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Zkusebnictvi, a. s.
Podnikatelska 547, 190 11 Praha 9 - Béchovice, Czech Republic

INDEPENDENT TESTING LABORATORY NO. 1035 ACCREDITED BY THE CZECH ACCREDITATION INSTITUTE
ACCORDING TO CSN EN ISO/IEC 17025

TYPE TEST CERTIFICATE

OF SHORT-CIRCUIT PERFORNMANCE
No. 14 - 134

Test object . Three-phase oil-immersed power transformer
Type : ETR 36 P-0
Serial No. : 0969196
Ratings
Rated voltage © 220kV+£8x1,25%// 24 kV [ 24 kV
Rated power : 75 MVA /75 MVA /25 MVA
Rated frequency . 50Hz
Manufacturer :  ETD TRANSFORMATORY a.s.,

Zborovska 22/54, 301 00 Plzen, Czech Republic

Customer :  ETD TRANSFORMATORY a.s.,
Zborovska 22/54, 301 00 Plzen, 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, Bé&chovice on 2 §.77. 2044
Approved by: ey
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Robert Jech L 1035

Head of the Laboratory
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Zkusebnictvi, a.s.

Certificate No.: 14 -134
Sheet : 3/26

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

Serial No.

Manufacturer

Year of manufacture

Rated power

MV side rated voltage

MV side rated current

TW side rated voltage

TW side rated current

HV side rated voltage

HV side rated current
Impedance voltage (95°C)
Load losses (95°C) — guarantee value
Insulation level HV
Insulation level MV and TW
Rated frequency
Reference temperature
Type of cooling

Connection symbol

Weight of oil

Total mass

Weight of active part

Total dimensions (length x width x height)

ETR 36 P-0

0969196

ETD TRANSFORMATORY a.s., Plzefi, Czech Republic
2014

75 MVA /I 75 MVA /25 MVA
24 kV

1804 A

24 kV

601 A

220kV £8x 1,25 %

197 A

12,5%

230 000 W

1050 kV LI /230 kV AC

125 kV LI/ 50 kV AC

50 Hz

95 °C

ONAN / ONAF

YNyn0/d5

28 000 kg

119 000 kg

63 100 kg

9115 mm x 3677 mm x 7325 mm
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zl(ratovna Certificate No.: 14 -134
Zkusebnictvi, 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 VINUTI 75MVA Drawing
Eh 003737 VYVODY NN Drawing
Eh 003738 VYVODY VN Drawing
Eh 442370 PODLOZKA Drawing
Eh 428897 b Rev. IX DOTLACOVACI SROUB Drawing
M 36x3
Eh 448845 MANZETA Drawing

Other documents presented by the manufacturer

Test Certificate No. RJ 14/137 A The test results of routine tests
Date of test: 19. 08. '2014 before the short-circuit tests
ETD TRANSFORMATORY a.s., Plzen, Czech Republic

Test Certificate No. RJ 14/168 A The test results of routine tests
Date of test: 29. 09. 2014 after the short-circuit tests

ETD TRANSFORMATORY a.s., Plzefi, Czech Republic
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Zkusebnictvi, a.s.

Certificate No. :

14 - 134
Sheet : 5/26

Parameters measured at routine tests

HV-MV winding
Tapping position

Impedance voltage
Load loss

HV-TW winding
Tapping position

Impedance voltage
Load loss

Max. 1 — 242 000 V

13,16 % /95 °C
227,9 kW /95 °C

Max. 1 — 242 000 V

18,51 % /95 °C
43,73 kW /95 °C

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

HV symmetrical current
LV symmetrical current

LV peak current
Peak factor

HV symmetrical current
LV symmetrical current

LV peak current
Peak factor

HV symmetrical current
LV symmetrical current

LV peak current
Peak factor

min. value
(kA) 1,19
(kA) 12,0
(kA) 32,3

Nom. 9b — 220 000 V

12,43 % /95 °C
224,2 kW /95 °C

Nom. 9b — 220 000 V

17,77 % /95 °C
43,07 kw /95 °C

calculated value
1,32
13,3
34,0
2,55

Tapping position Nom. 9b - 220 000 V

min. value
(kA) 1,37
(kA) 12,6
(kA) 33,9

calculated value
1,53
14,0
35,7
2,55

Tapping position Min. 17 - 198 000 V

min. value
(kA) 1,58
(kA) 13,0
(kA) 35,0

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

HV symmetrical current
LV symmetrical current

LV peak current
Peak factor

HV symmetrical current
LV symmetrical current

LV peak current
Peak factor

HV symmetrical current
LV symmetrical current

LV peak current
Peak factor

Short-circuit duration

min. value
(kA) 0,85
(kA) 8,59
(kA) 23,1

calculated value
1,75
14,5
36,9
2,55

calculated value
0,95
9,55
24,4
2,55

Tapping position Nom. 9b - 220 000 V

min. value
(kA) 0,97
(kA) 8,90
(kA) 24,0

calculated value
1,08
9,89
25,2
2,55

Tapping position Min. 17 - 198 000 V

min. value
(kA) 1,11
(kA) 9,12
(kA) 24,5

Short-circuit apparent power of the system

calculated value

1,23
10,1
25,8
2,55
0,25s
20 000 MVA

Min. 17 — 198 000 V

11,91 % /95 °C
226,9 kw /95 °C

Min. 17 — 198 000 V

17,24 % /95 °C
43,39 kw /95 °C

max. value
1,45
14,7
35,7

max. value
1,68
15,4
37,5

max. value
1,93
15,9
38,7

max. value
1,04
10,5
25,6

max. value
1,19
10,9
26,5

max. value
1,35
11,1
27,1
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Zkusebnictvi, a.s.

Certificate No.: 14 -134
Sheet : 6/26

Summary of tests

Test

Ability to withstand the dynamic
effects of short circuit

Verification test

Short-circuit inductance
measurement

The tests were witnessed by

Pavel Cerny, ETD TRANSFORMATORY a.s., Plzefi, Czech Republic
Ehab El Afany, Egyptian Electricity Transmission Company, Egypt

Test standard

IEC 60076-5:2006, cl. 4.2

IEC 60076-5:20086, cl. 4.2

Abd Rabon Abdel Rahman, ETD Agent, Egypt

Test conditions

Working frequency f=48,5Hz + 49,5 Hz

Test results
Tab. 1, Sheet 8

Tab. 2, Sheet 9

Tab. 3, Sheet 10
Tab. 4, Sheet 11

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.

e-version
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Certificate No.: 14 -134

Zkusebnictvi, a.s. Sheet : 7/26
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)

P - symmetrical short-circuit current at the end of the test (t = 0,9 t))

le - equivalent r.m.s. value of symmetrical short-circuit current (N/A)

Unv - supply voltage on the HV side

Unv - supply voltage on the MV side (N/A)

Utw - supply voltage on the TW side (N/A)

t - short-circuit duration

L - short-circuit inductance

oL - short-circuit reactance

AoL - percentage difference between the values of short-circuit reactance before and after the

tests

b) Used in the oscillograms

1IR, 1IS, 1T
2IR1, 2IS1, 2IT1
2IR2, 2I1S2, 2IT2
1URT

Ipl

Ip2

Buch

t

current course of the supplied HV winding in the phases R, S, T
current course of the short-circuited MV winding in the phases R, S, T
current course of the short-circuited TW winding in the phases R, S, T
voltage course of the supplied HV winding

fault current course through the transformer tank

fault current course on the short-circuited side

Buchholz relay course

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.:

introductory sheet
title sheet

text sheets

table sheets

test circuit diagrams
photograph sheets

OO NOF P

18 oscillograms

4 enclosures

Drawing No. EGYPT SUEZ GULF

Test Certificate No. RJ 14/137 A from 19. 08. 2014
Test Certificate No. RJ 14/168 A from 29. 09. 2014
CD - Video-recordings from the test

e-version
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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: trfallia

HV side MV side TW side
ti
Mode
TNeost Phase Unv | Im Iy I2 le | Umv | Im 1 I2 le [ Urw | Im h I2 le Tapping | Observation
(kV) | (KA) | (kA) | (KA) | (kA) [ (kV) | (KA) | (KA) | (KA) | (KA) || (KV) | (kA) | (KA) | (KA) | (KA) [| (ms)
005 HV(1) -(MV) U 180 (3,28 | - [1,21| - | - |32,2|11,8|12,2| - || -~ | - | == | - | - [ 250 | max. 1 no fault
006 HV(1) -(MV) U 190 (3,46 | - [1,27| - || - |34,6|12,6 (12,8| - || - | - | === | -~ | == [ 250 | max. 1 no fault
007 HV(1) -(MV) U 190 |3,37| - |1,28| — | — |33,5|12,6|128| —- | - | - | - | - | - [ 250 || max. 1 no fault
009 HV(9b) -(MV) Vv 177 13,79 | --- |1,53| - || - |34,4|13,7|{139| - || - | - | === | --- | --- | 250 | nom. 9b no fault
010 HV(9b) -(MV) \% 179 |4,02| - [1,56| - | - |36,5|13,9(14,2| - || - | -~ | === | - | - [ 250 || nom. 9b no fault
011 HV(9b) -(MV) Vv 179 |4,03| - [1,55| - || - |36,4|139(14,1| - || - | -~ | == | -~ | - [ 250 || nom. 9b no fault
013 HV(17) -(MV) W (157 |4,53| - |1,76| - | - |36,5|14,2|14,4| - || - | - | = | - | - || 250 || min. 17 no fault
014 HV(17) -(MV) W ||157 (4,46 | - |1,75| - || - [35,9(14,2(144| — || — | - | - | - | - || 250 || min. 17 no fault
015 HV(17) -(MV) W (157 |4,53| - |1,74| - | - |37,0|14,2(143| -~ || - | - | == | === | --- || 250 || min. 17 no fault

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

Y failure of one measuring channel 11T

'SR ‘IAPIUgIsSNYZ
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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: trfallia

HV side MV side TW side
ti
Le;t Mode ey T O e R R N R LA L I Tapping | Observation
(kV) [ (kA) | (KA) | (KA) | (kA) [| (kV) | (KA) | (KA) | (KA) | (KA) (| (V) | (KA) | (KA) | (KA) | (KA) || (ms)
018 HV(1) -(TW) U 197 |12,43| --- 1094 | -~ | - | - | - | - | - | - ]21,0]8,03|8,23| --- || 250 || max. 1 no fault
019 HV(1) -(TW) U 197 (2,40 - [095| — || - | =~ | - | - | -~ || - ]20,5(8,02|8,22 | --- [ 250 | max. 1 no fault
020 HV(1) -(TW) U |[196 [2,46| - [094| — | — | — | — | — | — | — |20,8|8,00|8,19| --- | 250 | max. 1 no fault
022 HV(9b) -(TW) Vv 181 (2,76 | - [1,09| - || - | = | - | - | - || - |21,9/8,48|8,66 | --- [ 250 || nom. 9b no fault
023 HV(9b) -(TW) vV (180|271 - |1,08| - || - | —- | - | — | — | — [21,3(8,38(8,57 | --- || 250 || nom. 9b no fault
024 HV(9b) -(TW) vV (181|282 - |1,09| —- || - | —- | — | — | — || — [22,2(8,49(8,67 | --- || 250 || nom. 9b no fault
026 HV(17) -(TW) w ||159 (3,12 - 1,22 —- (| —- | —- | — | — | — | — |22,2|8,52|8,71| --- | 250 || min. 17 no fault
027 HV(17) -(TW) w |162 (3,18 - (1,24 — | —- | —- | — | — | — | — |22,4|8,69|8,87| --- || 250 | min. 17 no fault
028 || HV(17)-(TW) | W |[162 (3,17 | - [1,24| — || — | — | — | — | — | — [22,1|8,69 (8,88 | --- | 250 | min. 17 no fault

