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INFORMATION SHEET 

 
1 KEMA Type Test Certificate 
A KEMA Type Test Certificate contains a record of a series of (type) tests carried out in accordance 
with a recognized standard. The object tested has fulfilled the requirements of this standard and the 
relevant ratings assigned by the manufacturer are endorsed by DNV GL. In addition, the object’s 
technical drawings have been verified and the condition of the object after the tests is assessed and 

recorded. The Certificate contains the essential drawings and a description of the object tested. A 
KEMA Type Test Certificate signifies that the object meets all the requirements of the named 
subclauses of the standard. It can be identified by gold-embossed lettering on the cover and a gold 
seal on its front sheet. 
The Certificate is applicable to the object tested only. DNV GL 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.  

Detailed rules on types of certification are given in DNV GL’s Certification procedure applicable to 
KEMA Laboratories. 
 
2 KEMA Report of Performance 
A KEMA Report of Performance is issued when an object has successfully completed and passed a 
subset (but not all) of test programmes in accordance with a recognized standard. In addition, the 

object’s technical drawings have been verified and the condition of the object after the tests is 
assessed and recorded. The report is applicable to the object tested only. A KEMA Report of 
Performance signifies that the object meets the requirements of the named subclauses of the 
standard. It can be identified by silver-embossed lettering on the cover and a silver seal on its front 
sheet. 
The sentence on the front sheet of a KEMA Report of Performance will state that the tests have been 
carried out in accordance with …… The object has complied with the relevant requirements.  

 
3 KEMA Test Report 
A KEMA Test Report is issued in all other cases. Reasons for issuing a KEMA Test Report could be:  

• Tests were performed according to the client’s instructions. 
• Tests were performed only partially according to the standard. 
• No technical drawings were submitted for verification and/or no assessment of the condition of 

the object after the tests was performed. 
• The object failed one or more of the performed tests. 
The KEMA Test Report can be identified by the grey-embossed lettering on the cover and grey seal on 
its front sheet.  
In case 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, the following sentence will appear 
on the front sheet. The tests have been carried out in accordance with the client's instructions. Test 

procedure and test parameters were based on .....  If the object 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 client's request. 
When the tests, test procedure and/or test parameters are not in accordance with a recognized 
standard, the front sheet will state the tests have been carried out in accordance with client’s 

instructions.  
 

4 Official and uncontrolled test documents 
The official test documents of DNV GL are issued in bound form. Uncontrolled copies may be provided 
as a digital file for convenience of reproduction by the client. The copyright has to be respected at all 
times. 
 
5 Accreditation of KEMA Laboratories 

The KEMA Laboratories of DNV GL are accredited in accordance with ISO/IEC 17025 by the respective 
national accreditation bodies. KEMA Laboratories Arnhem, the Netherlands, is accredited by RvA under 
nos. L020, L218, K006 and K009. KEMA Laboratories Chalfont, United States, is accredited by A2LA 
under no. 0553.01. KEMA Laboratories Prague, the Czech Republic, is accredited by CAI as testing 
laboratory no. 1035. 
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1 IDENTIFICATION OF THE OBJECT TESTED 

1.1 Ratings/characteristics of the object tested 
 

Rated voltage       

• HV side 140 kV   

• LV side 57,5 kV   

Tapping range HV ± 9 x 1,67 %     

Rated power HV      

• ONAN 63 MVA    

• ONAF 80 MVA    

Short-circuit impedance at principal tapping 

(measured during routine tests at 80 MVA) 

     

• HV-LV winding 12,62 %   

Short-circuit impedance at principal tapping 

(guaranteed value) 

     

• HV-LV winding 12,00 %   

Connection and phase displacement symbol YNd5     

Rated frequency 50 Hz   

Category II     

Maximum system short-circuit power 10000 MVA   

Guaranteed maximum temperature rise       

• top liquid 60 K   

• HV windings ≤ 65 K   

• LV windings ≤ 65 K   

Insulation levels HV      

• LI 550 kV   

• AC 230 kV   

Insulation levels LV      

• LI 325 kV   

• AC 140 kV   

Insulation levels Neutral     

• LI 250 kV   

• AC 95 kV   

Insulation class A     
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1.2 Description of the object tested 
 

A three-phase oil-immersed power transformer 

   

