 128236 W 16765 W 14940 V 150524 W 14282W 164806 W 9,70

25 1OO MVA 221030 W 191981 W 29049 W 22935V 225346W 24748W 250095 W 12,95

25 80 MVA 141459 W t22868W 18592 W 18348 V t44ZL2W 1s839 W 160061 W 10,36

Standart / Stondard:fS EN 50076-1

Olgiim Cihazr / Meossuring Device:

Olci.im Cihazr / Meossurinq Device:

MADDE 77.4, tEC 60076-1

:?::i:w 91R616989

2 / L3 / 2ts L, 2 / t3 / 2rs2, 2 / t3 / 2Ls3

LF-62 / REV-01

Seri No / Seriol No:

Sayfa No, Poge No : 10 / 51
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TEST RAPORU

6zoAIuTv ELEKTR|K TEST LABORATORY
TEST REPORT

SeriNo SerialNo 50001 Gtjtc Power 80000 / 100000 kvA
Varka Brand ASTOR Nom. Gerifim Nom. Voltoqe 154/33,6 kV

BaE. Grubu Vector Group YNyn0 SoEutma Coolinq ONAN/ONAF

8. Yiik altrnda kademe deiigtiriciler 0zerindeki deneyler

8. Tests on on-lood top-changers

Y0k Aftrnda Kademe Deiigtirici bilgileri Onlood Top Chonger information

Uretici Manufocturer : MR

fip Type

Seri No Seriol

0l9lim Cihazr / Meassuring Device:

0l9iim Cihazr / Meossuring Device:

Olgrim Cihazr / Meassuring Device:

: VMI ll500Y-72,5 / C-L4273GR

: 154787I

Standart / Stondard : TS EN 60075-1 MADDE II.7 , IEC 60076-t CLAUSE 11.7

Standart/Stondord:TS EN 60075-1 MADDE 11.4, 1EC60076-1 CLAUSE 11.4

YOKOGAWA WT3OOO

EPRO ENVOS6O

EPRO NCO72,5

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

91R515989

2 / t3 / 2LsL, 2 / L3 I 2Ls2, 2 / L3 / 2Ls3

2 / L3 / 2rs4, 2 / t3 / zLss, 2 I 13 / 2Ls6

-^a9o .
. uo$!"l r)

s'$do.'L, | [ilzo'fi.r""ffi;F{)r'-{.{--Y7

1
Enerjilendirilmemig transformattirle sekiz tam gahgma gevrimi
With the transformer de+nergized, eight complete cycles of operation.

OLUMLU
PASS

2

Enerjilendirilmemig transformat6rle ve beyan de$erinin % 85'ine azalttlmrg yardtmct gerilimle bir tam galtgma
gevrimi.
With the transformer deenergized, and with the auxiliary voltage reduced to 85 % of its rated value, one complete
cycle of operation.

OLUMLU
PASS

3
Beyan geriliminde ve frekansrnda enerjilendirilmig transformatilr ile yiiksiiz durumda bir tam galtgma gevrim
Wth the transformer energized at rated voltage and frequency at no load, one complete cycle of operation.

OLUMLU
P4SS

4

Bir sargt klsa devre edilmig durumda ve kademeli sargrsr uygulanabaldili kadanyla beyan aktmtnda iken
orta kademeden itibaren her iki taraftaki iki kademe adrmr arastnda 10 kademe de$igtirme galtgma gevrimi
With one winding shottoircuited and, as far as practicable, rated cunent 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.

OLUMLU
PASS

Gdzlemci(ler):Tarih: 12.8.2015 I Testi Yapan: ,fut) onaylayan:

Date: Tested By: 'fiu APProved BY:

LF-62 / REV-o1 Sayfa No, Poge /vo : 11 / 51
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6zcU ru ry ETEKTR|K TEsr LABoRATUVARI
TEST RAPORU

OzoAIUTY ELEKTR|K TEST LABORATORY
TEST REPORT

Seri No Seriol No 50001 6!c Power 80000 / 100000 kvA
Marka Brand ASTOR Nom. Gerilim Nom. Voltoqe !54/33,6kV
BaE. Grubu Vector Group YNyn0 ioEutma Coolinq ONAN/ONAF

9. Yrldrrrm darbe deneyi

9. Lightning impulse test

Qevre Kogullan Climote Doto
Ortam Stcakhfit Ambient Temp=
Hava Basrnct Air pressure=

Bairf Nem Relotive Humidity= 3L,0 y"3L,2"C
920,2hPa

$ekilNo
Figure No

Darbe No

lmpulse No
up (kv) Tr (trs) Tz (ps) !p (A)

Agrklamalar

Remarks

1* L3213 -ro2 1,39 56,8 -257,L 2u RLI %60

2* 732L4 -168,2 1,39 57,00 -4t5,7 2u Ll %100-1

3r 13215 -170,4 1,39 57,30 -422,9 2u Lt%tOO-2

44 L3276 -17t,6 1,39 57,30 -423,8 2u Ll %100-3

5 L3243 -70t,4 t,4L 20,60 -723,L 2u RLI %60 without earth resistor

o 13244 .168 1,42 21,00 -1188,0 2u Ll %7001 without ea rth resistor

7 L3245 -168,1 t,42 20,90 -rL92,O 2u Ll /o100-2 without ea rth resistor

8 13246 -168,3 1,42 20,90 -1188,0 2u Ll %100-3 without earth resistor

9i L32t7 -t02,5 1,39 56,40 -253,6 2v RLI %60

10* 13218 -t73,9 1,39 55,90 -427,8 2v L\%LOO-7

11* L32L9 -L72,t 1,39 57,00 -421,2 2v Ll %tOO-2

12* 13220 -169,5 1,39 57,LO -415,9 2v Ll %100-3

13 13239 -100,7 r,42 20,70 -657,2 2v RLI %58 without earth resistor

t4 L3240 -168,s 7,42 21,00 -1115,0 2v tl %LOO-I without earth resistor

15 13247 -168,6 7,43 27,O0 -1115,0 2v Ll %LOO-2 without earth resistor

16 L3242 -173,2 I,42 21,00 -rr54,0 2v Ll %100-3 without earth resistor

L7* 1322L -L02,4 1,39 56,30 -256,O Zw RLI %60

1g* 13222 -L7L,2 1,39 57,30 -426,2 Zw Ll %100-1

19. L3223 -L70,4 1,39 57,20 -424,7 lw L\%L0O-2

20* L3224 -t70,8 1,39 57,20 -424,0 lw Ll %100-3

2T 13235 -99,37 1,42 20,30 -594,3 2w RLI %58 without earth resistor

22 13235 -t71,9 7,42 20,50 -1003,0 2w RLI %100-1 without earth resistor

23 L3237 -773 !,42 20,70 -1021,0 2w RLI %100-2 without earth resistor

24 13238 -t73,6 1,42 20,60 -1012,o 2w RLI %100-3 without earth resistor

25t L322s -101,3 2,22 51,50 -343,7 2n RLI %50

26* 13226 -168,5 2,27 51,90 -576,9 ln Ll %100-1

27* 13227 -L7L,5 2,27 52,00 -586,6 2nLl%IOO-2

2g* 13228 -L68,4 2,27 51,90 -574,4 W
Yrldrrrm darbe formlarr Ek.1'de impulses ore IN 6i{v'verilmigtir Lightning gtven

