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ACCORDING TO ČSN EN ISO/IEC 17025 

 
 

TYPE TEST CERTIFICATE 
OF SHORT-CIRCUIT PERFORMANCE 

No. 14 - 134 
 
 
Test object : Three-phase oil-immersed power transformer 

Type : ETR 36 P-0 
Serial No. : 0969196 

 
Ratings 

Rated voltage : 220 kV ± 8 x 1,25 % // 24 kV / 24 kV 
Rated power : 75 MVA // 75 MVA /25 MVA 
Rated frequency : 50 Hz 

 
Manufacturer : ETD TRANSFORMÁTORY a.s., 
  Zborovská 22/54, 301 00 Plzeň, Czech Republic 
 
Customer : ETD TRANSFORMÁTORY a.s., 
  Zborovská 22/54, 301 00 Plzeň, Czech Republic 
 
 
Date of test : 11. 09. 2014 
 
The test object produced in accordance with the description, drawings and photographs incorporated in 
this Certificate, has been subjected to the type tests in accordance with the mentioned Standard and  
the respective STL Guide: 

IEC 60076-5:2006, cl. 4.2 
 

The results are shown in the tables and the record of proving tests attached hereto. 
 

♦ Interpretation of results: 
The values obtained and the general performance are considered to comply with the above  
standard and to justify the ratings assigned by the manufacturer as listed on sheet 3. 
 

The test results apply only to the specific piece of apparatus tested from the particular place of  
manufacture. The responsibility for conformity of any product having the same designation with that  
tested rests with the manufacturer. 
 

This document cannot substitute the product Certificate according to ISO/IEC 17065. 
 
ONLY INTEGRAL REPRODUCTION OF THIS CERTIFICATE, OR REPRODUCTIONS OF THIS SHEET ACCOMPANIED BY ANY SHEETS ON WHICH ARE 

STATED THE ENDORSED RATINGS OF THE APPARATUS TESTED, ARE PERMITTED WITHOUT WRITTEN PERMISSION FROM TESTING  
LABORATORY ZKRATOVNA. 

 
 Copy No.: E 
Praha 9, Běchovice on 
 
Tested by: Approved by: 
 
 
 
 
Martin Vaniš Robert Jech 
 Head of the Laboratory
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Description of the test object 

A three-phase oil-immersed power transformer with three circular concentric windings and non-
uniform insulation of transformer windings. The high-voltage winding HV (220 kV) is made of a Cu 
conductor and the secondary windings MV (24 kV) and the tertiary winding TW (24 kV) are made of a 
Cu conductor as well. The regulating winding RW is made of a Cu rectangular conductor. 

Type of windings: 
TW (tertiary winding) – double layer helical winding with twin enamel axial positioned rectangular 

conductors wrapped together with the paper insulation. 
MV side - double layer helical winding with epoxy CTC conductor. The particular conductors of CTC 

are with enamelled insulation. 
HV side - the disc ordinary shielded winding with twin enamel axial positioned rectangular 

conductors wrapped together with the paper insulation. 
Regulating side - single layer helical loop winding with the single rectangular conductor with the 

single insulation. The conductor is without enamelled insulation. 

Pressing construction: 

The windings are pressed by ten compression devices in limb of phase U and W and eight 
compression devices in limb of phase V on top of the windings arrangements. 

Ratings assigned by the manufacturer  

Type : ETR 36 P-0 
Serial No. : 0969196 
Manufacturer : ETD TRANSFORMÁTORY a.s., Plzeň, Czech Republic 
Year of manufacture : 2014 
Rated power : 75 MVA // 75 MVA /25 MVA 
MV side rated voltage : 24 kV 
MV side rated current : 1804 A 
TW side rated voltage : 24 kV 
TW side rated current : 601 A 
HV side rated voltage : 220 kV ± 8 x 1,25 % 
HV side rated current : 197 A 
Impedance voltage (95°C) : 12,5 % 
Load losses (95°C) – guarantee value : 230 000 W 
Insulation level HV  : 1050 kV LI / 230 kV AC 
Insulation level MV and TW : 125 kV LI / 50 kV AC 
Rated frequency : 50 Hz 
Reference temperature : 95 °C 
Type of cooling : ONAN / ONAF 
Connection symbol  : YNyn0/d5 
Weight of oil : 28 000 kg 
Total mass : 119 000 kg 
Weight of active part : 63 100 kg 
Total dimensions (length x width x height) : 9115 mm x 3677 mm x 7325 mm 
  

e-version 



      Certificate No. : 14 - 134 
Zkušebnictví, a.s. Sheet : 4/26 
 

 
Documents presented by the manufacturer 
 

The manufacturer has guaranteed that test object submitted for tests has been manufactured in 
accordance with the presented drawing. 