Manufacturing year 2019  

Number of phases 3  

Rated current   

• HV side 329,9 A 

• LV side 803 A 

Total mass 98500 kg 

Winding material   

• HV side Cu  

• LV side Cu  

LV conductor type  Wire  

Coil geometry Circular   

Insulating liquid   

• mass 18500 kg 

• type Ergon Hyvolt III  

• standard IEC 60296  

Highest voltages (Um) 145 kV 

   

Current transformers   

• location HV phases 1U and 1W  

• ratio 500/2/1/1/1 A  

• accuracy class 0.2sFs5/5P20/5P20/5P20/5P20  

• rated output (VA rating) 10/20/20/20 VA  

   

• location HV phase 1V  

• ratio 390/2 A + 500/2/1/1/1 A  

• accuracy class 3Fs5 + 0.2sFs5/5P20/5P20/5P20/5P20  

• rated output (VA rating) 10 VA + 10/20/20/20 VA  

   

• location HV neutral 1N  

• ratio 500/1/1 A  

• accuracy class 5P20/5P20  

• rated output (VA rating) 20/20 VA  

   

• location LV phases 2U and 2W  

• ratio 1200/2/1/1 A  

• accuracy class 0.2sFs5/5P20/5P20  

• rated output (VA rating) 10/20/20 VA  

   

• location LV phase 2V  

• ratio 805/2 A + 1200/2/1/1 A  

• accuracy class 3Fs5 + 0.2sFs5/5P20/5P20  

• rated output (VA rating) 10 VA + 10/20/20 VA  
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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 Laboratories 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 report: 

Drawing no./document no. Revision 

B60448 

B72690 

C 

0 

  

The following drawings and/or documents have been stamped by KEMA Laboratories and returned to 

the manufacturer: 

Drawing no./document no. Revision 

B76859 

665123 

B77055 

665124 

B75828 

C 

A 

C 

A 

A 
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2 GENERAL INFORMATION 

2.1 The tests were witnessed by 
 

Name Company 

Banjac, I. 

Gasic, D. 

Gojevic, V. 

Maljkovic, V. 

Končar,  

Zagreb, Croatia 

  

Nordmark, R.B. E.ON Energidistribution,  

Vaxje, Sweden 

  

Liljekvist, M.  

 

E.ON Energidistribution, 

Malmo, Sweden 

  

Helmer, T. 

Helmer, M. 

Helmerverken,  

Partille, Sweden  

 

2.2 The tests were carried out under responsibility of 
 

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 Laboratories 

inspector. 

 

Short-circuit tests 

Name Company 

Petropoulos, D. KEMA B.V.,  

Arnhem, The Netherlands 

 

Routine tests carried out after the short-circuit tests witnessed by 

Name Company 

Hanique, E. KEMA B.V.,  

Arnhem, The Netherlands 

 

2.3 Reference to other reports 
 

Report No Tests performed 

3085-19 Sound level measurement 

 Temperature-rise test 

 

2.4 Subcontracting 
 

The DGA measurement was subcontracted to DNV GL – Energy Advisory. 
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2.5 The transformer was inspected by 
 

Name Company 

Hanique, E. KEMA B.V.,  

Arnhem, the Netherlands 

 

2.6 Accuracy of measurement 
 

The guaranteed uncertainty for the measured voltages and currents taking into account the total 

measuring system, is less than 5%, unless mentioned otherwise. 
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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) 

Buch1 Buchholz gas-and oil-actuated relay 

Buch2 Buchholz gas-and oil-actuated 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 1 

 

Tap position 10 

 

Tap position 19 

 

Maximum deviation 

The maximum deviation in reactance measured was 0,18%. 

The maximum deviation allowed in accordance with IEC 60076-5 is 2%. 
  