Standart / Sfon dord :TS EN 60076-3 MADDE 13, IEC 50076-3 CLAUSE 13

OlErim Cihazr / Meassuring Device:

Olgr.im Cihazr / Meassuring Device:

DR. STRAUSS TR-AS 200-14/2

DDF-1200 Voltage Divider

1196

1210301

Testi Yapan: /i\
rested By: /4U

Tarih: 12.8.2015
Dote: 13.8.2015

Gozlemci(ler):

LF-62 / REV-01 Sayla No, Poge No: L2 | 5l
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6zaUruev rurrnir rEsr TABoRATUVARI
TEST RAPORU

ozoArurv rtrrrnix rEsr UBzRATaRY
TEST REPORT

gekilNo
Figure No

Darbe No

lmpulse No
ue (kv) Tr (ps) Tz (trs) te (A)

Agrklamalar

Remarks

29 7323L -t02,4 2,62 14,80 -759,2 2n RLI %60 without earth resistance

30 13232 -L7I,3 2,6I 11,80 -tL20,0 2n RLI %100-1 without earth resistance

31 13233 -168,8 2,62 tt,70 -1092,0 2n RLI %IOO-2 without earth resistance

32 13234 -L7L,9 2,61 11,80 -1105,0 2n RLI %100-3 without earth resistance

33 13248 -57,53 0,92 45,00 -55,7 1N RLr%60

34 73249 -94,6 0,88 45,00 -100,4 1N Lt %100-1

3s 13250 -96,15 0,87 46,00 -702,2 1N Lr%100-2

36 13251 -96,32 0,87 45,00 -70r,7 1N Lt%100-3

37 13256 -345,9 L,t6 45,00 -tt3,t 1U RLI %53 Tapl
38 L3257 -6s8,8 1,09 43,30 -278,9 1U Ll %100-1 Tapl
39 13258 -658,2 1,09 43,30 -279,8 1U Ll %100-2 Tapl
40 13259 -5s8,9 1,09 43,30 -278,7 1U Ll %100-3 Tapl
4I 13250 -349,7 r,t7 56,50 -71,9 1V RLr %53

42 13267 -556,6 1,09 50,70 -136,6 1V Lr%100-1

43 L3262 -668,1 1,09 50,80 -143,0 rv Lt%roo-2
44 13263 -668,3 1,10 50,80 -138,0 lV Lt%100-3

45 L3254 -393,3 t,L4 48,80 -59,6 lW RLI %60 Tap25

46 13265 -672,4 1,10 48,20 -163,6 lW Ll %100-1 Tap25

47 L3266 -559,8 1,10 48,20 -159,1 tW Ll%t00-2rap25
48 13267 -67t,4 1,10 48,20 -159,6 LW Ll %100-3 Tap25

Yrfdrrrm darbe formlan Ek.l'de verilmigtir. Lightning impulses ore given in Annex 7

* igaretli testlerde T, s0resinin d0zeltilmesi amacryla toprak devresine 312 O direng eklenmigtir.
* The morked tests, 372 Q resistor is added to ground circuit to correct the T 2 time of the wove shope.

Standart/Stondard:TS EN 50075-3 MADDE 13, IEC 60076-3 CLAUSE 13

Olgtim Cihazr / Meossuring Device:

0l9ilm Cihazr f Meossuring Device:

DR. STRAUSS TR-AS 200-14/2

DDF-1200 Voltage Divider

Seri No / Seriol No:
Seri No / Seriol No:

1196

1210301

Tarih: 12.8.20L5 Testi Yapan: ln\ Onaylayan:

Date: 13.8.2015 tt Tested By: Approved By

LF-62 / REV-o1 Sayfa No, Poge No : 13 / 51
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6ze Uruey EEKTR|K TEsr LABoRATUvARI
TEST RAPORU

OZOANTV TLEKTR1K TEST UBORATORY
TEST REPORT

SeriNo SerialNo 50001 Gic Power 80000 / 100000 kvA
Marka Brand ASTOR Nom. Gerilim Nom. Voltaqe Ls4/33,6 kV
BaE. Grubu Vector Group YNyn0 SoEutma Coolinq ONAN/ONAF

10. Uygulanan gerilim testi
70. Applied voltoge test

Uygulanan Gerilim testi igin bailantr gekilleri. Connection diograms for applied voltage test.
NAB

]rI
(. .'' ,.;,\

1. Gerilim Regiilatcirri Voltoge Regulotor
2. Uyarma Transformat6ri Exitation Transformer
3. Reaktor Reactor

Standart/Stondard:TS EN 60076-3 Madde 10; IEC 60076-3 Clause 10
Olgrim Cihazr / Meassuring Device: HAEFELY MSR400

11. Hat Terminali AC dayanrm testi (LTAC)

71. Line terminol AC withstand test (LTAC)

1. Senkron Jeneratcir Synchronous Generotor
2. Besleme Trafosu Step-Up Tronsformer
3. Akrm Trafolan Current Tronsformers

Standart / Stondord: TS EN 60075-3 Madde 12; IEC 60076-3 Clause 12

Olgtim Cihazr / Meossuring Device:

n a b c--:
4. Kapasitif Gerilim 86liicti Copocltive Voltoge Divider
5. Olgiim Sistemi Meosurement Sytem

Seri No / Seriol No;

4. Gerilim Trafolarr Voltoge Tronsformers
5. G09 Analizriril Power Anolyzer
6. Test Tansformatoru Tronsform

Grizlemci(ler):

Observer(s):

. -.onoutinl,l $" dqQ""
Seri No / Seriol No: 91R516989

/4_

1M2X5D54T

Test Edilen Krsrm

Tested Part
Topraklanan Krsrmlar

Eorthed Terminals
Test Gerilimi
Test Voltoge

Frekans
Frequency

S[ire
Duration

YG-N HV-N AG; Tank LV;Tank 70 kv 50 Hz 60s
AG LV YG; Tank HV;Tonk 38 kV 50 Hz 60s

Poz.