 
TRANSFORMER 75/75/25 MVA EGYPT SUEZ GULF Drawing 
 

The Testing Laboratory Zkratovna has verified that these drawings adequately represent the test object. 
  
Eh 003727 KOSTRA Drawing 

Eh 003729 VINUTÍ 75MVA Drawing 

Eh 003737 VYVODY NN Drawing 

Eh 003738 VYVODY VN Drawing 

Eh 442370 PODLOŽKA Drawing 

Eh 428897 b Rev. IX DOTLAČOVACÍ ŠROUB Drawing 
 M 36x3  

Eh 448845 MANZETA Drawing 
 
 
Other documents presented by the manufacturer 
--- Test Certificate No. ŘJ 14/137 A The test results of routine tests 
 Date of test: 19. 08. 2014 before the short-circuit tests 
 ETD TRANSFORMÁTORY a.s., Plzeň, Czech Republic 
--- Test Certificate No. ŘJ 14/168 A The test results of routine tests 
 Date of test: 29. 09. 2014 after the short-circuit tests 
 ETD TRANSFORMÁTORY a.s., Plzeň, Czech Republic 
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Parameters measured at routine tests 

HV-MV winding    

Tapping position Max. 1 – 242 000 V Nom. 9b – 220 000 V Min. 17 – 198 000 V 
Impedance voltage 13,16 % / 95 °C 12,43 % / 95 °C 11,91 % / 95 °C 
Load loss 227,9 kW / 95 °C 224,2 kW / 95 °C 226,9 kW / 95 °C 
    
HV-TW winding    

Tapping position Max. 1 – 242 000 V Nom. 9b – 220 000 V Min. 17 – 198 000 V 
Impedance voltage 18,51 % / 95 °C 17,77 % / 95 °C 17,24 % / 95 °C 
Load loss 43,73 kW / 95 °C 43,07 kW / 95 °C 43,39 kW / 95 °C 

 

Parameters proved by tests HV-MV winding 
Tapping position Max. 1 - 242 000 V 

 min. value calculated value max. value 
HV symmetrical current  (kA) 1,19 1,32 1,45 
LV symmetrical current  (kA) 12,0 13,3 14,7 
LV peak current  (kA) 32,3 34,0 35,7 
Peak factor  2,55  

Tapping position Nom. 9b - 220 000 V 
 min. value calculated value max. value 
HV symmetrical current  (kA) 1,37    1,53    1,68    
LV symmetrical current  (kA) 12,6 14,0 15,4 
LV peak current  (kA) 33,9 35,7 37,5 
Peak factor  2,55  

Tapping position Min. 17 - 198 000 V 
 min. value calculated value max. value 
HV symmetrical current  (kA) 1,58 1,75 1,93 
LV symmetrical current  (kA) 13,0 14,5 15,9 
LV peak current  (kA) 35,0 36,9 38,7 
Peak factor  2,55  
 

Parameters proved by tests HV-TW winding 
Tapping position Max. 1 - 242 000 V 

 min. value calculated value max. value 
HV symmetrical current  (kA) 0,85 0,95 1,04 
LV symmetrical current  (kA) 8,59 9,55 10,5 
LV peak current  (kA) 23,1 24,4 25,6 
Peak factor  2,55  

Tapping position Nom. 9b - 220 000 V 
 min. value calculated value max. value 
HV symmetrical current  (kA) 0,97 1,08 1,19 
LV symmetrical current  (kA) 8,90 9,89 10,9 
LV peak current  (kA) 24,0 25,2 26,5 
Peak factor  2,55  

Tapping position Min. 17 - 198 000 V 
 min. value calculated value max. value 
HV symmetrical current  (kA) 1,11 1,23 1,35 
LV symmetrical current  (kA) 9,12 10,1 11,1 
LV peak current  (kA) 24,5 25,8 27,1 
Peak factor  2,55  

 
Short-circuit duration : 0,25 s 
Short-circuit apparent power of the system : 20 000 MVA 
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Summary of tests 
 