Note: The short-circuit current values are the values of the short-circuit currents in respective terminal of the tested transformer.
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zl(ratovna Certificate No.: 14 -134
Zkusebnictvi, a.s. Sheet : 10/26

3. Table of test result: Short-circuit inductance measurement
Winding HV-MV

Admissible deviation: AwLmax =2 %
File denomination: trfallia

Measured at 50 Hz Calculated values

Mea:ﬁ:rfen;f Et;fter Terminals (mLH) Phase (0;;‘) ?0(2')‘ Tapping
R-S 395,7 R 62,06

before tests S-T 395,5 S 62,24 min. 17
T-R 394,9 T 61,99
R-S 509,6 R 79,81

before tests S-T 509,4 S 80,25 nom. 9b
T-R 508,0 T 79,76
R-S 652,9 R 102,1

before tests S-T 652,9 S 103,0 max. 1
T-R 649,9 T 102,1
R-S 653,1 R 102,1 0,0

005 S-T 653,2 S 103,0 0,0 max. 1
T-R 650,3 T 102,1 0,0
R-S 653,6 R 102,2 0,1

006 S-T 653,3 S 103,1 0,1 max. 1
T-R 650,6 T 102,1 0,0
R-S 653,6 R 102,2 0,1

007 S-T 653,3 S 103,1 0,1 max. 1
T-R 650,5 T 102,1 0,0
R-S 509,9 R 79,90 0,1

009 S-T 509,8 S 80,26 0,0 nom. 9b
T-R 508,6 T 79,86 0,1
R-S 510,0 R 79,92 0,1

010 S-T 509,6 S 80,27 0,0 nom. 9b
T-R 508,6 T 79,81 0,1
R-S 509,9 R 79,89 0,1

011 S-T 509,8 S 80,26 0,0 nom. 9b
T-R 508,6 T 79,86 0,1
R-S 396,1 R 62,14 0,1

013 S-T 395,8 S 62,26 0,0 min. 17
T-R 395,4 T 62,06 0,1
R-S 396,1 R 62,14 0,1

014 S-T 395,8 S 62,27 0,0 min. 17
T-R 395,4 T 62,06 0,1
R-S 396,0 R 62,14 0,1

015 S-T 395,8 S 62,26 0,0 min. 17
T-R 395,4 T 62,05 0,1
R-S 510,0 R 79,93 0,2

after tests S-T 509,7 S 80,25 0,0 nom. 9b
T-R 508,7 T 79,85 0,1
R-S 653,7 R 102,2 0,1

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

e-version



zl(ratovna Certificate No.: 14 -134
Zkusebnictvi, a.s. Sheet : 11/26

4. Table of test result: Short-circuit inductance measurement
Tertiary winding HV-TW

Admissible deviation: AwLmax =2 %
File denomination: trfallia

Measured at 50 Hz Calculated values

Mea:ﬁ:rfen;f Et;fter Terminals (mLH) Phase (0;;‘) ?0(2')‘ Tapping
R-S 572,3 R 89,70

before tests S-T 572,0 S 90,05 min. 17
T-R 570,9 T 89,61
R-S 727,9 R 114,0

before tests S-T 727,6 S 114,7 nom. 9b
T-R 725,4 T 113,9
R-S 917,7 R 143,4

before tests S-T 917,4 S 144.,8 max. 1
T-R 912,9 T 143,3
R-S 919,1 R 143,8 0,3

018 S-T 919,0 S 144,9 0,1 max. 1
T-R 915,4 T 143,7 0,3
R-S 919,2 R 143,8 0,3

019 S-T 919,0 S 144,9 0,1 max. 1
T-R 915,3 T 143,7 0,3
R-S 919,2 R 143,8 0,3

020 S-T 919,0 S 144,9 0,1 max. 1
T-R 915,5 T 143,7 0,3
R-S 729,2 R 114,3 0,3

022 S-T 728,7 S 114,8 0,1 nom. 9b
T-R 727,3 T 114,1 0,2
R-S 729,6 R 114,4 0,4

023 S-T 728,7 S 114,8 0,1 nom. 9b
T-R 727,3 T 114,1 0,2
R-S 729,4 R 114,4 0,4

024 S-T 728,4 S 114,7 0,0 nom. 9b
T-R 727,1 T 114,0 0,1
R-S 573,4 R 90,03 0,4

026 S-T 572,5 S 90,08 0,0 min. 17
T-R 572,3 T 89,73 0,1
R-S 573,6 R 90,05 0,4

027 S-T 572,5 S 90,11 0,1 min. 17
T-R 572,3 T 89,71 0,1
R-S 573,5 R 89,93 0,3

028 S-T 573,2 S 90,21 0,2 min. 17
T-R 572,3 T 89,84 0,3
R-S 729,7 R 114,4 0,4

after tests S-T 729,3 S 114,8 0,1 nom. 9b
T-R 727,9 T 114,2 0,3
R-S 919,6 R 144,0 0,4

after tests S-T 919,6 S 144,9 0,1 max. 1
T-R 916,6 T 144,0 0,5

e-version
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Certificate No.: 14 -134

Zkusebnictvi, a.s. Sheet : 12/26
Assessment according to IEC 60076-5:2006 cl. 4.2.7.4
Conditions Assessment
FULFILLED
1) observation during the tests The results of short-circuit tests and measurement and check
performed during test did not reveal any condition of faults.
FULFILLED
_ _ The routine tests have been successfully repeated.
2) repeating of routine tests (Test Certificate — No. RJ 14/137 A from 19. 08. 2014 and No.
RJ 14/168 A from 29.09. 2014 performed by ETD
TRANSFORMATORY a.s., Plzen, Czech Republic)
FULFILLED
3) inspection of active part of transformer 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 FULFILLED
discharge No traces of internal electrical discharge were found.
FULFILLED
5) checking of short-circuit reactance The change of the short-circuit reactance did not exceed the allowed
tolerance 2 %.

Meteorological conditions

Test Date Time Temperature | Relative humidity | Atmospheric pressure
No. (dd.mm.yy) (hh:mm) (°C) (%) (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

e-version



zl(ratovna Certificate No.: 14 -134
Zkusebnictvi, a.s. Sheet : 13/26

Test circuit parameters

File denomination trfallia
Test No. 005 - 028
TSV122-A
TSV122-B
Test circuit diagram T-;%/\EZZZACT
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 (Q) 0
Supply transformer — Type Sk, Jrs Js, I7
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 (MF)
Resistance in series (Q)

Neutral point of supply circuit indirectly earthed

R=200Q
Short-circuit point earthed
Load transformer — Type
Connection
Transf. ratio
Resistance of load resistors Q)
Inductance of load reactors (mH)
Capacity of load capacitors (uF)
Neutral point of load circuit
Power factor / impedance of supply circuit (-1%)
Power factor / impedance of load circuit (-1%)
Power factor of test circuit (-) <0,2

e-version
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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: trfallia.005 + 028

. . Digital measuring system
Measuring sensor / device type DMS
Measurand
. Transfer
Type Serial No. constant Input channel, Ser. No.
1IR Cage shunt 001/95 10kA/2V 100-10100-1
1S Cage shunt 002/95 10kA/2V 100-10100-2
uT Cage shunt 003/95 10kA/2V 100-10100-4
Rogowski coil FE 247
2IR1, 2IR2 Integrgfuve 1Z 001/06 300kA/10V 100-10100-14
amplifier
Rogowski coil FE 248
21S1, 21S2 Integrafuve 1Z 002/06 300kA/10V 100-10100-19
amplifier
Rogowski coil FE 249
2IT1, 2IT2 Integrgpve 17 003/06 300 kA/10V 100-10100-24
amplifier
1URT Resistance DR 001/78 | 125KV /150 V 100-10100-22
voltage divider
Ipl Measuring current 122419 1000 A/5 A 100-10100-25
transformer
Ip2 Measuring current 122516 1000 A/5 A 100-10100-27
transformer
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

e-version
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Short-circuit generator
Master breaker
Reactors and resistors
Make switch

1URT
TR;
R 01N oan!

1 |
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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
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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
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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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< Certificate No.: Page No.:
@&TI»| ETD TRANSFORMATORY a.s. RII137A  |reornge 8

Test Certificate
Transformer tests
Work No.: 0969196 | Type: ETR 36 P-0 | Manufacturer: ETD TRANSFORMATORY a.s.
[Puchase: | ETD TRANSFORMATORY a.s, | intemal order No: | 765-271-3060 |

Technical data
Winding: [Output [KVA]: Voltage [V]: Current [A]:

1 75000 220000 +8x1,25% 197

2 75000 24000 1804

3 25000 24000 601
Standard: IEC 76
Vector group: | YNyn0/d5 Type of cooling: | ONAN/ONAF,/ONAF, | Sort of loading: S1
No. of phases: |3 Rated frequency: | 50 Hz Insulation class: A
Contents:
TEChNICAL LA ... e et 1
EDCIOSULES ...t et e et e e e et eee e 1
TeStS EVAIUALION. ..ottt e e st s e e 1
Measurement of voltage ratio 0N @ll tAPS .............vvvecveeeiiiieeieeeee e eeeee e oo oo, 2
Checking of CONNECHON SYIMIBOL.........ouuruuiveriireiviiieeceecteee e e s es e 2
ApDLlied VORAEZE tESE (AV) ...coviiviiiireiereiciece ittt ee s s s 2
SWILChing IMPUISE tESt .........ccvuevuiiriririrenieiioie et eeseeeesss e ses e s s s s e e e eee 2
Measurement of Winding IESISTANCE..........co.cvueuuiverreiiiveeriiieeeeeeeee e e e, 3
Measurement of winding inSUlation FESISTANCE ...............cvveveeeeeeeeeeeeeeee oo 4
Measurement of loss factor tg & and capacitance C of the Winding..............ooovevrveerreereerreseoreoo 4
Measurement of loss factor tg & and capacitance C of the bBUShINES ............ovoovevververeeerereoosoees 4
Induced voltage test with partial discharge measurement IVPD .........o..oovevevvveeoeeooeeoeoeeoeeoooo 5
Test of tranSfOrMET Ol......c.c.viuiirriiiirieiiete et s e e s s 5
Test Of 01l HENINESS .......cuueiiieiiiinrieteee et e e oo e 5
Measurement of n0-10ad 10SS AN CUITENL ..........ovvievieireeeeeeeeeeeeee oo e, 5
Measurement of load loss and impedance voltage, total 10SS ............ovveeveverereeeereoeoeeoeooeooooeoeoeoeesso 6
Measurement of load loss and impedance voltage, total L0SS «.........oeveeveveevereeeeeeoeesoeoeoooeoeeoeoeoeo, 7
Tests on-load tap-changer (OLTIC) .........cvcurveuevieieieeeeeeereeeeeeee e eeeesee et 8
LiSt Of €QUIPINENE ...ttt eees s e s s s s s oo 8
Enclosures
Enclosure to Test Certificate No. RJ 14/137 A — Switching impulse test
Tests evaluation
The transformer complied to all tests, carried on according to IEC 76.