Top
Vwtrx.

Frekans
Freauencv

Siire
Durotion

13 275,0 kV 200 Hz 30s

Mffi'e'

LF-62 / REV-o1

YOKOGAWA WT3OOO

Sayla No, Poge No : L4 / 5L
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6zeUn ey ETEKTR|K TEsr TABoRATUvARI
TEST RAPORU

OZOA III TY T LE KTR| K TEST LABO RATO RY
TEST REPORT

Seri No Seriol No 50001 Gtjc Power 80000 / 100000 kvA
Marka Brand ASTOR Nom. Gerilim Nom. Voltoqe 154/33,6 kV
BaE. Grubu Vector Group YNyn0 SoEutma Coolinq ONAN/ONAF

12. Krsmi bogalma 6lgiimlti endtiklenen gerilim testi
72. lnduced voltoge test with partiol dischorge mesuement (lvPD)

1. Senkron Jeneratbr Synchronous Generctor
2. Besf eme Trafosu SteFUp Tronsformer
3. Akrm Trafofan Current Tronsformers
4. Gerilim Trafolarr Voltage Transformers

(2 x u)/tl1
(1,58 x U)/,11

(L,z x u)/13

Standart / Sfondard:rS EN 60076-3 Madde 11.3; IEC 60076-3 Clause 11.3

Olgi..im Cihazr / Meossuring Device:

0lgiim Cihazr / Meassuring Device:

Olgiim Cihazr / Meossuring Device:

5. Gtig Anafizdru Power Anolyzer
6. Test Tansformat6ri Tronsformer Under Test
7. Filtre Filter
8. Zm Of gme Empedansr Zm Meosurement impedonce

*"n",0.1"ffi{

Tarih: Testi Yapan:I 13.8.201s
I Date: Tested By:

LF-62 / REV-01

Gdzlemci(ler): / ;l
observer(s): /- #

Seri No / Serial No: 91R615989

Seri No / Seriol No: 178197

Seri No / Serial No: 178081,179093,179090

YOKOGAWA WT3OOO

TETTEX CAL451

TETTEX DDX 912la

Q,a x U)/tl1
Nha"\ll{llZe
Date" ' I /\

Siire
Duration

%U,
%U,

Uae

Uw

Uvc

Uuv
PDa
PDe

PDa
PDe

FPTPDc
PDc

40% t3440V 61600 V 4pC 5pC 3pC
60s L20% 40320 V 184800 V 11 pC 12oC 8oC

300 s 158% 53088 V 243320V 11 oC t4 oC 9oC
30s 200% 67200V 308000 v

300 s r58% s3088 V 243320V 10 pC t2oC 7oC
600 s r58% s3088 V 243320V 11 pC 20 pC 8pc
900 s r58% 53088 V 243320V 11 pC 13 pC 8pC
1200 s t58% 53088 V 243320V 11 DC t2oC 8oC
1500 s L58% 53088 V 243320V 11 pC t2oC 8pC
1800 s t58% s3088 V 243320V 11 pC 13 pC 8pC
2100 s t58% 53088 V 243320V L2oC 13 pC 8pC
2400 s L58% 53088 V 243320V 11 oC L2oC 7oC
2700 s L58% s3088 V 243320V 11 oC L2oC 8oC
3000 s L58% 53088 V 243320V LL oC t2oC 7oC
3300 s t58% 53088 V 243320V upc t2oC 7oC
3600 s L58% s3088 V 243320V 10 pC t2pC 7oC
300 s t20% 40320 V 184800 V 9pC 8pC 7oC

40% L3440V 61600 V 4pC 4pC 3pC

Sayfa No, Poge No : 15 / 51
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6zo 0 N rv nE KT Ri K T Esr uB o RATa RY
TEST REPORT

EK. 1
APPENDIX 1.

project : 50001withKEMA test date 121812015

Climate - Data

temperature

50001withKEMA: LI_PK

No No Uptkvl

1 13213 -102

2 13214 -168.2

3 13215 -170.4

4 13216 -171.6

5 13243 -101.4

6 13244 -168

7 13245 -168.1

8 13246 -168.3

9 13217 -102.6

10 13218 -173.9

11 13219 -172.1

12 13220 -169.5

13 13239 -100.7

't4 13240 -168.5

15 13241 -168.6

16 ',13242 -',173.2

17 13221 -102.4

18 13222 -171.2

T1[ps] T2 [ps]

1.39 56.8

1.39 57

1.39 57.3

1.39 57.3

1.41 20.6

1.42 21

1.42 20.9

1.42 20.9

1.39 56.4

1.39 56.9

1.39 57

1.39 57 .1

1.42 20.7

1.42 21

1.43 21

1.42 2'l

1.39 56.3

1.39 57 .3

31.2 0C humidi$
air-pressure

lP2[A] Remark

-257.1 2u RLI %60

-415.7 2u Ll o/o100-'l

422.9 2u Ll o/o100-2

-423.8 2u Ll %100-3

-723.1 2u RLI %60 without earth resistor

-1 188 2u ll o/o100-1 without earth resistor

-1192 2u Ll o/o100-2 without earth resistor

-1188 2u Ll o/o100-3 without earth resistor

-253.6 2v RLI %60

-427.8 2v Ll o/o100-1

-421.2 2v Ll o/o100-2

-415.9 2v Ll o/o100-3

-657.2 2v RLI %58 without earth resistor

-'1115 2v Ll o/o'100-l without earth resistor

-1115 2v Ll o/o100-2 without earth resistor

-1154 2v Ll %100-3 without earth resistor

-256 2w RLI %60

426.2 2w Ll o/o100-1

Sayfa No, Page No:I6/5L

31 o/o

920.2 hPa

*.*'dri:iei;$ n"JKS&vEEIP-i\ _r

/)/L&
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TEST RAPORU

6zoA N ry rtEKTRi K TEsr LABoRATaRY
TEST REPORT

50001withKEMA: LI-PK

No No Uplkvl T1[ps]