Test Test standard Test results 

Ability to withstand the dynamic 
effects of short circuit 

IEC 60076-5:2006, cl. 4.2 
Tab. 1, Sheet 8 
Tab. 2, Sheet 9 

Verification test   

Short-circuit inductance 
measurement 

IEC 60076-5:2006, cl. 4.2 
Tab. 3, Sheet 10 
Tab. 4, Sheet 11 

 
 
 
The tests were witnessed by 
 
Pavel Černý, ETD TRANSFORMÁTORY a.s., Plzeň, Czech Republic 
Ehab El Afany, Egyptian Electricity Transmission Company, Egypt 
Abd Rabon Abdel Rahman, ETD Agent, Egypt 
 
 
 
Test conditions 
 
Working frequency f = 48,5 Hz ÷ 49,5 Hz 

 
The short-circuit tests were performed in a single-phase test circuit with a value of the supply voltage 

of 200 kV. 

The tested transformer was supplied from the HV side. MV and TW sides were short-circuited step by 
step by means of flexible conductors and earthed through the sensor for fault current measuring. The 
tank of the transformer was earthed through the sensor for fault current measuring as well. The pre-
established short-circuit method was used for transformer testing. 

The condition of the transformer windings was checked after the each test by measuring of the short-
circuit inductance and the result of the measuring was compared with the value measured before the 
tests. 

The visual inspection of the active part of the transformer was performed after short-circuit tests. 
The short-circuit tests were recorded by means of a conventional digital camera (see enclosed CD). 
The test circuits, including measurement points, are illustrated in the diagrams: 
Winding HV-MV: TSV122-A, TSV122-B and TSV122-C 
Winding HV-TW: TSV122-A-T, TSV122-B-T and TSV122-C-T 
The connection of the tested transformer to the test circuit is documented by the photo in Fig. 1. 

The other photos document the tested transformer after the short-circuit tests. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notice:  
Test results relate only to the tests given in the presented Certificate. No documents of administrative, business or other character 
can be substituted by this Certificate. 
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List of symbols 
 
a) Used in the tables of test results 
 

Im - peak short-circuit current 
I1 - symmetrical short-circuit current at the beginning of the test (t = 0,05 s) 
I2 - symmetrical short-circuit current at the end of the test (t = 0,9 ti) 
Ie - equivalent r.m.s. value of symmetrical short-circuit current (N/A) 
UHV - supply voltage on the HV side 
UMV - supply voltage on the MV side (N/A) 
UTW - supply voltage on the TW side (N/A) 
ti - short-circuit duration 
L - short-circuit inductance 
ωL  - short-circuit reactance 
ΔωL - percentage difference between the values of short-circuit reactance before and after the 
  tests 

 
 
b) Used in the oscillograms 
 

1IR, 1IS, 1IT - current course of the supplied HV winding in the phases R, S, T 
2IR1, 2IS1, 2IT1 - current course of the short-circuited MV winding in the phases R, S, T 
2IR2, 2IS2, 2IT2 - current course of the short-circuited TW winding in the phases R, S, T 
1URT - voltage course of the supplied HV winding 
Ip1 -  fault current course through the transformer tank 
Ip2 - fault current course on the short-circuited side 
Buch - Buchholz relay course 
t   - time 
 

 
 
Note: The index R corresponds to the index U 
 The index S corresponds to the index V 
 The index T corresponds to the index W 
 
 
 
 
 
 
 
 

The Certificate contains: 26 sheets  i.e.: 
 1 introductory sheet 
 1 title sheet 
 5 text sheets 
 7 table sheets 
 6 test circuit diagrams 
 6 photograph sheets 
  

 18 oscillograms 
 

 4 enclosures 
  Drawing No. EGYPT SUEZ GULF 
  Test Certificate No. ŘJ 14/137 A from 19. 08. 2014 
  Test Certificate No. ŘJ 14/168 A from 29. 09. 2014 
  CD - Video-recordings from the test 
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1. Table of test results: Ability to withstand the dynamic effects of short-circuit -  winding HV-MV 
Test circuit diagram: TSV122-A, TSV122-B, TSV122-C 
File denomination: trfa11ia 

Observation 

no fault 

no fault 

no fault 

no fault 

no fault 

no fault 

no fault 

no fault 

no fault 

   Note: The short-circuit current values are the values of the short-circuit currents in respective terminal of the tested transformer . 
1)  failure of one measuring channel 1IT 