.y
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/
Date: Testing engineer: Head of laboratory: / 7
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{ Certificate No.: Page No.: 2
@_ TP | ETD TRANSFORMATORY a.s. |57 4137 A ot 8
Test Certificate
Transformer tests
workNo. 0969196 I Type: ETR 36 P-0 | Manufacturer: ETD TRANSFORMATORY a.s.
Measurement of voltage ratio on all taps
Checking of connection symbol
For voltage ratio: 220 +8x1,25% kV (1) 220 +8x1,25% kV (1)
24kV (2) 24 kV (3)
Connect. symbol corresponds: YNynO YNd5
No. of tap: winding [V]: For voltage ratio: Failing of ratio [%]: | For voltage ratio: Failing of ratio [%0]:
1 242000 10,083 -0,04 5,822 0,19
2 239250 9,969 -0,04 5,755 0,19
3 236500 9,854 -0,03 5,689 0,20
4 233750 9,740 -0,03 5,623 0,20
5 231000 9,625 -0,02 5,557 0,21
6 228250 9,510 -0,02 5,491 0,21
7 225500 9,396 -0,01 5,425 0,22
8 222750 9,281 -0,01 5,359 0,22
Oa 220000 9,167 0,00 5,292 0,23
9 220000 9,167 0,00 5,292 0,23
9c 220000 9,167 0,00 5,292 0,23
10 217250 9,052 0,01 5,226 0,24
11 214500 8,938 0,01 5,160 0,24
12 211750 8,823 0,02 5,094 0,25
13 209000 8,708 0,03 5,028 0,26
14 206250 8,594 0,03 4,962 0,26
15 203500 8,479 0,04 4,895 0,27
16 200750 8,365 0,05 4,829 0,28
17 198000 8,250 0,05 4,763 0,28
Applied voltage test (AV)
On the tested winding is applied the voltage Utest‘ [kV] s f=50Hz ,t=60s against the tank and other windings.
Tested winding; 220kV(1)| 24kV (2) | 24kV (3)
Testing voltage Utest. [kV] : 230 50 50
Switching impulse test
Tested procedure: 1 ref. impulse (50% Utest) , 3 full impulses (100% Utest)
Tested windings: 220 kV r zkr a‘[-‘,mm‘—ﬂ
Terminals: 10,1V, 1W M—_‘ JTORY
Testing voltage Utest [kV]: 850 ﬁﬁ—&;— ~
/

Date: Testing engineer: Head of laboratory:
-
% '
19.8.2014 Ing. Langer Ing. (;Zn)'l

TR0008/03/RJ
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@& T ETD TRANSFORMATORY a.s. RIT41A | neorage

Test Certificate
Transformer tests

workNo.: 0969196 | Type: ETR 36 P-0 l Manufacturer: ETD TRANSFORMATORY azs.

Measurement of winding resistance

Quoted value of winding resistance R [Q] at temperature 20 °C
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Noormp 5| TU-IN | 1V-IN [ 1W-IN [y, oeandive | 0N | 2V2N | 2W-2N
220""(1)1/ 0,858 0,860 0,858 [24kv(2)/-| 0,00750 | 0,00748 | 0,00753
2| 0,840 0,842 0,840
3] 0,823 0,824 0,823 [24kv3)/-| 3U-3V | 3u3w | 3vaw
4( 0,805 0,806 0,805 0,0380 0,0381 0,0379
s| 0,787 0,788 0,787
6 0,769 0,770 0,769
71 0,751 0,753 0,751
8| 0,733 0,735 0,733
9a| 0,715 0,715 0,713
9b| 0,714 0,715 0,713
9c| 0,751 0,751 0,751
10| 0,733 0,734 0,733
11| 0,715 0,716 0,715
12| 0,697 0,698 0,697
13| 0,679 0,680 0,679
14| 0,661 0,662 0,662
15| 0,644 0,644 0,644
16| 0,626 0,626 0,626
17| 0,607 0,607 0,606
m zkratovia——
HIGH POWER LABORATORY
REPORT No.
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@_TI D ETD TRANSFORMATORY a.s. RITA3TA oot 8
Test Certificate
Transformer tests
WorkNo.: 0969196 | Type: ETR 36 P-0 | Manufacturer: ETD TRANSFORMATORY a.s.
Measurement of winding insulation resistance
Measurement of loss factor tg & and capacitance C of the winding
Measured at winding temperature: 23°C Measured at winding temperature: 23 °C
Connection at measurement: Ups = 2500 Vpe Upes. = 10000 V/50 Hz
* remaining windings connected to transf. tank Rinsulating [MQ] Connection at measurement: C [nF] tg o [%]
15s 60s |(1)-(@2)+@3)+tank 11,24 0,25

220kV (1) / tank + * 3574 4640 |(H-@3)+tank 4,616 0,3
24kV (2 / tank + * 1426 2225 |mH-@ 6,629 0,21
24kV. (3 / tank + * 1141 2169 | @ -(1)+(3)+tank 27,99 0,22
H+@ / tank + * 1644 2638 | @) -(1)+tank 7,857 0,25
M+@3) / tank + * 977 1655 |@-6) 20,13 0,21
2)+@) / tank + * 2131 3357 | @) -(1)+ (@) +tank 36,95 0,24
H+@)+@3) / tank + * 2399 3588 |(3)~(2)+1tank 36,81 0,24
core (Uyes=1000 V) / tank + * 1569 2372 |G- 0,1368 0,55
frame (Uies=1000 Vpc) / tank + * 2298 3055 | (1) —tank 4,479 0,29

(2) - tank 1,228 0,44

(3) - tank 16,68 0,29

Measurement of loss factor tg & and capacitance C of the bushings

Measured at winding temperature: 23°C

Terminal / Serial No. 1U 1V 1w IN

Connection at measurement: Utest Cil[pF] | tg 8i[%] | Cil pF] | tg 8,[%] | C\[ pF] | tg 8,[%] | Ci[ pF] | tg §,[%]
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2kV 327 0,22 330 0,22 | 330,6 | 0,23 | 253,1 | 0,23

4kv 327 0,22 330 0,22 | 330,6 | 0,23 | 253,1 | 0,23

Terminal - Power factor tap | 6 kV 327 0,22 330 0,22 | 330,6 | 0,23 | 253,1 | 0,23

8kv 327 0,22 330 0,22 | 330,6 | 0,23 | 253,1 | 0,23

10kV 327 0,22 330 0,22 | 330,6 | 0,23 | 253,1 | 0,23

Connection at measurement: Utest Cy[ pF] | tg 3,[%] | Caol PF] | tg 8,[%] | Cal PF] | tg 82[%] | Cal PF] | tg 8,[%]

Power factor tap - tank 2kV 633 0,33 | 601,2 | 0,23 | 610,2 | 0,28 | 454,2 0,3

muzkratm_

IGH POWER LABORATORY
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@&T | ETD TRANSFORMATORY a.s, | ScrifieateMo: Lt ;

RI14/137 A |No.of pages: 8
Test Certificate |
Transformer tests
workNo.. 0969196 | Type: ETR 36 P-0 | Manufacturer; ETD TRANSFORMATORY a.s.

Induced voltage test with partial discharge measurement IVPD

Testing voltage Urgsr =396 kV was induced between terminals of winding 220 kV at £=125 Hz fortime t=48 sec.
(U, =220 kV, U, =245kV)

Background | Testing voltage course:
noise
| £ e
Three-phase test U I B = z
T ) = = 5 |2
= 00 - 1) - <
N Ak % hgx NS
— p— y— p— p— v

Testing voltage ,,phase — phase® S

Uresr. [kV] 264 3476 396 347.6 264 3

Vol h h :

oltage phase - earth at test 2

UN3KV] 152,4 | 200,7 | 228,6 200,7 152,4 g

o

Measured: | Test time  t [s] 60 | 300 | a8 |300]300 (300|300 300 |300]300]300(300)300]300]300] 60 E

v ‘[:‘(’:p]mm charge 14 110 | 100 | 150 | 150|250 ]300 200 200 | 170 | 160 | 145 | 145 | 145 | 150 | 1500 130 | 25

v ﬁ)pc"]a“"m charge 35 60 | 60 | 100 |10 100| 12| 13 [o130|150|150] 95 {100]100|100] 90 | 80 | 34

1w ‘;;‘(’:p]a’em charge 14 90 | 60 | 80 }1o0]t00f190|200] 200 |130] 130|140 150|150 120 150| s0 | 16

Test of transformer oil

Oil type: SHELL DIALA S3 ZX-I |tg8[%90°C): 0,19 |pvIGOmM/90 °CI: 140,3 & [-]: 2,14

Tr. tank: Water content in oil[ppm]: | 4 Up (kV/2,5mm]: | 78,2 s [kV/2,5mm]: 8,1 vi%: 10,36

Tap changer: | Water content in oil[ppm]: |9 Up kV2,5mm]: 70,5 |s[kV/2,5mm]: 9,8 V%l |13,9

Test of oil tightness

The test carried out for 48 hours + 24 hours duration from last tigtness repair.

tank / external space .... with overpressure 40 kPa

Measurement of no-load loss and current

Measured values: Guaranteed values:

Energized winding 24 kV tol.+30 % tol.+15 %
U[V] u [%] Ip [A] ig [%] APy [kW] ip [%0] APo [kW]
26397 110 6,7 0,37 50,6
25201 105 2,0 0,11 38,7
24007 100 1,1 0,06 32,6 0,2 34
22813 95 0,8 0,05 28,3
21599 90 0,7 0,04 24,8

mﬂzkra'lmf_

IGH POWER LABORATORY
REPORT No.
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@T | ETD TRANSFORMATORY a.s, |Sorifeuelo: Page Mo
RJ 14/137 A No. of pages: 8
Test Certificate
Transformer tests
WorkNo.. 0969196 | 1ype. ETR 36 P-0 | Manufacturer ETD TRANSFORMATORY a.s

Measurement of load loss and impedance voltage, total loss

Values for winding temperature 95 °C
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Measured values: Guaranteed values:
APy+APy [tol.£7,5% | tol.+15% | tol.+10%
Energized winding: Short-circ. winding: For output: Uk APy > AP Uy APy > AP
Tap No-: TapNo: | S[KVA] | [%] | [kW] | [kW] [ [%] | [kW] | [kW]

1) 1 ) - | 75000 |13,16] 227,9
2 13,09 | 2273
3 13,00 | 226,7
4 12,90 | 226,3
5 12,80 | 225,8
6 12,69 2254
7 12,59 2249
8 12,50 | 224,8
9a 12,43 | 224.5