Test number Reactance  

Measured between the phases Change measured 

 % 

U-N V-N W-N U-N V-N W-N 

Before tests 44,99 44,74 44,43 - - - 

190710-4005 44,91 44,76 44,43 -0,18 0,05 0,00 

190710-4006 44,91 44,75 44,43 -0,17 0,02 -0,01 

190710-4007 44,91 44,75 44,43 -0,17 0,03 -0,02 

After tests 45,03 44,75 44,43 0,08 0,02 -0,01 

Test number Reactance  

Measured between the phases Change measured 

 % 

U-N V-N W-N U-N V-N W-N 

Before tests 31,20 30,81 30,70 - - - 

190710-4009 31,21 30,81 30,70 0,04 0,01 0,01 

190710-4010 31,20 30,81 30,72 -0,01 0,03 0,05 

190710-4011 31,20 30,82 30,71 0,01 0,03 0,04 

After tests 31,22 30,82 30,71 0,07 0,06 0,02 

Test number Reactance  

Measured between the phases Change measured 

 % 

U-N V-N W-N U-N V-N W-N 

Before tests 21,06 20,72 20,66 - - - 

190710-4013 21,06 20,72 20,68 0,01 -0,04 0,11 

190710-4014 21,06 20,72 20,69 0,00 -0,04 0,12 

190710-4015 21,07 20,71 20,69 0,02 -0,05 0,14 

After tests 21,07 20,71 20,69 0,02 -0,05 0,14 
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5 CALCULATION SHEET SHORT-CIRCUIT CURRENT 
 

System power of: 10000 MVA   

System voltage of: 145 kV   

Tap position 1 Max. 10 Nom. 19 Min. 

Tap voltage 161,04 kV 140,00 kV 118,96 kV 

Impedance voltage 13,80% 12,62% 11,76% 

Resistance (75 °C) 0,28% 0,27% 0,28% 

    

    

Tap position 1 Max.   

Supply voltage: 161,04 kV   

Terminal voltage: 153,81 kV   

Short-circuit current Minimum value Rated Maximum value 

HV current 1786,5 A 1985,0 A 2183,5 A 

HV current peak 4,81 kA 5,06 kA 5,31 kA 

LV current 5,00 kA 5,56 kA 6,12 kA 

HV reactance: 44,73    

HV inductance: 142,37 mH   

    

Tap position 10 Nom.   

Supply voltage: 140,00 kV   

Terminal voltage: 131,09 kV   

Short-circuit current Minimum value Rated Maximum value 

HV current 2203,0 A 2447,8 A 2692,5 A 

HV current peak 5,93 kA 6,24 kA 6,55 kA 

LV current 5,36 kA 5,96 kA 6,56 kA 

HV reactance: 30,91    

HV inductance: 98,40 mH   

    

Tap position 19 Min.   

Supply voltage: 118,96 kV   

Terminal voltage: 108,04 kV   

Short-circuit current Minimum value Rated Maximum value 

HV current 2698,7 A 2998,6 A 3298,4 A 

HV current peak 7,26 kA 7,65 kA 8,03 kA 

LV current 5,58 kA 6,20 kA 6,82 kA 

HV reactance: 20,80    

HV inductance: 66,20 mH   

    

Peak factor according to IEC = 2,55 Zsupply / Ztransformer = 6,80% 

Peak factor according to X/R = 2,74   
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6 SUMMARY OF TESTS 
 

 
  

Short-circuit tests 

Test no.   
190710 
4005 

190710 
4006 

190710 
4007 

190710 
4009 

190710 
4010 

190710 
4011 

Tap position    1 1 1 10 10 10 

 U kVRMS 84,0 84,6 84,6 70,5 70,3 70,4 

Applied voltage, phase-to-ground, beginning V kVRMS 82,9 83,8 83,5 70,3 70,2 70,3 