Tapping 

max. 1 

max. 1 

max. 1 

nom. 9b 

nom. 9b 

nom. 9b 

min. 17 

min. 17 

min. 17 

ti 

(ms) 

250 

250 

250 

250 

250 

250 

250 

250 

250 

TW side 

Ie 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

I2 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

I1 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

Im 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

UTW 

(kV) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

MV side 

Ie 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

I2 

(kA) 

12,1 

12,8 

12,8 

13,9 

14,2 

14,1 

14,4 

14,4 

14,3 

I1 

(kA) 

11,8 

12,6 

12,6 

13,7 

13,9 

13,9 

14,2 

14,2 

14,2 

Im 

(kA) 

32,2 

34,6 

33,5 

34,4 

36,5 

36,4 

36,5 

35,9 

37,0 

UMV 

(kV) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

HV side 

Ie 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

I2 

(kA) 

1,21 

1,27 

1,28 

1,53 

1,56 

1,55 

1,76 

1,75 

1,74 

I1 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

Im 

(kA) 

3,28 

3,46 

3,37 

3,79 

4,02 

4,03 

4,53 

4,46 

4,53 

UHV 

(kV) 

180 

190 

190 

177 

179 

179 

157 

157 

157 

Phase 

U 

U 

U 

V 

V 

V 

W 

W 

W 

 

Mode 

 

HV(1) -(MV) 

HV(1) -(MV) 

HV(1) -(MV) 

HV(9b) -(MV) 

HV(9b) -(MV) 

HV(9b) -(MV) 

HV(17) -(MV) 

HV(17) -(MV) 

HV(17) -(MV) 

Test 
No. 

005 1) 

006 

007 

009 

010 

011 

013 

014 

015 
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2. Table of test results: Ability to withstand the dynamic effects of short-circuit - Tertiary winding HV-TW 
Test circuit diagram: TSV122-A-T, TSV122-B-T, TSV122-C-T 
File denomination: trfa11ia  

Observation 

no fault 

no fault 

no fault 

no fault 

no fault 

no fault 

no fault 

no fault 

no fault 

   Note: The short-circuit current values are the values of the short-circuit currents in respective terminal of the tested transformer. 

Tapping 

max. 1 

max. 1 

max. 1 

nom. 9b 

nom. 9b 

nom. 9b 

min. 17 

min. 17 

min. 17 

ti 

(ms) 

250 

250 

250 

250 

250 

250 

250 

250 

250 

TW side 

Ie 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

I2 

(kA) 

8,23 

8,22 

8,19 

8,66 

8,57 

8,67 

8,71 

8,87 

8,88 

I1 

(kA) 

8,03 

8,02 

8,00 

8,48 

8,38 

8,49 

8,52 

8,69 

8,69 

Im 

(kA) 

21,0 

20,5 

20,8 

21,9 

21,3 

22,2 

22,2 

22,4 

22,1 

UTW 

(kV) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

MV side 

Ie 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

I2 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

I1 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

Im 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

UMV 

(kV) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

HV side 

Ie 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

I2 

(kA) 

0,94 

0,95 

0,94 

1,09 

1,08 

1,09 

1,22 

1,24 

1,24 

I1 

(kA) 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

Im 

(kA) 

2,43 

2,40 

2,46 

2,76 

2,71 

2,82 

3,12 

3,18 

3,17 

UHV 

(kV) 

197 

197 

196 

181 

180 

181 

159 

162 

162 

Phase 

U 

U 

U 

V 

V 

V 

W 

W 

W 

 

Mode 

 

HV(1) -(TW) 

HV(1) -(TW) 

HV(1) -(TW) 

HV(9b) -(TW) 

HV(9b) -(TW) 

HV(9b) -(TW) 

HV(17) -(TW) 

HV(17) -(TW) 

HV(17) -(TW) 

Test 
No. 