19 13223 -170.4 1.39 57 .2

20 13224 -170.8 1.39 57.2

21 13235 -99.37 1.42 20.3

22 13236 -171.9 1.42 20.6

23 13237 -173 1.42 20.7

24 13238 -173.6 1.42 20.6

25 13225 -101.3 2.22 51.6

26 13226 -168.5 2.21 51.9

27 13227 -'t7',t.s 2.21 52

28 13228 -168.4 2.21 51.9

29 13231 -102.4 2.62 't4.8

30 13232 -171.3 2.61 11.8

31 13233 -168.8 2.62 11.7

32 13234 -171.9 2.61 11.8

33 13248 -57.53 0,92 46

34 13249 -94.6 0.88 46

35 13250 -96.15 0.87 46

36 13251 -96.32 0.87 46

37 13256 -345.9 1,16 45

38 13257 -658.8 1.09 43.3

39 13258 -6s8.2 1.09 43.3

40 13259 -658.9 1.09 43.3

41 1 3260 -349.7 1 .17 56.5

42 13261 -666.6 1.09 50.7

rP2[A] Remark

2wLl%100-2

2w Ll %100-3

2w RLI %58 without earth resistor

2w RLf o/o100-l without earth resistor

2w RLI o/o100-2 without earth resistor

2w RLI %100-3 without earth resistor

2n RLI%60

2n Ll o/o100-1

2n Ll o/o100-2

2n Ll%100-3

2n RLI %60 without earth resistance

2n RLf o/o100-'l without earth resistance

2n RLI o/o100-2 without earth resistance

2n RLf %100-3 without earth resistance

T2 [trsl

424.1

-424

-594.3

-1 003

-1021

-1012

-343.7

-576.9

-586.6

-574.4

-759.2

-1120

-1 092

-1 105

-55.67 1N RLt %60

-100.4 1N Lt %100-1

-102.2 1N Lt%100-2

-101.7 1N Lt%100-3

-113.1 1U RLI%53 Tapl

-278.9 1U Ll%100-1 Tapl

-279.8 1U Ll%100-2Tap1

-278.7 1U Ll%100-3 Tapl

-71.86 1V RLr%53

-136.6 1V Lt %100-1 W-q-
ff'o"

/)/""^."'wb



././-^ ..
lErozguney

\- elektrik

6zeU I TY EIcKTRIK TEST TABORATUVARI
TEST RAPORU

OZEA U EV EtEKfRi K TEST LABORATORY
TEST REPORT

43 't3262 -668.1 1.09 50.8 -143 1Y Ll o/o100'2

s00OtwithKEMA: LI-PK

No No UpKvl Remark

44 13263

45 13264

46 13265

47 13266

48 13267

-668.3

-393.3

472.4

-669.8

-67'1.4

1.'l

'1 ,14

1.1

1.1

1.1

Tlttr*l T2 [psJ

50.8 -138

48.8 -69.63

48.2 -163.6

48.2 -159.1

48.2 -158.6

rP4Al

1V Lt %100-3

1W RLf o/o60Tap25

lWLf %100-1Tap25

lWLf %100-2Tap25

1W Ll %100-3 Tap25

n

, Sayfa No, Poge Noi t8l5tA-L A .a-w(4
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TEST RAPORU

6zA A u ev e tE Kf Ri K T EsT LABa MT o RY
TEST REPORT

:1
cftl No. I
Tcrminal: X'l
up= -1o2kv
T1. 1.39p!
12= 56.8yr
CH2 No.1
Terminal: Xz
fp= -257.1A

... g_-._,_--.-
TAI=200.00il8/.nl

n

ffi"50001withKEMA : Ll PK : NO 2

"GilD
O "*-; poseNo:tetlt

,L #6(
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TESTRAPORU

6zE O n ev e tE Kf R I K TEST U BO RATORY
TEST REPORT

CHl No.3
Term inal: Xl
up= -170.4kv
T1= 1.39U3
T2= 57.3ps
CH2 No.3
Terminal: X2
lp= -122.sA

r_...__ .lg-!rs _ ,c.p!s _-_ -TBI=200.00il4r.n

t 20.0ts 4C Cf!

50001withKEMA: Ll PK: NO 3

n

Sayfu No, Page Notz0lsl
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6ze A n rv *EKT Ri K T Esr uBoRATo RY
TEST REPORT

TB I =200.00M S/s

_3024 _
_5_964 _ _

50001withKEMA: LI_PK: NO 5

TB 1:200.00M S/s

;l
sokv l. I

! ri,'
:i51!v_ _(i! _ _ _ _ _ _ _ _ _ _,
=lgalv- - I

No.: 6
CH1 No.6
Term inal: Xl
up= -1 68kv
T1= 'l .42ltsT2= 2'l ps
GH2 No.6
Term inal: X2
lp= -1 1884

Sayfa No, Page No:2!/5L

TB1 =200.00M S/s

:1-194 -
_{564 _

*-5_944 _

-832A

:1.Q694 -:r1o!A - -

No.:
CH1 No.
Term inal: X I
up= -101.4kv
T1= 1.41ps
T2= 20.6ps
CH2 No.5
Term inal: X2
fp= -723.1A

ffie,
*rjfftd

50001withKEMA: Ll PK: NO 6



,;-.-t-L. ..(Etozguney
\- elektrik

OzeUruey ELEKTR|K TEsr LABoRATUvARI
TEST RAPORU

6za A n rv e tE KT Ri K T Esr LABo RATo Ry
TEST REPORT

TB1=200.00MS/sarv e- - - lu L)-o/olo0-2-withoutearlh resislor- ^- --= =.'.-: - - - -=rzi-v--i- --i "--il
:S!kV-+ --i-----

I

_44ky_ _ _ _ _A _ _ _
i ..'

:118!V__-__----
\ ,'l

jr51!V_ _rL
jrgslv_ _ I

TB 1 =200.00M S/s

50001withKEMA: LI_PK: NO 7

Tgl =200.00M S/s

TA1 =200.00M S/s

$okv I

=r5rxv_ _ -l:1g8IV_ _ l

:1j94 -
-{963 _

:s944 -
j8!23 - -
:19694 --1 1 884

No.:
CHI No.8
Term inal: X 1

up= -168.3kv
T1= 1.42t!s
T2= 20.9ps
CH2 No.8
Term inal: X2
lp= -1 188A

Sayfa No, Page No:22/5Lffie'