 W kVRMS 84,3 85,3 84,9 70,9 70,8 70,9 

 U kVRMS 82,6 83,3 83,1 69,4 69,3 69,4 

Applied voltage, phase-to-ground, end V kVRMS 82,1 82,9 82,6 69,0 69,0 69,0 

 W kVRMS 83,7 84,4 84,2 69,9 69,8 69,8 

 U Apeak -5147 5241 -5164 4974 -4920 4958 

Current, HV winding V Apeak 3843 -3725 3756 -6420 6373 -6389 

 W Apeak 4095 -4266 4232 4780 -4782 4767 

 U ARMS 1840 1865 1854 2249 2246 2249 

Current, a.c. component, HV winding, 
beginning 

V ARMS 1851 1865 1864 2258 2254 2257 

 W ARMS 1870 1885 1884 2277 2277 2275 

 U ARMS 1827 1847 1839 2224 2222 2222 

Current, a.c. component, HV winding, end V ARMS 1833 1848 1846 2230 2227 2229 

 W ARMS 1854 1869 1867 2248 2249 2247 

 U ARMS 1840 1865 1853 2249 2246 2248 

Current, a.c. component, HV winding, 
average 

V ARMS 1850 1865 1864 2257 2253 2256 

 W ARMS 1870 1886 1884 2275 2276 2275 

 U kApeak 14,2 -14,3 14,5 -8,37 8,30 -8,37 

Current, LV winding V kApeak -13,6 13,5 -13,5 14,9 -14,7 14,8 

 W kApeak -7,89 8,49 -8,33 -14,5 14,5 -14,4 

 U kARMS 5,39 5,41 5,40 5,58 5,56 5,56 

Current, a.c. component, LV winding, 
beginning 

V kARMS 5,40 5,40 5,39 5,52 5,51 5,52 

 W kARMS 5,24 5,28 5,27 5,55 5,54 5,54 

 U kARMS 5,28 5,33 5,33 5,50 5,50 5,50 

Current, a.c. component, LV winding, end V kARMS 5,34 5,37 5,34 5,44 5,44 5,44 

 W kARMS 5,18 5,22 5,22 5,46 5,46 5,46 

 U kARMS 5,33 5,31 5,39 5,47 5,47 5,47 

Current, a.c. component, LV winding, 
average 

V kARMS 5,37 5,38 5,41 5,37 5,51 5,51 

 W kARMS 5,19 5,28 5,24 5,54 5,54 5,54 

 U s 0,255 0,255 0,255 0,252 0,252 0,252 

Duration, current V s 0,255 0,255 0,255 0,252 0,252 0,252 

 W s 0,255 0,255 0,256 0,252 0,252 0,252 
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Observations 

190710-4005 No visible disturbance. 

190710-4006 No visible disturbance. 

190710-4007 No visible disturbance. 

190710-4009 No visible disturbance. 

190710-4010 No visible disturbance. 

190710-4011 No visible disturbance. 
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Short-circuit tests (continued) 

Test no.   
190710 
4013 

190710 
4014 

190710 
4015 

   

Tap position    19 19 19    

 U kVRMS 57,0 57,0 57,7    

Applied voltage, phase-to-ground, beginning V kVRMS 56,6 56,5 57,2    

 W kVRMS 57,7 57,6 58,3    

 U kVRMS 56,1 56,0 57,1    

Applied voltage, phase-to-ground, end V kVRMS 55,6 55,5 56,5    

 W kVRMS 56,4 56,3 57,5    

 U Apeak 5692 -5658 5749    

Current, HV winding V Apeak 6248 -6282 6312    

 W Apeak -7965 7974 -8001    

 U ARMS 2712 2705 2739    

Current, a.c. component, HV winding, 
beginning 

V ARMS 2715 2710 2744    

 W ARMS 2751 2737 2774    

 U ARMS 2699 2699 2717    

Current, a.c. component, HV winding, end V ARMS 2702 2700 2723    

 W ARMS 2703 2705 2747    

 U ARMS 2710 2704 2744    

Current, a.c. component, HV winding, 
average 

V ARMS 2712 2710 2749    

 W ARMS 2743 2735 2777    

 U kApeak -15,1 15,1 -15,2    

Current, LV winding V kApeak -8,87 8,94 -8,95    

 W kApeak 15,8 -15,8 15,9    

 U kARMS 5,68 5,67 5,74    

Current, a.c. component, LV winding, 

beginning 
V kARMS 5,61 5,61 5,67    

 W kARMS 5,66 5,65 5,72    

 U kARMS 5,57 5,56 5,67    

Current, a.c. component, LV winding, end V kARMS 5,53 5,52 5,62    

 W kARMS 5,57 5,55 5,66    

 U kARMS 5,66 5,64 5,73    

Current, a.c. component, LV winding, 

average 
V kARMS 5,61 5,60 5,68    

 W kARMS 5,66 5,64 5,73    

 U s 0,250 0,249 0,249    

Duration, current V s 0,250 0,249 0,249    

 W s 0,250 0,249 0,249    

Observations 

190710-4013 No visible disturbance. 

190710-4014 No visible disturbance. 