018 

019 

020 

022 

023 

024 

026 

027 

028 
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3. Table of test result:  Short-circuit inductance measurement 
Winding HV-MV 
 
Admissible deviation:  ∆ωLmax = 2 % 
File denomination:  trfa11ia 
 

Measured at 50 Hz Calculated values 

Measurement after 
the test No. Terminals L 

(mH) Phase ωL 
(Ω) 

∆ωL 
(%) Tapping 

before tests 
R-S 395,7 R 62,06 --- 

min. 17 S-T 395,5 S 62,24 --- 
T-R 394,9 T 61,99 --- 

before tests 
R-S 509,6 R 79,81 --- 

nom. 9b S-T 509,4 S 80,25 --- 
T-R 508,0 T 79,76 --- 

before tests 
R-S 652,9 R 102,1 --- 

max. 1 S-T 652,9 S 103,0 --- 
T-R 649,9 T 102,1 --- 

005 
R-S 653,1 R 102,1 0,0 

max. 1 S-T 653,2 S 103,0 0,0 
T-R 650,3 T 102,1 0,0 

006 
R-S 653,6 R 102,2 0,1 

max. 1 S-T 653,3 S 103,1 0,1 
T-R 650,6 T 102,1 0,0 

007 
R-S 653,6 R 102,2 0,1 

max. 1 S-T 653,3 S 103,1 0,1 
T-R 650,5 T 102,1 0,0 

009 
R-S 509,9 R 79,90 0,1 

nom. 9b S-T 509,8 S 80,26 0,0 
T-R 508,6 T 79,86 0,1 

010 
R-S 510,0 R 79,92 0,1 

nom. 9b S-T 509,6 S 80,27 0,0 
T-R 508,6 T 79,81 0,1 

011 
R-S 509,9 R 79,89 0,1 

nom. 9b S-T 509,8 S 80,26 0,0 
T-R 508,6 T 79,86 0,1 

013 
R-S 396,1 R 62,14 0,1 

min. 17 S-T 395,8 S 62,26 0,0 
T-R 395,4 T 62,06 0,1 

014 
R-S 396,1 R 62,14 0,1 

min. 17 S-T 395,8 S 62,27 0,0 
T-R 395,4 T 62,06 0,1 

015 
R-S 396,0 R 62,14 0,1 

min. 17 S-T 395,8 S 62,26 0,0 
T-R 395,4 T 62,05 0,1 

after tests 
R-S 510,0 R 79,93 0,2 

nom. 9b S-T 509,7 S 80,25 0,0 
T-R 508,7 T 79,85 0,1 

after tests 
R-S 653,7 R 102,2 0,1 

max. 1 S-T 653,6 S 103,1 0,1 
T-R 650,6 T 102,1 0,0 
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4. Table of test result:  Short-circuit inductance measurement 
Tertiary winding HV-TW 
 
Admissible deviation:  ∆ωLmax = 2 % 
File denomination:  trfa11ia 
 

Measured at 50 Hz Calculated values 

Measurement after 
the test No. Terminals L 

(mH) Phase ωL 
(Ω) 