7
H1 No.7

Term inal: X 1

up= -l 68.1 kv
T1= 1.42ps
f2= 20.9ps
CH2 No.7
Term inal: X2
lp= -1 192A

50001withKEMA: Ll PK: NO I

. uo$\zr*, - ^1 )-{:i.Ul5gsfr*
o%11!El'r\*\
ulF

L +p&



ta

IETozguney
Y elGktrik

6ze0rw ELEKTR|K TEsr rABoRATuvARr
TESTMPORU

6zA O u w e tE Kf Ri K T EST IABORAT O RY
TEST REPORT

:9
CHI No.9
T6rm lnal: Xl
up= -102.6kv
T1= 1.39pe
T2- 50.4p3
CH2 No.9
Terminel: X2
lp= -253.6A

n

n

! 20 0Ir5 40.01 s

50001withKEMA: Ll PK: NO 9

Sayfa Nq Poge Not23151

50001withKEMA: LI_PK: NO 10



/
,t-L, ..(rtozguney
\- ¤l¤ktrlh

OzeUnev ELETcTR|K TEsr tABoRATuvARl
TEST RAPORU

6za0 u ev ete n nl x resr LABaRATa RY
TEST REPORT

Term inal: Xl
up= -172.1rv
T1= 1.39ps
T2= 57pa
CH2 No.11
Team inal: X2
lP= -121.2A

n

n

50001withKEMA : Ll PK : NO 11

1l 0!:

Sayfa Nq Page No:2415L

s000'lwithKEMA: LI_PK: NO 12



.l./2L .. ..
{GTozguney

Y elcktrlt

OzcUnev EEKTRiK TEST IABORATUvARI
IESTRAPORU

6zE O II ev etEKrRi K TEST II,BORATORY
TEST REPORT

- -,- 2v- RU-%5& withoul-eadh-resistor----:-"r,r-

a 0 20 ous 40 ous 60.01i
1.200.0014r. l

50001withKEMA: LI_PK: NO 13

- -:, 2v U -o/c 70IL-1 -w itboul ¤arth

n

Sayfa No, PogeNot2SlSt,

T6rminal: Xl
up= -1oo.7kv
T1= 1.42tts
T2= 2O.7Vg
CH2 No.13
Terminal: X2
lp= -057.2A

50001withKEMA: LI_PK: NO 14

krz&-@&



./
t-* ..(ftozguney

\- 
eleklrrk

6ze Ururv EHKTRIK TEsr TABoRATUVARI
TEST RAPORU

6zo A N rv etE KT R i K T EsT U B O RATO RY
TEST REPORT

-51kV - |

TB 1:200.00M S/!

TB 1 =200.00M S/s

:1 12A -
:3.95A -
:5184 -
-781A

:l9o!A -:1ll5A -

50001withKEMA: LI_PK: NO 15

TB 1 =2OO,O0M S/5elrv a- - - - - - - - - 2u Ll -% I OO-3-w ilhoul earth Jes_islol --* : : :': : : :'- - - - l:1Zk!__l_--].---__-'--''.''-..-z-:.--__.__
No.: 16
CHI No.16
Term inal: X 1

up= -173.2kv
T l = 1.42ps
12= 21 ps
CH2 No. 16
Term inal: X2
lp= -1 1544

TB 1 =200.00M S/s

K"" Sayfa No, Page No:26/51

No.: 15
CHI No.15
Term inal: X1
up= -1 68.6kv
T1= 1.43ps
T2= 21 Fs
CH2 No. 15
Term inal: X2
lp= -l'l'l 5A

50001withKEMA: Ll PK: NO 16

.^a9\' \\
. uo$la1 1rO"

-  r!- r tf L,

R\sha\-\L\ lN t\36iaa
' - l-l'- tW
oar- -4!l . evl*\\ \-.dllD- \"s
V

1 #@&



I./-L, ..
tElozguney

Y slcktrik

OzeUnev ELEIffRIK TEST IABORATUvARI
TEST RAPORU

6zaA u ev etEKrRi K TEST UBORATORY
TEST REPORT

CH1 No.17
T.rm inal: Xl
u p- -102.4kv
T1= 1.39U!
f2= 56.3p9
CH2 No.17
Terminal: X2
lp= -256A

n

50001withKEMA : LIPK : NO 17

Sayfa Nq Pqge Noi27157

t/ b@&
50001withKEMA:Ll PK: NO 18 -ffi



,a.fnt ., ,.(Etozguney
\- elaktrlk

6zeU nev EIrKTR|K TEST I.ABORATWARI
TEST RAPORU

6za A u ev e tE KT Ri K T EST IABO RAT O RY
TEST REPORT

Terminal: Xl
up= -170.4kv
T1= 1,39Us
T2= 57.2U9
cH2 No.19
T.rm inal: X2
lp= -124.1A

t\

n

50001withKEMA: LI-PK: NO 19

t 20.0Us 40.3Ps

50001withKEMA: LI-PK: NO 20

Sayh Nq Page No:2815L;K/ k'Dk



./.LL. .. ..(Erozguney
\- .lrktrll

OzeUlrev EEKTR|K TEST TABORATWARI
TEST RAPORU

6zeO u w etEKrRiK TEST LABOMTORY
TEST REPORT

T.rmhel: x'lup= -e9.37kv
T1E 1.12V9
T2- 20.3p3
cH2 No.21
Tcrmlnal: x2
lp= -59.1.34

n

.' 2O Cps 40 Cls

50001withKEMA: LI_PK: NO 21

n

1 No.22
Termlnal: x1
uP. -171.gkv
T1- 1.42ltE
T2= 20.6p3
CH2 No.22
Torminal: X2
lp- -1oo3A

0 zt-Cils 40.Cys

50001withKEMA: LI_PK: NO 22



.a
^f-^ .. .r

{Erozguney
\- elskttik

OzeUnev EI.eKTRIK TEsr IABoRATWARI
TEST RAPORU

6zo O u ev e tE KT Ri K TEST IABORATO RY
TEST REPORT

-2w-RLt 9o I 0O-2 v ith oul earth

n

| 20.0!! !C.o!,s

50001withKEMA: LI_PK : NO 23

Sayfa No, Poge No:,3015!W

CHI No.23
T¤rm inal: X1
up= -173kv
T1= 1.42ps
T2= 2o.7yz
CH2 No.23
T.rminel: x2
lp. -1 o21A

50001withKEMA: LI_PK: NO 24



I./2L .. t.{rtozguney
Y ¤l6ktrlk

OzcUnev ELErcrRiK TEsr TABoRATUvART
IESTRAPORU

6za A rv ev E tE KT Ri K T E ST LAB O RAT O RY
TEST REPORT

Termlnal: Xl
uP= -1ol .3kv
T1= 2.22vs
T2= 51.6p3
CH2 No.25
Tarminal: X2
f p- -313.7 A