190710-4015 No visible disturbance. 
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7 SHORT-CIRCUIT TESTS 
 

Standard and date 

Standard IEC 60076-5 

Test date 10 July 2019 

 

7.1 Condition before test 
 

Transformer previously subjected to routine tests, carried out at the factory of the manufacturer 

without presence of a KEMA Laboratories inspector. 

Supply to HV windings.   

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

Neutral terminal earthed.   

Tank earthed. 
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7.2 Test circuit S01 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

G = Generator TO = Test Object U = Voltage Measurement to earth   

MB = Master Breaker L = Reactor I = Current Measurement   

MS = Make Switch R = Resistor     

PT = Power Transformer C = Capacitor     

Supply 

Power MVA 2234 

Frequency Hz 50 

Phase(s)  3 

Voltage kV 250 

Current kA 5,16 

Impedance  28 

Power factor  < 0,1 

Neutral  isolated 

Voltage control elements added 
(supply) 

C1 µF 0,2 

R1  282 

Remarks: - 

Load 

Short-circuit point earthed 

G LLMB MSG LMB MS R1C1R1C1

U

U

U

U

U

U

U

U

U

TOTO







































PTPT



 -17- 2314-19 

 

V
e
rs

io
n
: 

1
 

7.3 Photographs before test 
 



 -18- 2314-19 

 

V
e
rs

io
n
: 

1
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7.4 Test results and oscillograms 
 

Overview of test numbers 

190710-4005 to 4007, 4009 to 4011, 4013 to 4015 

 

Remarks 

- 
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Short-circuit test 

 

  
  

  

  

  

  

  

  

  

  

  

  

Observations: No visible disturbance. 

 

Test number: 190710-4005 

Phase   U V W 

Tap position   1 

Applied voltage, phase-to-ground, beginning kVRMS 84,0 82,9 84,3 

Applied voltage, phase-to-ground, end kVRMS 82,6 82,1 83,7 

Current, HV winding Apeak -5147 3843 4095 

Current, a.c. component, HV winding, beginning ARMS 1840 1851 1870 

Current, a.c. component, HV winding, end ARMS 1827 1833 1854 

Current, a.c. component, HV winding, average ARMS 1840 1850 1870 

Current, LV winding kApeak 14,2 -13,6 -7,89 

Current, a.c. component, LV winding, beginning kARMS 5,39 5,40 5,24 

Current, a.c. component, LV winding, end kARMS 5,28 5,34 5,18 

Current, a.c. component, LV winding, average kARMS 5,33 5,37 5,19 

Duration, current s 0,255 0,255 0,255 
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Short-circuit test 

 

  
  

  

  

  

  

  

  

  

  

  

  

Observations: No visible disturbance. 

 

Test number: 190710-4006 

Phase   U V W 

Tap position   1 

Applied voltage, phase-to-ground, beginning kVRMS 84,6 83,8 85,3 

Applied voltage, phase-to-ground, end kVRMS 83,3 82,9 84,4 

Current, HV winding Apeak 5241 -3725 -4266 

Current, a.c. component, HV winding, beginning ARMS 1865 1865 1885 

Current, a.c. component, HV winding, end ARMS 1847 1848 1869 

Current, a.c. component, HV winding, average ARMS 1865 1865 1886 

Current, LV winding kApeak -14,3 13,5 8,49 

Current, a.c. component, LV winding, beginning kARMS 5,41 5,40 5,28 

Current, a.c. component, LV winding, end kARMS 5,33 5,37 5,22 

Current, a.c. component, LV winding, average kARMS 5,31 5,38 5,28 

Duration, current s 0,255 0,255 0,255 



 -22- 2314-19 

 

V
e
rs

io
n
: 

1
 

Short-circuit test 

 

  
  

  

  

  

  

  

  

  

  

  

  

Observations: No visible disturbance. 