∆ωL 
(%) Tapping 

before tests 
R-S 572,3 R 89,70 --- 

min. 17 S-T 572,0 S 90,05 --- 
T-R 570,9 T 89,61 --- 

before tests 
R-S 727,9 R 114,0 --- 

nom. 9b S-T 727,6 S 114,7 --- 
T-R 725,4 T 113,9 --- 

before tests 
R-S 917,7 R 143,4 --- 

max. 1 S-T 917,4 S 144,8 --- 
T-R 912,9 T 143,3 --- 

018 
R-S 919,1 R 143,8 0,3 

max. 1 S-T 919,0 S 144,9 0,1 
T-R 915,4 T 143,7 0,3 

019 
R-S 919,2 R 143,8 0,3 

max. 1 S-T 919,0 S 144,9 0,1 
T-R 915,3 T 143,7 0,3 

020 
R-S 919,2 R 143,8 0,3 

max. 1 S-T 919,0 S 144,9 0,1 
T-R 915,5 T 143,7 0,3 

022 
R-S 729,2 R 114,3 0,3 

nom. 9b S-T 728,7 S 114,8 0,1 
T-R 727,3 T 114,1 0,2 

023 
R-S 729,6 R 114,4 0,4 

nom. 9b S-T 728,7 S 114,8 0,1 
T-R 727,3 T 114,1 0,2 

024 
R-S 729,4 R 114,4 0,4 

nom. 9b S-T 728,4 S 114,7 0,0 
T-R 727,1 T 114,0 0,1 

026 
R-S 573,4 R 90,03 0,4 

min. 17 S-T 572,5 S 90,08 0,0 
T-R 572,3 T 89,73 0,1 

027 
R-S 573,6 R 90,05 0,4 

min. 17 S-T 572,5 S 90,11 0,1 
T-R 572,3 T 89,71 0,1 

028 
R-S 573,5 R 89,93 0,3 

min. 17 S-T 573,2 S 90,21 0,2 
T-R 572,3 T 89,84 0,3 

after tests 
R-S 729,7 R 114,4 0,4 

nom. 9b S-T 729,3 S 114,8 0,1 
T-R 727,9 T 114,2 0,3 

after tests 
R-S 919,6 R 144,0 0,4 

max. 1 S-T 919,6 S 144,9 0,1 
T-R 916,6 T 144,0 0,5 
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Assessment according to IEC 60076-5:2006 cl. 4.2.7.4 
 

Conditions Assessment 

1) observation during the tests 
FULFILLED 

The results of short-circuit tests and measurement and check 
performed during test did not reveal any condition of faults. 

2) repeating of routine tests 

FULFILLED 
The routine tests have been successfully repeated. 

(Test Certificate – No. ŘJ 14/137 A from 19. 08. 2014 and No. 
ŘJ 14/168 A from 29.09. 2014 performed by ETD 

TRANSFORMÁTORY a.s., Plzeň, Czech Republic) 

3) inspection of active part of transformer 
FULFILLED 

The visual inspection of the active part of the transformer after the 
short-circuit test did not reveal any defects. 

4) detection of traces of internal electrical 
 discharge 

FULFILLED 
No traces of internal electrical discharge were found. 

5) checking of short-circuit reactance 
FULFILLED 

The change of the short-circuit reactance did not exceed the allowed 
tolerance 2 %. 

 
 
 
Meteorological conditions 
 

Test 
No. 

Date 
(dd.mm.yy) 

Time 
(hh:mm) 

Temperature 
(oC) 

Relative humidity 
(%) 

Atmospheric pressure 
(hPa) 

005 11.9.2014 12:09 14,9 77 982 

015 11.9.2014 15:15 17,6 65 982 

018 11.9.2014 16:16 16,2 69 982 

028 11.9.2014 17:40 14,8 84 982 
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Test circuit parameters 
 

File denomination trfa11ia 

Test No. 005 - 028 

Test circuit diagram  

TSV122-A 
TSV122-B 
TSV122-C 

TSV122-A-T 
TSV122-B-T 
TSV122-C-T 

Generator S||J 

Rated (phase to phase) voltage (kV) 12,2 

Phases connected R, T 

Inductance per phase (mH) 0,143 

Inductance of reactors per phase (mH) 0 

Resistance of resistors per phase (Ω) 0 

Supply transformer – Type SR, JR, JS, JT 

Connection 84+84+84+84 

Transf. ratio 28 

Inductance per phase (mH) 0,008 

Total inductance per phase of supply circuit (mH) 0,151 

Capacity in parallel (μF) --- 

Resistance in series (Ω) --- 

Neutral point of supply circuit indirectly earthed 
R=200Ω 

Short-circuit point earthed 

Load transformer – Type --- 

Connection --- 

Transf. ratio --- 

Resistance of load resistors (Ω) --- 

Inductance of load reactors (mH) --- 

Capacity of load capacitors (μF) --- 

Neutral point of load circuit --- 

Power factor / impedance of supply circuit ( - / %) --- 

Power factor / impedance of load circuit ( - / %) --- 

Power factor of test circuit ( - ) <0,2 
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Measuring devices used 
 
Test circuit diagram:  TSV122-A, TSV122-B, TSV122-C, TSV122-A-T, TSV122-B-T, TSV122-C-T 
File denomination:  trfa11ia.005 ÷ 028 
 

Measurand 
Measuring sensor / device Digital measuring system 

type DMS 

Type Serial No. Transfer 
constant Input channel, Ser. No. 