9b 12,43 | 224,2 | 256.,8 12,5 230 264
9c 12,47 | 230,6
10 12,41 229,9
11 12,34 | 229,4
12 12,271 228,9
13 12,20 | 228,6
14 12,12 | 228,1
15 12,04 | 227,6
16 11,97 227,1
17 11,91 226,9

Calculated load loss ... 220 kV (1) /24 kV (2)/24kV (3) ... 75/50 /25 MVA
According to IEC 60076-8 article 7.7.1.

| | [ 2020 [ 2346 | - [ 210 | 244
mzkratm_
HIGH POWER LABORATORY
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RI14/137A  |Noofpeges. 8
Test Certificate
Transformer tests
workNo. 0969196 | Type: ETR 36 P-0 I Manufacturer: ETD TRANSFORMATORY a.s.
Measurement of load loss and impedance voltage, total loss
Values for winding temperature 95 °C
Measured values: Guaranteed values:
APy +APy
Energized winding: Short-circ. winding; For output: * Uy APy > AP * Uy APy > AP
Tap No.: TapNo: | S[kVA] | [%] | [kW] | [kW] | [%] | [kW] [ [kW]
(1) 1 3) - | 25000 |18,51] 43,73
2 18,43 | 43,64
3 18,33 | 43,56
4 18,23 | 43,46
5 18,12 | 43,41
6 18,02 | 43,33
7 17,92 | 43,30
8 17,83 | 43,27
9a 17,77 43,28
9b 17,77 43,07 | 7567 | 18| - .
9¢ 17,81 | 43,95
10 17,74 | 43,82
11 17,67 43,73
12 17,59 | 43,64
13 17,51 | 43,59
14 17,43 | 43,52
15 17,35 | 43,47
16 17,29 | 43,44
17 17,24 | 43,39
Q) ; 3) - | 25000 | 3,80 | 383 | 709 mli’fs% - -
* uk ... calculated for 75 MVA
m zkratevia—
HIGH POWER LABORATORY
REPORT No.
SIGNATURE
/
Date: Testing engineer: Head of laboratory:
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@& T[»| ETD TRANSFORMATORY a.s.

Certificate No.: Page No.: 8

RI14137A  INo.ofpagess 8
Test Certificate
Transformer tests
work No.. 0969196 l Type: ETR 36 P-0 | Manufacturer; ETD TRANSFORMATORY a.s.

Tests on-load tap-changer (OLTC)

a) 8 complete operating cycles with transformer not energized;

b) 1 complete operating cycle with transformer not energized, with 85 % of the rated auxiliary supply voltage;
¢) 1 complete operating cycle with the transformer energized at rated voltage and frequency at nop-load;
d) 10 tap-change operations with £2 steps on either side of the principal tapping with as far as possible the rated current of the transformer,

with one winding short — circuited.
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List of equipment
. . Date of Date next .
_—— LRI calibration; calibration: LS
Current measurement transformer =
TETTEX 4874 sp. A32370 04.02.2014 04.02.2015 RJ 14/012
Voltage measurement transformer
EPRO NVOS 50 2/12/3738-3740 04.02.2014 04.02.2015 RJ 14/003
Power analyzer NORMA 5000-PP64 WO15590BA 23.12.2013 23.12.2014 3892/13/A
Multimeter AGILENT 34970A MY44033442 25.01.2014 25.01.2015 158/14/A
Ratio and vector groupe NORMA 1788315 13.12.2013 13.12.2015 3895/13/A
Megaohmmeter C.A 6547 100927CAH 02.04.2013 02.04.2015 1153/13/A
Kilovoltmeter MU17+A2 884764 22.04.2014 22.04.2016 1647/14/A
Divider HIGHVOLT 250 kV - AC 884766, 884767 16.04.2014 16.04.2016 RJ 14/044
Calibrator PD TETTEX 3216WG 143595 04.11.2013 04.11.2014 RJ 13/247
. 12100015.60.1+2 12100015.60.1-2
Kilovoltmeter HAEFELY 2000 kV 12100015.65.1 13.08.2012 13.08.2017 12100015.65.1
Measuring device HAEFELY HiAS 743 176632 17.02.2014 17.02.2016 1076/14/A
Capacitor HAEFELY 695 nF 12100015.90.1 27.08.2012 27.08.2017 12100015.90.1
Bridge TETTEX 2816/5284u 145663 06.02.2014 06.02.2016 42/14/8
Dieltest of 0oil BAUR DTA 100 952922008 10.10.2013 10.10.2015 RI 13/232
Aquameter BAUR KFM 1000 S 959713011 21.04.2014 21.04.2016 RJ 14/066
Schering bridge TETTEX 2801 121510 16.06.2014 16.06.2017 2375/14/A
Teraohmmeter SEFELEC M1500 UFA 676 23.06.2014 23.06.2017 2384/14/A
B
HIGH POWER LABORATORY
REPORT No.
SIGNATURE
Date: Testing engineer: Head of laboratory:
P -~ T - IR Yas
% / Rizenf jakosti
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Enclosure to protocol No. RJ 14/137A

Switching impulse test

Pa_g_e No. 1/5

&« ET0»

ETD TRANSFORMATORY ass.

Work No.:
1U,TAP NO.1

€M1 (veitage) Didder 1 44 bV/

CH: 1

0969196

Temperature: 24 °C

AV Lovel BOY. Gampiing 3 750 Msis Range 100 0Ves Teoger

avel 10% (Miparer)

l

~

1

L

\_~

—_—

No.1

No.1

SIIEC 60076. =t
Upk -43.741 kV
T 171.905us
Td 280515us
Tz 1.801 ms

i

CH: 3

SIIEC 60076 Upk: -43.741kV T1:171.905 us Td: 290.515 us Tz: 1.891
1U,TAP NO.1

Pressure: 733

1U,TAP NO.1 CH: 2

£y

.59 mmHg

100GHZ (surem) Shurt 600 880 mOhm Level S0% Eampling 3 T4 Ms/a Mange 320 0Vee Trigger Slave

~ e

i — No.1
S| [EC 60076

Ipk max -284219 A
Ekrrin:‘lZ.%QA

—— o0

No. 1 SIIEC 60076 Ipk max: -284.219 A Ipk min: 1

1U,TAP NO.1 CH: 1

2969 A

H3 | fveitagel Daader 6.140 &V[Y Lovel 585 Gamphng:3.760 Me/e Hange:100.C Vee Trggerfiiave Tl tvehtage) Drader 1441 kVA! Lavel 1D0% Gameing: 1750 Mass Kange 1000 Ve Trigger Lavel 10w (Masier)
i
— ‘l S —e
S e — |
- Er™ Y W ~ -
jage—" .
= =l N g \ / No.3
SIEC 60076 == SIECES0076_______
= — Upk—:-471.538kV / Upk ;87,026 kV
Tz T— T1 : 173684 us
- : / Td 297407 us
/ Underflow. Adj. undershool - Tz 1A78ms

—

No. 1 SIIEC 60076 Upk:-471,538kV Tz:-- Underflow. Adj. undershoot

1U,TAP NO.1 CH: 2
T 2000CHZ (eurrern) Brusn 508 668 mOhm Laval 160%. Bamplieg 3 750 Msrs Nage 640D Vop T Elave
| ! T

——ame No 3 —
S| IEC 60076
bk max -567.813 A
Ipk min: 28438 A

— 4w

— wam0 —

— w000 —

No, 3

CH: 1

Sl IEC 60076 Ipk max: -567.813 A Ipk min: 28.438 A
1U,TAP NO.1

CHY: petage) Dinser 1 444 VAV Level 100% Bamehng:.760
I

Mera Hange166.0 Ve Trggertevel 10% (Mastori

|

AT

aaw

o

|
/

/

/

o
Sl IEC 60078
Upk :1-87.014 kV
T1 173790 us
Td 1295775 us
Tz :857515us

.\ Wy

10e

|

No. 5 SIIEC 60076 Upk: -87.014 kV T1:173.790 us Td: 295.775us Tz: 957.51

Date:

13/08/14

/

— anwk

No. 3 Sl IEC 60076 Upk: -87.026 kV T1:173.694 us Td: 297.407 us Tz: 1.178
1U,TAP NO.1 CH: 3
ENH3 (verage) Divder £ 140 RV/V Lavel 108% Gampitg 3 750 Ma/a Hange 2500 Vpe Trigger Glave
/ N2 e
) 4 Upk  :-845.635kV
/ T 1235645us
—i — Td— 273842 0us-
l / T2 (1181 ms
— sooed -

No. 3 Sl IEC 60076 Upk: -845.635 kV T1:235.645 us Td: 273.842 us Tz: 1.181

CH: 2

Levet 100%

1U,TAP NO.1

— 2088y | eurrem)

et

Hange:udo Ve t.T..vscm

R——— —No
Sl [EC 60076
Ipk max. 499.375 A
Ipk min: 26.563 A
4o
— iann

No, 5 Sl IEC 60076 Ipk max: -499.375 A Ipk min: 26.563 A

ETD TRANSFORMATORY a.s.
izen/ jakosti

&)

.
HIGH POWER LABORATORY
REPORT No,

SIGNATURE

Testing engineer:
Ing.J.Langer



Enclosure to protocol No. R] 14/137A SR

Switching impulse test ) Page No. 2/5 ETD TRANSFORMATORY as.
1U,TAP NO.1 CH: 3 1U,TAP NO.1 CH: 1

CH | (vaagal Oraderis. 140 KV[Y Lovel 1BI%. §3mphnig..750 Mais Hange-40G.6 Vae Trgger&iave GH1 | (vonage) Dhvder 1,444 MV/Y Lurvat 100% Gampimg: 750 Meis Hangs'100.0 Vep Trigger Level 10% (Master)
|

. TP (N— ~

e e e S S

I No.5 No.7
- SIIEC 60076 —— SIEC 680076
9 Upk :-842.809 kV Upk 1 -86.998 kV
T1 1 238.504 us T :173469us
Td——1 273407 us— ee ;I:d 296023 us