 

Test number: 190710-4007 

Phase   U V W 

Tap position   1 

Applied voltage, phase-to-ground, beginning kVRMS 84,6 83,5 84,9 

Applied voltage, phase-to-ground, end kVRMS 83,1 82,6 84,2 

Current, HV winding Apeak -5164 3756 4232 

Current, a.c. component, HV winding, beginning ARMS 1854 1864 1884 

Current, a.c. component, HV winding, end ARMS 1839 1846 1867 

Current, a.c. component, HV winding, average ARMS 1853 1864 1884 

Current, LV winding kApeak 14,5 -13,5 -8,33 

Current, a.c. component, LV winding, beginning kARMS 5,40 5,39 5,27 

Current, a.c. component, LV winding, end kARMS 5,33 5,34 5,22 

Current, a.c. component, LV winding, average kARMS 5,39 5,41 5,24 

Duration, current s 0,255 0,255 0,256 
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Short-circuit test 

 

  
  

  

  

  

  

  

  

  

  

  

  

Observations: No visible disturbance. 

 

Test number: 190710-4009 

Phase   U V W 

Tap position   10 

Applied voltage, phase-to-ground, beginning kVRMS 70,5 70,3 70,9 

Applied voltage, phase-to-ground, end kVRMS 69,4 69,0 69,9 

Current, HV winding Apeak 4974 -6420 4780 

Current, a.c. component, HV winding, beginning ARMS 2249 2258 2277 

Current, a.c. component, HV winding, end ARMS 2224 2230 2248 

Current, a.c. component, HV winding, average ARMS 2249 2257 2275 

Current, LV winding kApeak -8,37 14,9 -14,5 

Current, a.c. component, LV winding, beginning kARMS 5,58 5,52 5,55 

Current, a.c. component, LV winding, end kARMS 5,50 5,44 5,46 

Current, a.c. component, LV winding, average kARMS 5,47 5,37 5,54 

Duration, current s 0,252 0,252 0,252 
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Short-circuit test 

 

  
  

  

  

  

  

  

  

  

  

  

  

Observations: No visible disturbance. 

 

Test number: 190710-4010 

Phase   U V W 

Tap position   10 

Applied voltage, phase-to-ground, beginning kVRMS 70,3 70,2 70,8 

Applied voltage, phase-to-ground, end kVRMS 69,3 69,0 69,8 

Current, HV winding Apeak -4920 6373 -4782 

Current, a.c. component, HV winding, beginning ARMS 2246 2254 2277 

Current, a.c. component, HV winding, end ARMS 2222 2227 2249 

Current, a.c. component, HV winding, average ARMS 2246 2253 2276 

Current, LV winding kApeak 8,30 -14,7 14,5 

Current, a.c. component, LV winding, beginning kARMS 5,56 5,51 5,54 

Current, a.c. component, LV winding, end kARMS 5,50 5,44 5,46 

Current, a.c. component, LV winding, average kARMS 5,47 5,51 5,54 

Duration, current s 0,252 0,252 0,252 
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Short-circuit test 

 

  
  

  

  

  

  

  

  

  

  

  

  

Observations: No visible disturbance. 

 

Test number: 190710-4011 

Phase   U V W 

Tap position   10 

Applied voltage, phase-to-ground, beginning kVRMS 70,4 70,3 70,9 

Applied voltage, phase-to-ground, end kVRMS 69,4 69,0 69,8 

Current, HV winding Apeak 4958 -6389 4767 

Current, a.c. component, HV winding, beginning ARMS 2249 2257 2275 

Current, a.c. component, HV winding, end ARMS 2222 2229 2247 

Current, a.c. component, HV winding, average ARMS 2248 2256 2275 

Current, LV winding kApeak -8,37 14,8 -14,4 

Current, a.c. component, LV winding, beginning kARMS 5,56 5,52 5,54 

Current, a.c. component, LV winding, end kARMS 5,50 5,44 5,46 

Current, a.c. component, LV winding, average kARMS 5,47 5,51 5,54 

Duration, current s 0,252 0,252 0,252 
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Short-circuit test 

 

  
  

  

  

  

  

  

  

  

  

  

  

Observations: No visible disturbance. 

 

Test number: 190710-4013 

Phase   U V W 

Tap position   19 

Applied voltage, phase-to-ground, beginning kVRMS 57,0 56,6 57,7 

Applied voltage, phase-to-ground, end kVRMS 56,1 55,6 56,4 

Current, HV winding Apeak 5692 6248 -7965 

Current, a.c. component, HV winding, beginning ARMS 2712 2715 2751 

Current, a.c. component, HV winding, end ARMS 2699 2702 2703 

Current, a.c. component, HV winding, average ARMS 2710 2712 2743 

Current, LV winding kApeak -15,1 -8,87 15,8 

Current, a.c. component, LV winding, beginning kARMS 5,68 5,61 5,66 

Current, a.c. component, LV winding, end kARMS 5,57 5,53 5,57 

Current, a.c. component, LV winding, average kARMS 5,66 5,61 5,66 

Duration, current s 0,250 0,250 0,250 
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Short-circuit test 

 

  
  

  

  

  

  

  

  

  

  

  

  

Observations: No visible disturbance. 