1IR Cage shunt 001/95 10 kA / 2 V 100-10100-1 

1IS Cage shunt 002/95 10 kA / 2 V 100-10100-2 

1IT Cage shunt 003/95 10 kA / 2 V 100-10100-4 

2IR1, 2IR2 
Rogowski coil 

Integrative 
amplifier 

FE 247 
IZ 001/06 300 kA / 10 V 100-10100-14 

2IS1, 2IS2 
Rogowski coil 

Integrative 
amplifier 

FE 248 
IZ 002/06 300 kA / 10 V 100-10100-19 

2IT1, 2IT2 
Rogowski coil 

Integrative 
amplifier 

FE 249 
IZ 003/06 300 kA / 10 V 100-10100-24 

1URT Resistance 
voltage divider DR 001/78 125 kV /150 V 100-10100-22 

Ip1 Measuring current 
transformer 122419 1000 A / 5 A 100-10100-25 

Ip2 Measuring current 
transformer 122516 1000 A / 5 A 100-10100-27 

Buch --- --- --- 100-10100-16 

 
 
Short-circuit inductance measurement 

 LCR HITESTER HIOKI, type 3532-50, serial No. 120510018 
 
 
Meteorological conditions measurement 

 Meteorological station, type Vantage Pro 2, serial No. 3788A-6312 
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G - Short-circuit generator TR - Short-circuit transformer
OV - Master breaker TRZ - Transformer tested
L, R - Reactors and resistors I, U - Current and voltage measurement
Z - Make switch

Test circuit diagram TSV122-A

G

R ZLOV TR
TRZ

1W

1U

3W

IP1

R
1IT

1V

2W

2V

2U

3V

3U

2IR1

2IS1

2IT1

IP2

1IS

1IR

1N

1URT

2N
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G - Short-circuit generator TR - Short-circuit transformer
OV - Master breaker TRZ - Transformer tested
L, R - Reactors and resistors I, U - Current and voltage measurement
Z - Make switch

Test circuit diagram TSV122-B

G

R ZLOV TR
TRZ

IP1

R IP2

1W

1U

3W
1IT

1V

2W

2V

2U

3V

3U

2IR1

2IS1

2IT1

1IS

1IR

1N

1URT

2N
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G - Short-circuit generator TR - Short-circuit transformer
OV - Master breaker TRZ - Transformer tested
L, R - Reactors and resistors I, U - Current and voltage measurement
Z - Make switch

Test circuit diagram TSV122-C

G

R ZLOV TR
TRZ

IP1

R IP2

1W

1U

3W
1IT

1V

2W

2V

2U

3V

3U

2IR1

2IS1

2IT1

1IS

1IR

1N

1URT

2N
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G - Short-circuit generator TR - Short-circuit transformer
OV - Master breaker TRZ - Transformer tested
L, R - Reactors and resistors I, U - Current and voltage measurement
Z - Make switch

Test circuit diagram TSV122-A-T

G

R ZLOV TR
TRZ

1W

1U

3W

IP1

R
1IT

1V

2W

2V

2U

3V

3U
2IR2

2IS2

2IT2

IP2

1IS

1IR

1N

1URT

2N
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G - Short-circuit generator TR - Short-circuit transformer
OV - Master breaker TRZ - Transformer tested
L, R - Reactors and resistors I, U - Current and voltage measurement
Z - Make switch

Test circuit diagram TSV122-B-T

G

R ZLOV TR
TRZ

IP1

R
1W

1U

3W
1IT

1V

2W

2V

2U

3V

3U
1IS

1IR

1N

1URT

2N

2IR2

2IS2

2IT2

IP2

 
 

 

e-version 



     
 

C
ertificate N

o. : 
14 - 134 

Zkušebnictví, a.s. 
Sheet : 

20/26 
  

G - Short-circuit generator TR - Short-circuit transformer
OV - Master breaker TRZ - Transformer tested
L, R - Reactors and resistors I, U - Current and voltage measurement
Z - Make switch

Test circuit diagram TSV122-C-T

G

R ZLOV TR
TRZ

IP1

R
1W

1U

3W
1IT

1V

2W

2V

2U

3V

3U
1IS

1IR

1N

1URT

2N

2IR2

2IS2

2IT2

IP2
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Fig. 1 
Connection of the tested transformer to the test circuit – transformer before the tests 
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Fig. 2 
Transformer after the tests 

  
e-version 



      Certificate No. : 14 - 134 
Zkušebnictví, a.s. Sheet : 23/26 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3 
Tested transformer after the short-circuit tests – bushings on the MV side 
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Fig. 4 
Tested transformer after the short-circuit tests – bushings on the TW side 

  
e-version 



      Certificate No. : 14 - 134 
Zkušebnictví, a.s. Sheet : 25/26 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5 
Tested transformer after the short-circuit tests – bushings on the HV side 
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Fig. 6 
Nameplate
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