A T/

= =g .
— oo R
No.5 S| EC 60076 Upk; -842.809 kV T1:238.504 us Td: 273.407 us Tz: 960.7 No. 7 Sl IEC 60076 Upk: -86.998 kV T1: 173.469 us Td: 296.023 us Tz: 957.65
1U,TAP NO.1 CH: 2 1U,TAP NO.1 CH: 3
S 4000CHY ewrrens| Bhund 500 DOO mURm Lavel 100% Sampling 3 T50 Mels ange 4400 Vpp Trgger Sigwe UHE (veirage) Drader & 140 WWA/ Luvei 100% Sampling 3 750 Ma/s Hange 2500 Vpp Trigger Digve
e — L |
J /..\\ b, e
|
—=-3oa0 = No.7 l No.7
slEC 60076 — SIIEC 60076—————
Ik max -604.688 A E / pk  :-843.288kV
Iok min: 27.813 A T 1234994 us
= — 4o -Td 1275591 us—
\ / Tz 1960252us
— wean —-aone
s _; — e
— e -
No. 7 SIIEC 60076 Ipk max: -604.688 A Ipk min: 27.813 A No, 7 SIIEC 60076 Upk: -843.288 kV T1:234.994 us Td: 275.591 us Tz: 960.2
1V,TAP NO.1 CH: 1 1V,TAP NO.1 CH: 2
E|N' frwtnge| Ohddar t 442 VAL Lavet GE% Samping 3 T68 Mals Mange 100 0 Vpe Trigger Level 10% [Magier] T 100CHY (ewsrent) Shwew GO8 DOO mOhe Luvel BO% Campling 3 TZO Maig Mange 320 8 Vee ""‘I"HDV' o
= 1 = . "~ irw
I — 1
/—-—‘; 9 — 'i
R, e __ ShiEceoors SIEC 60076
Upk  :-5332BKV ipk max -263.126 A
/ T .299.736 us | Ipk min: 10469 A
S Ik 1 Td :407 435 us gy |
g ~ Tz - |
— aoai i
|
— ey SRS EEE—— ', Wy 4 e - i
No.9 S!IEC 60076 Upk: -53.328 kV T1:299.736 us Td: 407.435us Tz - No. 8 S| IEC 60076 Ipk max: -263.125 A Ipk min; 10.468 A
1V,TAP NO.1 CH: 3 1V, TAP NO.1 CH: 1
13 (vitage) Drmder 3052 AUV Lovel B0% Sympiong 3 750 Ns Fignge 4500 Vow Trmer Bipve L1 (omage) Ohader 1 404 WUV Levet (0% g 3 T80l Harngs $000 Viom Trager Levet 0% [biparers
. _ . — A
3 3 G | - ¥
i E— /
\ No. :
- /fsﬁsac 50076 — ShEC soo7s
Upk  :-504.104 KV Upk  :
= / T 283915us / T :
00 —-Td—_320913um Td

/ zlz" :‘_Ad].tndarshonl N k rz__
= /
i ) R

S———
|

|
§
s
N
|
=1
|

No. 9 S| IEC 80076 Upk: -504.104 kV T1:283.915us Td: 399.913us Tz~ U No. 11 S| IEC 60076 Upk: -89.840 kV T1: 300.543 us Td: 411.268 us Tz 1.456

Date: ETD TRANSFORMATORY a.s.  lesting engineer:

13/08/14 h""e"(‘,‘,];’“s“ Ing.J.Langer

mﬂzkram_ Z

IGH POWER LABORATORY




Enclosure to protocol No. R] 14/137A &ETD

. . .
Switching impulse test __ Page No. 3/5 B “ETD TRANSFORMATORY as.
1V,TAP NO.1 CH: 2 1V,TAP NO.1 CH: 3
—T‘ leurremt! 8/wm.500.000 mihm Level 100% Samping .70 Mas Hangs 4400 Ve TrggerBlave — MY veitage) Onadero.83d WY Level 18e Gamping:a T58 Meis Hange:500.0 Veo Trigger Blave
—-.a - =——No. |1 ! No. 11
Sl [EC 80076 — v ~SIEC 60071 =
Iok max 488.126 A B Upk  :-B51.966KkV
Ipk min: 18438 A } T1 1287313 us
— -t — S Td— :401519us—
\ / le S1.448ms
T S —wet At A Underfiow. Ad] understy
| | .
. | I
'l T B
— [ |
No. 11 SIIEC 60076 Ipk max: -498.125 A Ipk min: 18.438 A No. 11 SI IEC 60076 Upk: -851.866 kv T1:287.313 us Td: 401,519 us Tz 1.44
1V,TAP NO.1 CH: 1 1V,TAP NO.1 CH: 2
CHt {weitage| Dinder 1444 WWIV Level 100% Samphng 3758 Mals Hange 1000 Vpp Trgger Luvel 10% [Master| T d000LHZ jewrrem) Dhuw 500 DDO U Level 100% Sampling 3 750 Me’s Mange 4D B Vpp Tr Blgwe — —
ol AN | T
. I 3me
i I \ 1~ = ‘\f_
/ No, 13 — gwon = No. 13
E sIIEC 80076 SIIEC 60076
Upk :-89.78B kV Ipk max -455.000 A
I T 290936 us Ipk min: 18.750 A
Td ‘409850 us —asaa1— e
T le' h 1.236ms
\ Underflow. Ad]. undershoot .
— \ — mma———
_M
No. 13 SI IEC 60076 Upk: -89.788 kV T1:299.936 us Td: 409.859 us Tz: 1.236 No. 13 SIIEC 60076 Ipk max: -455.000 A ipk min: 18,750 A
1V,TAP NO.1 CH: 3 1V,TAP NO.1 CH: 1
CH3 (esitage| Divder 3832 WUIV Luvel 150% Sampling's 756 Ma/s Range 500 O Ve Trigger Glave S MESCH | [wweagel Divder § 447 KUY Level 100% Bampling 3 758 Ma's Range 1000 Ve Trigger Lavel 10% (Master]
S i\\_ . o A
I | I \
No 13 l No. 15
— e SI1EC 60076 SIEC 60076
- I Upk  :-851.500kV i B Upk_ :-80821 kV
T :28BA7Bus T $300.806 us
— apcn e T 1 309.602 us— Td 1409630 us
/ le 128 mms o I Tz : 1.2(_)9 ms
=i // Und, Ad), und k
s } 7 : \
= ,_.,|,_ 1T N7
No. 13 Sl |EC 60076 Upk: -851.500 kV T1:288.178 us Td: 399.602 us Tz: 1.22 No. 15 S! [EC 60076 Upk: -89.821 kV T1: 300.806 us Td: 409.630 us Tz: 1.209
1V,TAP NO.1 CH: 2 1V,TAP NO.1 CH: 3
T 400 B, (eurrert) Shurt 500 000 minm Level 100% Bwﬂﬁ\-:'{hl‘ll. Hangs 44D 0O Vep T Gigwe = LHI [vekpge) Drnder 3 D32 MWWV Lovel 100% Samplong 3 780 Ma’s Hgnge b0 0 Vpp Trigger Bigwe
S . A
i .,.,:Lf/ No. 15 \ I No. 15
SIIEC 50076 » SIIEC 60076
ok max 458438 A -l Upk :-855.034 kV
o i Ipk min: 18438 A I T1 1289281 us
amn — <omp Td + 398.900 us-
\ L/ Tz 11202ms
— g " A
— g0 0 A—— = Underflow. Adj. undershoot
0 0 7
No. 15 S| IEC 60076 Ipk max: -458.438 A Ipk min: 18.438 A No. 15 SIIEC 60076 Upk: -855.034 kV T1:289.281 us Td: 398.900 us Tz: 1.20
Date: Testing engineer:

ETD TRANSFORMATORY a.s.
13/08/14 Rizen jakost - Ing.J.Langer
@

mﬂzkramf_

IGH POWER LABORATORY
REPORT No.

SIGNATURE




Enclosure to protocol No. RJ 14/137A
Switching impulse test

Page No. 4/5

1W,TAP NO.1 CH: 1

1W,TAP NO.1 CH: 2

&ETDD

ETD TRANSFORMATORY ass.

T 40MCHI ! (varage) Dmnder:t 44y kVIY Leve) SO% G3mping s TH8 Male Fange:100.0 Vep Teggertevel 10% (Master; — TIN00 0Hy - (surrent) Ghont:GO0.000 MO Level:GO% Samplng 760 Mers feange340.0 Ve T Save
= [ — | - " im
\ e - “
No_ 17 100 . 17
T SIEC 80076 S EC 60076
_ Upk_ :-44.902KV_ ok max -251.563 A
= T 294136 us Ipk min: 7 965 A
Td 388407 us — aw
e Tz 3mams I
R — ;
—
o —_—— |
| _
|

No, 17 SIIEC 60076 Upk: -44.902 kV T1: 294,136 us Td: 398.407 us Tz: 3.033

1W,TAP NO.1 CH: 3

No. 17 SIIEC 60076 Ipk max: -251.563 A Ipk min:

1W,TAP NO.1 CH: 1

7.969 A

CHI (veitage] Deider 3032 WV Level 30% Bamphng 3 750 Ma/a Mpnge 3400 Vpp Trgger Digwe e 4DWLH (vehggel Dradar 1 44y WI’V Level 100% Bampling 3 750 Mgie Kange 1000 Vpp Tripger | evel 105s. (Mpater]
— 208 1
—gidee—— -\ L
- | K
- I .. tea e -
No. 17 No. 19
- SIIEC 60076 SIIEC 60076
A Upk  :436.657 kV - Upk__ :-88.242kV_
T1 242130 us T1 (208461 us
— — Td 391627 us— Td ‘402238 us
\ / Tz 2,008 ms Tz 11230 ms
_ e — /
N L )
i i - | ? / -
- .1._‘3_/
ooy B

No. 17 SIIEC 60076 Upk: -436.667 kV T1: 242,139 us Td: 391.627 us Tz: 3.00
1W,TAP NO.1 CH: 2

T 2006GMY (eurret) BRunt £50 600 mORas Lewel 180%, Gammiing) 750 Meis Range G408 Ve nT.v Blave

1~

No, 19 S!IEC 60076 Upk: -88.242 kV T1: 296.461
1W,TAP NO.1 CH: 3

g

us Td: 402,236 us Tz: 1.239

13 (veage] Diider § 633 MUIV Leval 105%, Eampling 3 760 Mela ange G480 Ves Trigger Eisve

— 4cen

N 1 ¥ B -

No. 19 I No 19

S| IEC 650076 . SI IEC 60076

Ipk max 435938 A 3 Upk :-858484 kV

Ipk min: 177.813 A T1 1244723 us
== — / Td—: ?Wﬂﬂ us—

T2 122 ms
— P |
N Underflow. Adj. undershoot

e

\
\
_V

No. 19 SIIEC 60076 Ipk max: -435.938 A Ipk min: 17.813 A
1W,TAP NO.1 CH: 1

T ABNLHIY (eitager Orader 3 442 WVIV Lavet 100% Dgmipling 3 750

A
| o\

Mers ange 1000 Vpp Trager Level 18% |Mpateri

No. 19 SIIEC 60076 Upk: -858.484 kV T1: 244,723 us Td: 397.689 us Tz: 1.22

1W,TAP NO.1

No. 21
SIIEC 60076

— _Upk____.-88.233kV
T1 296243 us
Td 401426us
Tz 1.138 ma

CH: 2
TS 40800CHY (eurrent) Shum 500 DDO mitihes Level 100% Bampleng 3 750 Mais Hange 4400 Vs T Bigw
T - 3
' [
SI [EC 60076
k ma -406.563 A
tpk min: 17.188 A

10

No. 21 SIIEC 60076 Upk: -88.233 kV T1:296.243 us Td: 401.426 us Tz: 1.138

Date:
13/08/14

No, 21

ETD TRANSFORMATORY a.s.

Rizeni jakosti
m Hi

2
SIGNATURE

zkratovia—

IGH POWER LABORATORY

/

S! IEC 60076 Ipk max: -406.563 A Ipk min:

17.188 A

Testing engineer:
Ing.J.Langer

Z/



Enclosure to protocol No. R] 14/137A

Switching impulse test

&ET0»

PageNo. 5/5 ) ETD TRANSFORMATORY as.