 

Test number: 190710-4014 

Phase   U V W 

Tap position   19 

Applied voltage, phase-to-ground, beginning kVRMS 57,0 56,5 57,6 

Applied voltage, phase-to-ground, end kVRMS 56,0 55,5 56,3 

Current, HV winding Apeak -5658 -6282 7974 

Current, a.c. component, HV winding, beginning ARMS 2705 2710 2737 

Current, a.c. component, HV winding, end ARMS 2699 2700 2705 

Current, a.c. component, HV winding, average ARMS 2704 2710 2735 

Current, LV winding kApeak 15,1 8,94 -15,8 

Current, a.c. component, LV winding, beginning kARMS 5,67 5,61 5,65 

Current, a.c. component, LV winding, end kARMS 5,56 5,52 5,55 

Current, a.c. component, LV winding, average kARMS 5,64 5,60 5,64 

Duration, current s 0,249 0,249 0,249 
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Short-circuit test 

 

  
  

  

  

  

  

  

  

  

  

  

  

Observations: No visible disturbance. 

 

Test number: 190710-4015 

Phase   U V W 

Tap position   19 

Applied voltage, phase-to-ground, beginning kVRMS 57,7 57,2 58,3 

Applied voltage, phase-to-ground, end kVRMS 57,1 56,5 57,5 

Current, HV winding Apeak 5749 6312 -8001 

Current, a.c. component, HV winding, beginning ARMS 2739 2744 2774 

Current, a.c. component, HV winding, end ARMS 2717 2723 2747 

Current, a.c. component, HV winding, average ARMS 2744 2749 2777 

Current, LV winding kApeak -15,2 -8,95 15,9 

Current, a.c. component, LV winding, beginning kARMS 5,74 5,67 5,72 

Current, a.c. component, LV winding, end kARMS 5,67 5,62 5,66 

Current, a.c. component, LV winding, average kARMS 5,73 5,68 5,73 

Duration, current s 0,249 0,249 0,249 
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7.5 Condition after test 
 

Externally no visible change. 
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7.6 Photographs after test 
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8 INSPECTION OF THE ACTIVE PART 
 

On 23 August 2019 the transformer was untanked and the active part was inspected by a KEMA 

Laboratories 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. 

On request of the client the photographs taken during the inspection are not included in this report. 

Photographs are kept in KEMA Laboratories’ files. 
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9 DISSOLVED GAS ANALYSIS 
 

Standard and date 

Standard IEC 60296 

Date 16 July 2019 

 

 
  

Sample taken Before the short-circuit tests After the short-circuit tests 

Sample number 316128 316129 

Hydrogen < 3 µl/l < 3 µl/l 

Methane < 1 µl/l < 1 µl/l 

Ethane < 1 µl/l < 1 µl/l 

Ethylene < 1 µl/l < 1 µl/l 

Acetylene < 1 µl/l < 1 µl/l 

Propane < 1 µl/l < 1 µl/l 

Propylene < 1 µl/l < 1 µl/l 

Carbon monoxide 18 µl/l 14 µl/l 

Carbon dioxide < 200 µl/l 210 µl/l 

N-butane < 1 µl/l < 1 µl/l 

Iso-butane < 1 µl/l < 1 µl/l 
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10 DRAWINGS 
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Appendix A Routine tests before the short-circuit tests 
 

Routine tests before the short-circuit tests were carried out at the factory of the manufacturer  

on 14 June 2019 without presence of a KEMA Laboratories inspector.  

See enclosed report on the following pages. 

The responsibility for the content of this report rests with the manufacturer. 
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Appendix B Routine tests after the short-circuit tests 
 

Routine tests after the short-circuit tests were carried out at the factory of the manufacturer  

on 23 August 2019 in presence of a KEMA Laboratories inspector.  

See enclosed report on the following pages. 
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