40 ous 6C 0!3 80.0rs 100us

/1

n

e 20 ors z0 ops

sOO0lwithKEMA : LI_PK : NO 25

Sayfa Nq Page No:3!lSL

Tl:$$*

50001withKEMA: LI_PK: NO 26



.tIaL .t ..{Tozguney
\- oloktrlk

OzeUlrw ELEKTR|K TEST I.ABORATUVARI
TESTRAPORU

6zEA u ev EtE,rli K TEST LABORATORY
TEST REPORT

- - - - -,-2n-LLolD-1-OO-z

n

50001withKEMA: LI_PK: NO 27

TSI =200.00m8r.

n

CHI No.27
Tcrm inel: X1
up= -'l71.skv
T'f = 2.21Jr.
T2= 52p!
CH2 No.27
Torm inrl: X2

Term lnal: X1
Up= -1o8.rtkv
T1= 2.21t.
T2= 5l.gps
CH2 No.28
Term In.t X2
lp= -s7lt./tA

===:::=:=:---=;cHt--i---t:::;:::=::::::::
:==;;;;=!-I;;.=;=

_1,
l| - -..-.---

0 20 0!s 4C.0!s

50001withKEMA: LI_PK: NO 28

Sayfa No, Poge I'lot3zl5t



.a
LJL. tt

{Stozguney
\- 

cleklrik

OzeUrrv EISKTR|K TEsr rABoRATuvARl
TEST RAPORU

6zaA N w IEKTR|K TEsr LABoRAToRY
TEST REPORT

TB 1 =200.00M S/s

cH2 i

CH'l No.29
Terminal: Xl
u p = -102.4kv
T1= 2.62t!s
f 2= 14.8us
CH2 No.29
Terminal: X2
lP = -7 59 .24

CHI No.30
Term inal: x1
up= -171.3kv
T1= 2.61Us
f 2= 'l'l .8Us
CHz No.30
Term inal: X2
lp= -11204

TB I =200.00M S/s

-2244
:3!oA -
:53'13 - -
17514: :

50001withKEMA: LI_PK: NO 29

Ta 1 =200.00M S/s

gFry"ww^,
.^(\!vr " L

*rcha-..? o I d | - f,./\-eB
V-- -.a.il I et{\ \ IdE%St5r- l\,

50001withKEMA: Ll PK: NO 30

Sayfa No, Poge No:33/57

le&



.a
./-L(Erozguney
\- clektrrk

OzeUrry EEKTR|K TEsr IABoRATUVARI
TEST RAPORU

6za A N rv nE KT Ri K T Esr u Bo RAT o RY
TEST REPORT

TB1=200.00Ms/sy . e-, 2n RLLTo-100-2rndth"euLearth-resistanc-e- = - -- - - - - - -.:1Zkv__ _ __i__
I

:5-1kV-+----l--

-44k!--- - - --16-
:118XV__f___

iljlE2IV_ _ ^J_j1¤9!v_ _ _L

TB1=200.00MS/s

CH2 1

:1.094 -
j3284 -
_-5464 _ _

:7044 -
js.93A - -:19e?{ -

50001withKEMA: LI_PK: NO 31

TB 1 =2OO.0oM S/s,y. e-- --;-2nRLLYo-100-=3r+itheulea+th-reeislan-ce- .
:1ZkY - - -ii_s?kv__>__ _i__

_-80kv__. ____t:
\,1

j12o!v- _ !
I r!/l"

:15slv_ _ $_
jlZ2!v_ _ _U

TB 1 =200.00M S/s

50001withKEMA: Ll PK: NO 32

No.: 32
CHI No.32
Term inal: Xl
up= -'17'l .gkv
T1= 2.61ps
12= 'l 1.8ps
CH2 No.32
Term inal: X2
lp= -1 1o5A

Sayfa No, Page No:34lSL

No.: 3l
CHI No.31
Term inal: Xl
up= -168.8kv
T'l = 2.62trs
T2= 11.7!s
CH2 No.31
Term inal: X2
lp= -1 o92A

$:wit: dreF



,/fat ..trrozguney
Y elektrih

OzaUrev Et.ercrRiK TEsr TABoRATUvARI
TEST RAPORU

6ze O tI ev r tE Kr Ri K T EsT IABO RAT o RY
TEST REPORT

CHl No.33
Terminal: X'l
up= -57.53kv
T1= 0.92p9
T2. 40p3
CH2 No.33
Term Inal; X2
lp' -55.874

B0 0!i 1 00u5n

C 20.0!s 40.0!t

s0O0lwithKEMA: LI_PK: NO 33

rA

SayfaNo, PogeNo:35151

al\

GND- I \
7



^A^ '. ..
{E,ozguney

Y clcktrlk

OzeUnev ELEKTRIK TEsr IABoRATUvARI
IESTRAPORU

6ze A u ev etE KT Ri K T EST UBORATO RY. 
TESTREPORT

Tcrm lnal: Xl
up. -96.1skv
T1= 0.87I!
T2= .t6lf
CH2 No.35
Tcrminel: X2
fp. -102.24

n

n

s000lwithKEl|lA: LI_PK: NO 35

Sayfa No, Poge Noi36l57K'u'
^a. -drr t\

tffi;t<5
DTZ

s000lwithKEMA: LI_PK: NO 36

ba6z



.aflL, .. .r
{Erozguney

\i- 6ltktrll

OzeUNev ELEKTRIK TEsr TABoRATUvARI
TESTRAPORU

6za A u eY e tE Kf Ri K T EST U BO RATO RY
TEST REPORT

7
H1 No.

Term inal: X1
up. -345.9kv
T1. I .18Is
f2' 45Us
CH2 No.37
Term lnal: x2
lp= -1 1 3.14

/\

0 20 0!! 19.0t,s

50001withKEMA: Ll PK: NO 37

n

ffiu"
Sayfa Nq PogeNo:37151

50001withKEMA: Ll PK: NO 38

^ol\

Rrr,.'- \qts{ llyl{{pa
vo-4[.S-\\tlry- l\
7 A #wgz



.a
^/A .t .r(Erozguney
\- ¤l6ktrl*

OzeUnev EI.eKTR|K TEST TABORATUvARI
TEST RAPORU

6zo O u ev e tE Kf Ri K TEST LABO RATORY
TEST REPORT

Term inel: Xl
up= -658.2kv
T1= 1.0919
T2= /13.3F3
CH2 No.39
T6rminal: X2
lp= -279.8A