1W,TAP NO.1 CH: 3

Hi  (veitage) Dreder'a 831 KW/ Lavel|100% @ampbng:3.760 Mass Hangu:ed0.0 Voo Trgger Blave

1W,TAP NO.1 CH: 1

1
S1IEC 60076
Upk :-858.588 kV
T :245138us
Td———:385842 us—
Tz 1120 ms

No. 21 SIIEC 60076 Upk: -858.588 kV T1:245.138 us Td: 395.942 us Tz: 1.12

1W,TAP NO.1 CH: 2

— 4B0BUNHL (aurrens) Bhumm 300000 mimm Level 100% Sampling 3750 Mere Mange #400Vps rT. Bl ————

1 -

me
— e 1 - No.23
| Sl [EC 60076
| Ipk max 457.188 A
ipk min: 17.188 A
— s
P
o —
e

No. 23 SIEC 60076 Ipk max: -457.188 A Ipk min: 17.188 A

Date:
13/08/14

— ‘oT- (vehage| Divder1 443 kYA Lovet IDEY Gamelng: 1700 Me/s Kange 100.0 Vpe nwltw-l 19% (Maeteri
- A N
il I \ ] —
l No.
S1IEC 680076
= Upk___ :-87.176 kV_
T 205798 us
Td :402492us
o I Tz 1151 ms
)
No, 23 Sl IEC 60076 Upk: -87.176 kV T1: 295.798 us Td: 402.492 us Tz: 1.151
1W,TAP NO.1 CH: 3
243 (venage) Oreder 3032 WAV Luvel 100% Bamphng 3 750 Mels H4anae 5400 Ve Trigger Slgve
=Sy A -
o A
I No.‘i
_ . slECeoo7s
- l Upk 1-B47.954 kV
T1 1243964 us
- / T
=1 ms
it ‘\ Ve | _E
\ / Undearflow. Ad|. undershoot
L=

No, 23 SIIEC 60076 Upk: -847.954 kV T1:243.964 us Td: 396.503 us Tz 1,13

ETD TRANSFORMATORY a.s,  lesting engineer:

Rizenf jakosti Ing.J.Langer

4
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mﬂzkraﬂm?_

REPORT No,
SIGNATURE

IGH POWER LABORATORY
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i Certificate No.: Page No.:
@& T ETD TRANSFORMATORY a.s. RIT4168A ot O

Test Certificate
Transformer tests
workNo. 0969196 I Type: ETR 36 P-0 I Manufacturer: ETD TRANSFORMATORY a.s.
|Purchaser: | ETD TRANSFORMATORY a.s. | intermal order No.: | 765-271-3060
Technical data
Winding: |Output [kKVA]: Voltage [V]: Current [A]:
1 75000 220000 +8x1,25% 197
2 75000 24000 1804
3 25000 24000 601
Standard: IEC 76
Vector group: YNynO/dS Type of cooling: | ONAN/ONAF,/ONAF, | Sort of loading: S1
No. of phases: | 3 Rated frequency: | 50 Hz Insulation class: A
Contents:
TeChNICAl dAta ........cuciiiiiiiiiicc ettt st srene sttt st e eeene 1
EDNCLOSUIES ..ottt ettt ettt ere b e st e s eaesbesseseesesnssreasenesoneesensseneseesenees 1
TeStS EVALUALION. c..c.civiiiiiiiieier e et sh et r e s s et stereebesbesrearebe s enesaonsateseseeseneeee 1
Measurement of voltage ratio On all tAPS ......cccevviiriereeesciiesr ettt 2
Checking of connection SYMDBOL........ccoeeririiiienriiiie ittt eses e essos e et ssessseseaeseene 2
Applied VOILAZE TEST (AV) c.ueiuiiiiiriiiieentniecrrs sttt e v et se et es e st sne st ssesssestesnene 2
SWILCHING IMPULISE tEST ...cuviviuieriiiriirieintsioieeiiae ettt e st sre b e s ese st sresseseesaressososeatsssesnensnsenesenee 3
Measurement of Winding IeSISTANCE............cceevvverieriirere it erese et sie et eesesessteneeeseseseseene 4
Measurement of winding insulation rESIStANCE ...........cceverrrueeiceerereeeee et sseenene 5
Measurement of loss factor tg & and capacitance C of the winding.............cccoovevvvriveiveieirerereeiennen. 5
Measurement of loss factor tg 6 and capacitance C of the bushings ............ccceevevvevivvivvereireerereeennen 5
Induced voltage test with partial discharge measurement IVPD ...........ccoooeeiveiinrenenieeceie e 6
Test of transfOIMEr Oil......cccivuiiiiiiriiiiie et er e sts sttt ee e seeseens 6
Test Of 01l HIGRNESS ....cveueiiiiieiiiitiireece et st ss e es st et seeeessseassenes 6
Measurement of n0-10ad 10SS AN CUITENL ..........ccervevivieireeeirce et seeeseee 6
Measurement of load loss and impedance voltage, total 0SS ...........ccoovveieeerireeinrerisierereieeeeeeseseensees 7
Measurement of load loss and impedance voltage, total L0SS ..........ocvverrereeeereereeiiereerereriee e 8
Tests on-load tap-changer (OLTC) ......c.covvieieirreieriiceceriecreeeeee sttt s eese st sseesestesesteesseeeesssesnens 9
List Of €QUIPIIENT ......oouiiiiiiiiiiiiriririniei ettt sa sttt s et ebesssnsesesessesesetenssstosssssssassnne 9
Enclosures

Enclosure to Test Certificate No. IE(J 14/168 A — Lightning impulse test
Enclosure to Test Certificate No. RJ 14/168 A — Switching impulse test

Tests evaluation
The transformer complied to all tests, carried on according to IEC 76.

m zkratevia—
HIGH POWER LABORATORY

REPORT No.

SIGNATURE
Date: Testing engineer: Head of laboratory: /

v ETD TRANSFORMATORY a.s
} /z / Rizen( jakosti
V.2 ‘7 @

29.9.2014 Ing. Langer Ing. Cerny

TR0008/03/RJ



@& T ETD TRANSFORMATORY a.s, | Sorificsee: e o
RJ 14/168 A No. of pages:
Test Certificate
Transformer tests
workNo.. 0969196 I Type: ETR 36 P-0 | Manufacturer: ETD TRANSFORMATORY ass.

Measurement of voltage ratio on all taps

Checking of connection symbol

duplicated not otherwise communicated to a third party
without explicit consent of the above Company to that effect

All rights to this technical document belong exclusively
to the Company ETD TRANSFORMATORY as.

This technical document must not be copied,

For voltage ratio: 220 +8x1,25% kV (1) 220 £8x1,25% kV (1)
24 kV (2) 24KkV (3)
Connect. symbol corresponds: YNyn0 YNd5
No.oftap: |  Winding [V]: For voltage ratio: Failing of ratio [%0]:  |For voltage ratio: Failing of ratio [ %0]:
1 242000 10,083 -0,04 5,822 0,19
2 239250 9,969 -0,04 5,755 0,19
3 236500 9,854 -0,03 5,689 0,20
4 233750 9,740 -0,03 5,623 0,20
5 231000 9,625 -0,02 5,557 0,21
6 228250 9,510 -0,02 5,491 0,21
7 225500 9,396 -0,01 5,425 0,22
8 222750 9,281 -0,01 5,359 0,22
9a 220000 9,167 0,00 5,292 0,23
9 220000 9,167 0,00 5,292 0,23
9¢ 220000 9,167 0,00 5,292 0,23
10 217250 9,052 0,01 5,226 0,24
11 214500 8,938 0,01 5,160 0,24
12 211750 8,823 0,02 5,094 0,25
13 209000 8,708 0,03 5,028 0,26
14 206250 8,594 0,03 4,962 0,26
15 203500 8.479 0,04 4,895 0,27
16 200750 8,365 0,05 4,829 0,28
17 198000 8,250 0,05 4,763 0,28
Applied voltage test (AV)
On the tested winding is applied the voltage U[cst_ [kV] s f=50Hz ,t=60s against the tank and other windings.
Tested winding: 220kV(1) | 24kV (2) [ 24kV (3)
Testing voltage Ulest. [kV] 230 50 50
m zkratovaa—
HIGH POWER LABORATORY

REPORT No.
SIGNATURE

/

Date: Testing engineer:

B

Ing. Langer

29.9.2014

Head of laboratory:

Ing. Cerny

ETD TRANSFORMATORY a.s.
Rizeni jakosti
@
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@& T2 ETD TRANSFORMATORY a.s.

Certificate No.: Page No.: 3
RJ 14/168 A No. of pages: 9

Test Certificate

Transformer tests

workNo.. 0969196 IType: ETR 36 P-0

l Manufacturer: ETD TRANSFORMATORY as.

Lightning impulse test

On the test winding terminals apply 3 pulses of negative polarity 1,2 / 50 ps.

duplicated not otherwise communicated to a third party
without explicit consent of the above Company to that effect

All rights to this technical document belong exclusively
to the Company ETD TRANSFORMATORY a.s.

This technical document must not be copied,

Tested windings: 220 kV(1) 24 kV (2) 24kV (3)
Terminals: IU, lV, 1w 2U, 2V, 2W 3U, 3V, R\Y
Testing voltage Utest [kV]: 1050 125 125
Switching impulse test
Tested procedure: 1 ref. impulse (50% Utest) , 3 full impulses (100% Utest)
Tested windings: 220kV
Terminals: lU, 1V, 1Y
Testing voltage Ulesl [kV] 850
m zkratevna—
HiGH POWER LABORATORY
REPORT No.
SIGNATURE
Date: Testing engineer: Head of laboratory:
iy ETD TRANSFORMATORY a.s.
Zg Rizenf jakosti
b. y. y @
29.9.2014 Ing. Langer Ing. Cemny

TR0008/03/RJ




@ T ®| ETD TRANSFORMATORY as. |sr oo Fuee o
RJ 14/168 A No. of pages: 9
Test Certificate
Transformer tests
Work No.: 0969196 | Type: ETR 36 P-0 I Manufacturer: ETD TRANSFORMATORY as.