, -0-Q.9!3. --. , . " ft9,pls . .--!09!e .. ..".-... .2

/\

2C.Cas 4$.0Fs

50001withKEMA: Ll PK: NO 39

0 2t.0r. a0 0!s

50001withKEMA : Ll PK : NO 40

CHI No.40
Termlnal: X1
u p= -658.9kv
T1. 1.09Fs
T2= 43.3F9
CH2 No.40
T¤rmlnal: X2
lp= -27a.7 A

Sayfa No, Poge Not38l5l.'ffi /lfZ F@02



I./-^ .. ,.(Etozguney
\- elGktrlk

OzeUtrev ELEIcRIK TEST IABoRATUvARI
TEST RAPORU

6zo O u ev etE Kr Ri K T EST LABO RAT O RY
TEST REPORT

Tormlnal: Xl
up= -34s.7kv
T1r 1.17us
T2= 56.5F8
cH2 No.41
Termlnel: X2
lp= -7'l.8oA

n

r\

a 2a Ajs 1t ta:s

50001withKEMA : LI_PK : NO 41

| ?1 CJs zt {::;s

50001withKEMA : Ll PK : NO 42

ffie' SaytuNo, PogeNo:3915t

CH1 No.42
Torm lnal: X1
uP= -660.6kv
T1: 1.09}|g
T2- 50.719
CH2 No. .12
Terminal: X2
lp= -130.6A

W / 4--@fu-



.lIJL ,. r.(Erozguney
Y olekttlk

OzeUTev EIeKTR|K TEST IABORATUvARI
TEST RAPORU

6zo O u ev ruE KT R i K T EST LABO RAT O RY
TEST REPORT

CH1 No.43
Term lnal: Xl
up- -088.1kv
T1- 1.09p9
f2= 50.8ps
CH2 No. /t3
T¤rm inal: X2
lp. -143A

/\

n

0 20.0!r .C-or:t

s00OlwithKEMA : LI_PK : NO 43

Sayfa No, Poge Nol.$lSLffi
50001withKEMA: Ll PK: NO 44

lak



-a
Il\ t r.(Erozguney
\- Glcktrik

OzeUmv Et.erfi RiK TEsr tABoRATuvARr
TESTRAPORU

6za 0 trt ev etE Kr Ri K T Esr uBoRATo Ry
TEST REPORT

CHI No. /+5
T¤rmlnal: X1
up- -393.3kv
Tl - 1 .14ps
f2= 48.89a
CH2 No.45
Tcrm lnal: X2
lp= -69.634

-....--,,24,+!,!,.-. --- -49.B-!-e,,,,-,,- - 60.0!-q---..-..--.- ,- -.8-9'fis- - --i+! -n

s0OOlwithKEMA : Ll PK : NO 45

n

IB132OO.0OM6/! I '
orv e- - - -tW- Lt % 1 00= t -T-ap25 -

Sayfa No, Poge Not 4tlit

***-iiru't

Term lnal: Xlup. -672.4kv
Tl - 'l .1I3
T2- 48.2u3
CH2 No. ao
Termlnel: X2
lp= -163.8A

50001withKEMA : LIPK: NO 46

"@
./ -oZ # /^n,=,_ fryuL



z-..(Etozguney
Y elektrik

OzeUruey EEKTRiK TEsr IABoRATUvARI
TEST RAPORU

6ze A n rv nE KT Ri K T Esr uB o RAT o RY
TEST REPORT

j335XV_ _ -

:4oelv- -'-
L

:0!3lv- -tr_,-4
_4Z0Xv__it___

I

I

:b* - :'-:-"

TBI=200.00MS/s

TBl=200.00MS/s

50001withKEMA: Ll PK: NO 48

No.:48
CH'l No. 48
Terminal: Xl
up= -671.4kv
T1= l.1ps
12= 48.2Us
CH2 No.48
Term inal: X2
lp= -1 58.64

Sayfa No, Page No:42157

7
CHI No.47
Terminal: X1
up= -669.8kV
T1= 1.lFs
f2= 48.2ps
CH2 No.47
Term inal: X2
lp= -1 59.1A

wR". e&
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ASTOR TRANSFORMATOR ENERJI TURZ.|NS. VE PETROL SAN. TIC. A.S.
1. OSB Ahi Evran Mah. Anadolu Caddesi No:6 Sincan / ANIGRA
Tel:+90 312267 01 56-57-58-59-60 Fax:+90 312267 OO34
www.astorpower.cpm E-mail: info@astorpower.com

@"
TURK MALI

l3 F pZLt GUg TRANSFORMAToRU
TIPI PTR 100000 /170G FAZ SAYISI IZOUSYON SEVIYELERI
SERI NO FREMNS 50 Hz SARGI YG YG-N

MAUT YILI BAGLANTI GRUBU YNyn 0 Lr {kv) 650 95 170
STANDART TS rEC 6007&.1 506UTMA TIPI ONAN/ONAF AC (kV) 275 38 70

nourno. eoq t rvn t I eoz KlsA DEff,cERlLlMl

E
soooo i looooo

NOMINAL GU9 ( KVA )
NOMINAL GERILIM { V KISA DEVRE GERILIMI

(%)

I 30900

80000 / 100000 1 54000 1374,6 | 171A,3

177100

KISA DEVRE AKIMI MAX { KA ) tilKISA DEVRE AKIMI MAX { KA )

-

KISA DEVRE SURESI MAX ( s )
lzol-AsYoN sl'ltFl
w qEVRE stcAKLEt
stcAKLtK ART|9t ( SARGT / YAG )
VAKUM OAYANIMI

YA6 Chrsl

IAG

A

45.C
60/55K

w
NYIUilYRA X

YG KADEME DEGI9T|RlCl TlPl : MR VM lll ffiY-72,s c-14273GR

NOMINAL IZOLASYON LI 350 AC I40
NOMINALAKTM : 500A SERI NO:ffi@
AKIF KrsrM A6tRLr6t Iffi

117,000 kS

s6!oo k,
?opoo kg

,1500 ks

KISA DEVRE SORESI MAX ( s ) NOMINAL IZOLASYON ' Lt 350 AC 140

IZOLASYON SINIFI NOMINAL AKIM 500 SERI NO

Mg 9EVRE SICAKLI6I TOPLAM A6IRLIK
stcAKLtK ART|9t ( SARGT / YAG ) NAKIL AGIRLIK { YAGSIZ )

AKTIF KISIM A6IRLI6I
YAG AGIRLdI

YG

Poz. Gedlim(v) ONN
A)