Measurement of winding resistance

Quoted value of winding resistance R [Q] at temperature 20 °C

Winding:

Winding:
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oot IU-IN | IV-IN | IW-IN [ e JU2N | 2V2N | 2W-2N
20KV o851 0,852 0.850 [24kv2)/-| 000744 | 000743 | 0,00747
2 0,833 0,834 0,833
3 0,815 0,816 0,815 24kV(3)/-| 3U-3V 3U-3W 3V-3W
4 0,797 0,799 0,797 0,0377 0,0378 0,0376
5 0,780 0,781 0,780
6 0,762 0,763 0,762
7 0,744 0,746 0,744
8 0,727 0,728 0,726
9a 0,708 0,709 0,706
9 0,708 0,709 0,706
9¢ 0,744 0,745 0,744
10 0,726 0,727 0,726
11 0,709 0,709 0,709
12 0,691 0,692 0,691
13 0,673 0,674 0,673
14 0,655 0,656 0,656
15 0,638 0,639 0,638
16 0,620 0,621 0,620
17 0,602 0,602 0,600
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Measurement of winding insulation resistance

Measurement of loss factor tg 8 and capacitance C of the winding
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Measured at winding temperature: 18 °C Measured at winding temperature: 18 °C
Connection at measurement: Ups, = 2500 Vpe Utesr. = 10000 V/50 Hz
* remaining windings connected to transf. tank Rinsulating MQ] Connection at measurement: C [nF] tg 0 [%]
15s 60s |(H-@+@)+tank 11,24 0,26
220kV (1) / tank + * 5410 6550 [ (1)-(3)+tank 4,602 0,31
24kV. () / tank + * 2296 3167 |H-@ 6,638 0,22
24V (3) / tank + * 1544 | 2892 |@-(1)+() +tank 28,08 0,22
M+@ /tank + * 1897 | 3640 [@-@)+tank 7,974 0,26
M+ / tank + * 1340 2259 |@-3 20,16 0,22
@+0) /tank + * 3442 5000 |3)-(1)+ () +tank 37,03 0,25
+@)+@) /tank + * 4180 5780 |@B)-(2)+tank 36,9 0,25
core (Ures=1000 Vpc) / tank + * 2144 3460 |[B®-) 0,136 0,53
frame (Uex=1000 Vpc) / tank + ¥ 3444 4450 | )-tank 4,465 0,3
(2) - tank 1,236 0,42
(3) - tank 16,73 0,28
Measurement of loss factor tg 6 and capacitance C of the bushings
Measured at winding temperature: 18 °C
Terminal / Serial No. 1U v 1w IN
Connection at measurement: | Utest | C[ pF] | tg §,{%] | Ci[ pF] | tg 8,[%] | Ci[ pF] | tg 8,[%] | C\[ pF] | tg 8,[%]
2kV 3264 | 0,20 | 3278 | 0,18 | 332,5 | 0,24 | 254,6 | 0,23
4kV 3264 | 0,20 | 327,8 | 0,18 | 332,5 ( 0,24 | 254,6 | 0,23
Terminal - Power factor tap | 6 kV 3264 | 0,20 | 327,8 | 0,18 | 332,5 | 0,24 | 254,6 | 0,23
8kV 3264 | 0,20 | 3278 | 0,18 | 3325 | 0,24 | 254,6 | 0,23
10kv | 3264 | 0,20 | 327,8 | 0,18 | 3325 | 0,24 | 254,6 | 0,23
Connection at measurement: Utest Co[ pF] | tg 85[%] | Cal PF] | tg 85[%] | Col PF] | tg 85[%] | Cal PF] | tg 8,[%]
Power factor tap - tank 2kv 636,0 | 0,34 | 6024 | 0,22 | 612,0 | 0,26 | 455,8 | 0,30
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Induced voltage test with partial discharge measurement IVPD

Testing voltage Urgst =396 kV was induced between terminals of winding 220 kV at f=125Hz fortime t= 48 sec.
(U =220 kV, U, =245kV)

Background | Testing voltage course:
noise
o o
Three-phase test |z |2 < Z
AEE : E |o
N | 2 2L Nl
= =1 = — =1

Testing voltage ,phase — phase* =)

Urgsr. [kV] 264 {3476 | 396 3476 264 %

=

Voltage phase - earth at test 2

U/‘/3[kV] 152,41 200,7 | 228,6 200,7 1524 é

an

Measured: | Test time  t [s] 60 | 300 | 48 |300]300 (3001300 300] 300 {300 300 {300]300300]300] 60 E

] ﬁ)’z:p]mmc}mgc 10 80 [ 115 120 {110 [ 110 110 | 120 { 110 [ 110 | 118 [ 110 110 {120 f 115 | 82 | 15

v ﬁ,‘(’:p]mm charge 7 20 | 3 656585 75|70 65|65 |65|60|60]6s]|6s| 60 |10

1w ﬁ]"c"]mm charge 8 45 | 75 60 | 60 | 55|60 |60 ]s0fso]sofso]sofss]|ss| a0 |10

Test of transformer oil

Oil type: SHELL DIALA S3 ZX-I

Tr. tank: Water content in oil[ppm]: | 4 Up [kV/2,5mm]: | 78,5 |[s [kV/2,5mm]: 7,1 V% 9,0

Tap changer: | Water content in oil[ppm]: | 11 Up (kV/2,5mm]: | 79,6 s [kV/2,5mm): 4,9 Vi%): 6,1

Test of oil tightness

The test carried out for 48 hours + 24 hours duration from last tigtness repair.

tank / external space ... with overpressure 40 kPa

Measurement of no-load loss and current

Measured values: Guaranteed values:

Energized winding 24 kV tol.+30 % tol.+15 %
U [V] u [%] Io [A] ig [%] APy [kW] i [%0] APy [kW]
26398 110 6,3 0,35 49,6
25204 105 2,1 0,12 38,2
23998 100 1,2 0,07 32,2 0,2 34
22806 95 0,9 0,05 28,1
21600 90 0,7 0,04 24,6
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Values for winding temperature 95 °C
Measured values: Guaranteed values:
APy +APy | tol.£7,5% [ tol.+15% | tol.+10%
Energized winding;: Short-circ. winding: For output: Uy APy > AP Uy APy > AP
Tap No.: TapNo.: | S [kKVA] | [%] (kW] (kW] [%] [kW] [kW]
1) 1 ) - | 75000 |13,17] 227.6
2 13,09 | 227,2
3 13,00 | 226,6
4 12,91 226,3
5 12,80 | 225,7
6 12,70 | 225,2
7 12,59 225.,4
8 12,50 | 224,9
9a 12,43 | 2244
9 12,43 224,0 | 256,2 12,5 230 264
9¢ 12,48 | 230,9
10 12,41 230,1
11 12,351 2294
12 12,27 229,0
13 12,20 | 229,1
14 12,12 228,3
15 12,04 | 227,9
16 11,971 227,1
17 11,92 226,3
Calculated load loss ... 220 kV (1) /24 kV (2)/24kV (3) ... 75/50 /25 MVA

According to IEC 60076-8 article 7.7.1.

||

| | 2012 | 2334 | -

| 210 | 244
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Measured values: Guaranteed values:
APy+AP,
Energized winding; Short-circ. winding; For output: *u APy > AP * Uy APy > AP
Tap No. TapNo: | S [KVA] | [%] | [kW] | [kW] | [%] [ [kW] | [kW]
(1) 1 3) - | 25000 [18,55] 4337
2 18,46 | 43,24
3 18,36 | 43,15
4 18,26 | 43,06
5 18,15| 42,98
6 18,05 42,92
7 17,94 | 42,87
8 17,86 | 42,86
9a 17,80 42,87
9b 17.80) 42,74 | 7494 | 18 | . .
9¢ 17,84 | 43,51
10 17,77 43,40
11 17,70 43,27
12 17,62 | 43,19
13 17,54 | 43,12
14 17,46 | 43,06
15 17,38 | 43,00
16 17,31] 42,95
17 17,27 42,97
) - 3) - | 25000 |3,78 | 382 | 70.4 toli’fs% - -
*uk ... calculated for 75 MVA
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Tests on-load tap-changer (OLTC)

a) 8 complete operating cycles with transformer not energized,;
b} 1 complete operating cycle with transformer not energized, with 85 % of the rated auxiliary supply voltage;

¢) 1 complete operating cycle with the transformer energized at rated voltage and frequency at nop-load;

d) 10 tap-change operations with 2 steps on cither side of the principal tapping with as far as possible the rated current of the transformer,

with one winding short — circuited.

List of equipment
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Meters: Fab. No.: cDaill;;rzfion: cl:)a?:;r[:ixotn: Pasport No.:
%}’;’g)’(“j;%‘;’zgem LT s A32370 04.02.2014 04.02.2015 RI 14/012
ggg%g;“\}%a;“;gmem bEARLILS 2/12/3738-3740 | 04.02.2014 04.02.2015 RJ 14/003
Power analyzer NORMA 5000-PP64 WOI15590BA 23.12.2013 23.12.2014 3892/13/A
Multimeter AGILENT 34970A MY44033442 25012014  |25.01.2015 158/14/A
Ratio and vector groupe NORMA 1788315 13.12.2013 13.12.2015 3895/13/A
Megaohmmeter C.A 6547 100927CAH 02.04.2013 02.04.2015 1153/13/A
Kilovoltmeter MUI7+A2 884764 22042014  |22.042016 1647/14/A
Divider HIGHVOLT 250 kV - AC 884766, 884767 | 16.04.2014 16.04.2016 RJ 14/044
Calibrator PD TETTEX 3216WG 143595 04.11.2013 04.11.2014 RJ 13247
Kilovoltmeter HAEFELY 2000 kV g:ggggzgg:rz 13.08.2012 13.08.2017 }%iggg}ggg}z
Measuring device HAEFELY HiAS 743 176632 17.02.2014 17.02.2016 1076/14/A
Capacitor HAEFELY 695 nF 12100015.90.1  |27.082012  |27.082017 12100015.90.1
Bridge TETTEX 2816/5284u 145663 06022014  |06.022016 | 42/14/
Dieltest of 0il BAUR DTA 100 952922008 10.10.2013 10.10.2015 RJ 13232
Aquameter BAUR KFM 1000 S 959713011 21042014  |21.04.2016 RJ 14/066
Schering bridge TETTEX 2801 121510 16.06.2014 16.06.2017 2375/14/A
Teraohmmeter SEFELEC M1500 UFA 676 23.062014  |23.06.2017 2384/14/A
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Enclosure to protocol No. RJ 14/168A
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Lighting impulse test Page No. 1/ 11 ETD TRANSFORMATORY 5.
Work No.: 0969196 Temperature: 20,5 Pressure:  733mmHg
1U_TAP.9B CH: 1 1U_TAP.9B CH: 2
17 Srtage) Dmaoer 443 4V {ovad 3950 Waerpang 155 0 ears Mimgs £ 8 Voo Tripger Levst 10, {Mpsters i terae [E—— [
N I I 5 I i ood
No. 3:5_ I G+ —No.35 e
el | L full
o | raer L B
e 1 K us itz
— ' i i = LAVA PN
o — R A e e ———
BN R\Y : I [ =
W = )
e .
ey N I S——— = -
P ~ I
= 2 =
No. 35 LI full Upk:-398.482 kV T1:1.356 us T2: - No. 35 LI full Ipk max: -97.266 A Ipk min: 8.906 A
1U_TAP.9B CH: 1 1U_TAP.9B CH: 2
I S Do LA ot S0 Ayt 1 00044 i 50 e T e b L )t St i L e g 9 0040 S 480 T i
_ ! No. 36. 1 s = No. 36 ==
| Ll Rl Lt
- Upie——.400.297 kV . Ipk max -83.884 A
= T1 1206 us =y W Ipk min. 7266 A————
e T2 49016 us — v‘-ﬂv\
- -~ == "A"WW e
i e — o
= o e
- ] i -
B VY ! . -~ -
| N ==
B i _—
No. 36 LI full Upk: -400.297 kV T1:1.206 us T2: 49.016 us No. 36 LI full Ipk max: -93.984 A Ipk min: 7.266 A
1U_TAP.9B CH: 1 1U_TAP.9B CH: 2
M1 foatage Linater s 40 WU Lt 81 gm0 500 810 v oange 4408 veo TrgamrLemet 10 ......].., 4 .|.<. cummomt; Uoum 600 b0 o L owmt 1% ...M.T.....u../. Harae 108 0vpe Trgervizm
S 55 i B .. =
—-—-‘M e No.-37 T
// U tull | U il
Usk  :-627.022kV Ipk max -125.391 A
—ly T1 1187 us—— Ipk min: 8.863 A
/ T2 - 4D.051 us —_— .
—7/’ VWL — e e ——
i I o
— sy A g 7 l