ONAF
Ha$43
Segim

Kaba Se9im

130W 352,4 41

G

0+

132425 y7,1 4U.7
134750 u2,a 424.5 11
136675 337,9 422.4 10

5 138600 416.6
140525 324.7 410.9 a
142450 324.2 405.3

8 14375 6
9 14t;300 Jg,o 5
10 Jl 1.6 JAg 5
11 w.5
12 152075 ca3,l 3/9.6

134
1 54000 299,9 374,913 K

3B 13
14 1 55925 2%,2 370,3 12
15 1 57850 292,6 $5,E 11
16 159775 249.1 s1,4 10
17 t617m 265,5 357
1E t6s25 242,3 352,8
19 165550 279,O 348.7
20 167475 275.8 344.7 6
21 169400 s0.8 5

171325 269.6 337.0
173250 266.6

24 175175 263.7
25 177100 260.8 326.0

Gedlim(v)
krm (A )oNN I oNAF

Ha$43
Sedm

13
12
11
1o

Kaba Se9im

134750
136675
138600
140525
142450
w375

337,9 422,4
416"6

324.2

19
20
21

-a
25

165550
167475
t69400
171325
m250
175175
177100

348,
275,86
269'6-
266'6-
,6X7
2603

344.

I I Gedhm I Akrm{A) | | |ll(v)lorumloNAFlllGedlim
oNN I oHAF

33600 1371.6 1718 3

Sh[l

3

sembt I Baglanh

12O I S1-S2
1r5-f sls,

AKtM JRANSFoRMATORLqRI

lQevirme orenr ( flA )i Goa ( VA )

--f- 4so/2-T-io----f 172ci2----1 10

o 14-123 78 06 dn o tor
tK$e"

TTJ:jiH
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BASTNg TEST RAPORU
PRESSURE TEST REPORT

Maigteri / Customel TEiAg

Trafo Seri No / Serial Nr : 50001 Sayfa No/PageNr.: 44151
vuv, \NvA' Soooo / looooo Gerilim / voltage (kv): 154 / 33,6

BASINC.YAG SZDIRMAZLIK TEST RAPORU

Fabrika Kabul testlerine hazrr halde olan, yag ile ilgili tUm baglantrlan tamamlanmrg transformat6re Basrng-
Ya$ srzdrrmazhk testi uygulanmrgtrr.

Transformat6r Taban Basrncr

ilave / Ek Basrnq :

Tank tabanrnda dlgiilen test baslncl :

Bagfangrg Tarih ve Saati : 10.08.2015 I 17:30

Bitig Tarih ve Saatl : 11.08.2015 I 17:3O

Test siiresi :, 24 Saat

0,38

0,62

1

bar

bar

bar

Test Sonug ve De$erlendirmesi : Test edilen transformatOre ait higbir donanrm ve yuzeyde yag
stztnttstna rastlanmamrg ve test basrncrnda de!igiklik gOzlemlenmemigtir. Test bagarr ile tamamlanmlgtr.

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
Additional Pressure
Measured Tank Bottom Pressure :

0,38

0,62
1

bar
Dar

bar ffJ*t"
Starting, Date and Time:

Finishing ,Date and Time :

Test Duration :

10.08.2015 I 17:30

11.08.2015 I 17:30 w{'ft
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 cihazr / Testing device : KELLER ECO 1 Manometer (Sn:24722)

Adr soyadl
Name& Surname

Tarih / Date
lmza / Signature

KALITE KONTROL
QUALITY CONTROL

MU9TERI VEYA TEMSILC|SI
CUSTOMER OR REPRESENTATIVE

PRODUCT QUALITY
11.08.2015
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FUNCTIONAT TESTS
FonksiyonelTestler )

-----

- -
- -- -.NSlfOtR@customer (Miigteri):

Proiect No (Proje No):
Serial No (Seri No):

Accessory
Aksesuar

1! Buchholz Relay (Main Tank)

Buchholz Rolesi (Ana Tank)

2) Buchholz Relay (Seperator)

Buchholz R6lesi (Seperatdr)

3) Buchholz Relay (OLTC)

Buchholz R0lesi (OLTC)

4) Oil Level Gauge (Main Tank)

Yag Seviye G6stergesi (Ana Tank)

5) Oil Level Gauge (OLTC)

Yag Seviye Gostergesi (OLTC)

5) Oil Temperature Thermometer

Yap Srcakhk Termometresi

7) Winding Temperature Thermometel

Sargr Srcakhk Termometresi

8) Pressure Relief Device (Main Tank)

BasrnC Emniyet Ventili (Ana Tank)

9l Pressure Relief Device (OLTC)

Basrng Emniyet Ventili (OLTC)

TEiAS
TP L4.L23
50001

Part No
Parca No

801

802

805

815

816

834

833

85s

810

810

Drawing No (Qizim No):
Power and Voltage (GU9 ve Gerilim):
Date (Tarih):

1.00 MVA - 154 kV
13.08.2015

Function
Fonksiyon

Alarm V1
rrip -d
Alarm d
rflp | |

Ararm tl.
rrip d
Alarm d
rnp | |

Alarm d
rnp I I

Alarm f, ran start

Trip f, ranstop

Alarm M Fan Start

Trip Q ranStop

Alarm E
rrip d
Alarm n.Jrrip V
Alarm t]
rrip C

Brand
Marka

Comem

Elmek

MR

Elmek

Elmek

Qualitrol

Qualitrol

Qualitrol

MR

ETI

Tvpe

Ilp!

BR 80

BR 25

RS 2001

KYSB

KYSA

34601

35501

IPRD 208

Contact Tvpe
Kontak Tipi

4NO

2NO

2NO

4NO

4NO

6NO

5NO

Serial No
Seri No

746L6

Mdvd
1052169-2

105217r-9

50158925-1

10) Shutter

Qekvalf
ES-R 80 6-640867

__ _,- Iel!!e,|-!Ce!_AsrqB_8cEe!cli _
Adr ve Sovadr Unvanr 1 imza

A\^* r Bc.o" {c.S.ri,- ,4"t1-rL. W



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 1170G
Rating: 62,5 MVA - 154 kYx 12 x 1,25o/o / 33,6 kV - YnynO - 50 Hz

The test object passed the required clauses of

IEG 60076-5
The test results are recorded in Certificate No.

218{-{5
This Certificate is issued on 23 October 2015.

Director Testing, Inspections & certification The Netherlands

Copyright O KEMA Nedertand B V
Please note that this document has been issued for information purposes only, and that the original boundand sealed paper copy of the C_ertificate including the results of ihe tests of the apparatus will prevail. Thisdocument does not impry that KEMA has certified or approved any apparatus oil.rer than the specimen tested
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