No. 37 L! full Upk:-527.022 kV T1: 1.197 us T2: 49.051 us

1U_TAP.9B CH: 1

MY aiagel Liieder 1 444 WUTY Loved 1015 Wampleg 120 000 3026 Rprge 1 24 mn Trgges Lovel 10°. (Maater

No. 37 LIfull Ipk max: -125.381 A Ipk min: 9.863 A
1U_TAP.9B CH: 2

(SH (ourtent] B £00 DI0 mUNes L wved 1013 Hamiong 170 00 My’ Mange 4598 Ve Trigger Wave ‘

— |
. | |
[T 5 — i .
il A 1 - R
| Eo.aa____ |N|°'?a
i Al
Upl 1.052 MV bk"?‘*s‘- 02 A
S / ——:; :;;;mm— Ipk min: 13477 A
— ikt —
e ! :
ﬁ/ | [ = ~ oot
I L i
/ | S—.
- — —
= J/, ! . — A
— —— i a ~

No. 38 LIfull Upk: -1.052 MV T1: 1,117 us T2:49.231us

Date:
22/09/14

No, 38 LI full Ipk max: -254.102 A Ipk min: 13.477 A
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Enclosure to protocol No. R] 14/168A

Lighting impulse test

1U_TAP.9B

CH: 1

M1 (vtage: DMger 1 444 MV1F Lovel 151% Bomping' 16000 Mars Kange 1 41 kvan Trggerievel 1675 (Masfer]

— rma
e a0
un I
Upk -1.052 MV
— * T1 1107 us——
T2 49302 ua

v

No. 39 LI full

1U_TAP.9B

Upk: -1.052 MV T1:1.107 us T2:49.302 us

CH: 1

Tv (veage ! Divnder 1444 WIS Luvad 1019 Gaompimg 150000 Mals Marge 1 46 bVne Trgger Lavel 19% [Madiori

— rmae— - -
e
. 40.
[Ng.T]
Upk : -1.052 MV
— T1I——:1.115us
T2 48327 us

—_——

No. 40 LI full Upk: -1.052 MV T1: 1.115us T2:49.327 us

1V_TAB.1 CH: 1
 SBICH1 (ege) D 1443 WV Lot €05 Bamping. 130000 Hars Range 6405 Vi Trze el 10% [R50t
— mam Il
= - | ;
= -
——‘-'_i-'—_'.

1-626.142 kV
1201 ua—
:51.034 us

No. 41 L full
1V_TAB.1

Ty

Upk: -526.142 kV T1:1.201 us T2:51.034 us

CH: 1

€HY (vaitage) Divaber 1443 4WH | gvad 101 Gpmphep 130000 Ma’s Range 4 20 MVam Trgger Lovet 10% (Mpater,

T
|
+
T 01

— pemaf

— 4l

No. 42 LI full

Date:

Upk: -1.052 MV T1:1.208 us T2:51.214 us

&ETDD

Page No. 2/ 11 “ETD TRANSFORMATORY a .
1U_TAP.9B CH: 2
i s e s s e
o
o =
No. 39
3 LitdL
Ipk max -252.734 A
Ipk min: 12500 A
[ — s S

No, 39 LI full Ipk max: -252.734 A Ipk min: 12.500 A

1U_TAP.9B CH: 2

LM (curtent) Grumt 300 000 mibho Laves 101% Damiioeg 120000 Ma'a Hange 4000 Ve Trigger Dizve

No. 40
L4t

Ipk max -258.180 A
tpk min: 11.523 A

[——
No. 40 Lifull Ipk max: -259.180 A Ipk min: 11,523 A
1V_TAB.1 CH: 2
S tevrer) Bom Lowet 7%, Gamed Mange 2005 Vee Trisess Sl
— waa——— }
Q" i RLTTS 00w

No.41
LI full

Ipk max -138.281 A
Ipk min: 57.422 A

VM‘V\I-WF-—*‘

No. 41 LI full Ipk max: -138.281 A Ipk min: 57.422 A

1V_TAB.1 CH: 2

CHI {purvent) Ghunt 500000 mORm Level 101% Bumpimg 120000 Mota Apnge 4000 vpe Trgger Olive

0

No. 42
L full

Ipk max -266.727 A
Ipk mir: 118.164 A

No. 42 LI full Ipk max: -269.727 A Ipk min: 118,164 A

ETD TRANSFORMATORY a.s.
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Enclosure to protocol No. R] 14/168A &ETD»
Lighting impulse test Page No. 3/ 11 “ETD TRANSFORMATORY 25,

1V_TAB.1 CH: 1 1V_TAB.1 CH: 2
LY otage] Dhont 404 N Lt 19158 B3 140800 1878 Konrgers o vop Trggeroea 1% hasatr| LA 5rment] 00 008 e v 191% S 12058 it Kenpe 458 5 vpe Trgger Eirve
— - 200w — 1e0a
o 7. =

I No. 43" ] No. 43 |
U it = Ul
| Upk : +1.052 MV Ink max -273.242 A

——ame ~=T1 S 1.210us—— Ipk min. 118359 A
/ T2 ‘St.1e6us <ol = .
— L 1 — ,
S / | _— e —
— — — s —_
— a2 L - .s00 .
No. 43 LI full Upk: -1.052 MV T1:1.210 us T2: 51.166 us No. 43 LI full Ipk max: -273.242 A Ipk min: 118.358 A
1V_TAB.1 CH: 1 1V_TAB.1 CH: 2
MY (wiage) Drader 1 444 WV Lovel 1815 Damehng 1411000 Ma/a Mange | 4 Vas Trager Level (0% (Aipater] M2 (curtont) Gt 50D 000 mihm Lovel 101% Damping 120 000 Ma's Mange 4581 Vaa Trgger Gave
- R L
o I 100 2000

| o No. 447 No.44
Ly ] — UL
| Upk  :-1.052MV Ipk max -275.877 A

- et ——Tt——1120us— A Ipk min: 119.531 A
T2 {51.9780s — AA_A. P
LIS L A}
—va——— . " =

— 2w L —_— — 500 A e —
No. 44 LI full Upk: ~1.052 MV T1:1.120us T2:51.179 us No. 44 LIfull Ipk max: -275.977 A Ipk min: 119.531 A
1W_TAP.17 CH: 1 1W_TAP.17 CH: 2
S ICHT (vwtage] Bhader 1402 VIV Loved 60% Gamping. 120000 Me/s Ranpe 4400 Vi Tripgor.Lowd 10% (Minatet) [P Lot ......._]_ Rangs 200.0 Ve
-1z - — 100 A T
— . '.-‘._ _;f——_ —— ba
! No. 45 A - No. 45
l e :-527.251 kv S e 252.148 A
= e - T 123t Ik rrin. 58604 A
/ | T2 46784um w A =

B P S — S

— a——— t & — e
No. 45 Lifull Upk: -527.251 kV T1: 1.231 us T2: 46.784 us No. 45 LI full Ipk max: -252,148 A Ipk min: 58,594 A
1W_TAP.17 CH: 1 1W_TAP.17 CH: 2
41 [vaiage! Bnmder | 443 WIS Laved 1IN Dampimg 170000 Ma/s ®pnge 1 78 wVpe Tropper Lo (5% (hemarer] M3 (survemt] Ghunt 505,000 mOhm Lowss 101% Qgmping 130000 Wa's Range 4520 Vpe Trgper Bigve
————
— s + =

- — -
i _-,___,_.—-A—"—-"" 8- E 1)
S No 48 No. 48
| Ll Uil
Upk -1.053 MV Ipk mac -506.055 A

v T1 :1.143us — Ipk min: 108.788 A
T2 :46872us — - 1
— “a0nig— - —
| AR _'v-u\_/\f--—"-"“"""‘"d

/ |
— 1 = —
No. 46 Lifull Upk: -1.053 MV T1: 1.143 us T2:46.872us No. 46 LI full Ipk max -506.055 A Ipk min: 108,789 A
Date: ETD TRANSFORMATORY a.s. Testing engineer:

Rizenf jakostl A
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Enclosure to protocol No. RJ 14/168A
Lighting impulse test

Page No. 4/ 11

&ET0»
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1W_TAP.17

CH: 1

LM [vliape) Dhaser'1 444 KV Luvel 1915 HEmBANG 140 000 Mars fange't & kVPR Trgoertavel 5% (Mesier)

o ——
No. 47.
L — Ul
Upk -1.053 MV
— gsaag—— P - - T1 1.158 us—
T2 46837 us

/

i

|

S
B /

No. 47 LI full Upk: -1.053 MV T1: 1.159 us T2:46.837 us

1W_TAP.17

CH: 1

L1 fvaiage] Mimsar 1 444 LUMY Lovel T101% Bymphng 140 000 1447 Hange 24 hVan Trggartovel 10% (Maafer

47

— s

No. 48 Ll full Upk: ~1.053 MV T1:1.145us T2:46.867 us

2U

CH: 1

CHI (vaitagel Divider 14440047 Lovel 5T Gamping. 130,000 et Mange 0.0 Vi Trigger.Lewal 10% [Maater|

i
1]
T

- (121

—

No. 1+‘
U fuil

Upk—+1-17.363 kV

i; :565018115
H-'='+ 024 %——

T

i
B
ol
B\
.

1

|
No.

2U

-

EMY Trmitage| Brder 144 400 VAV Lawwl 87 Damaling +30 000 My’ W,

CH: 1

Lifull Upk:-17.363 kV T1:865.016 ns T2: — Beta' 0.24 %

2000 L 1% Py

|
|

No, 2 LIfull Upk:-17.083kV T1:1.139 us T2:43,394 us Beta': 0.72 %

Date:
22/09/14

ETD TRANSFORMATORY a.s.

1W_TAP.17 CH: 2
[Revpp— Lowi 101% Samps Cekpe 400 3 Vom Trager tiave
- s
No.47
Lt Akl
Ipk max -506.055 A
pk min: 115234 A
haml N =
Fese)
No. 47 LI full Ipk max: -506.055 A Ipk min: 115.234 A
1W_TAP.17 CH: 2
T. et ort] Dot 500 086 e Lt 101% Gamepiovg 190500 Mhale Savge 4113 Voe Trigger Gigve
No.4a -
Ul
Ipk max -505.859 A
Ipk min: 109.570 A
No. 48 Lifull Ipk max: -505.859 A Ipk min: 109.570 A
2u CH: 2
— 10N iewvent] Ehunt.100.000 mOhm Lewsl 87% Sampling: 130 000 Ma/s Mange 3200 Ve Trigger Clave ——
00 e
~— ave o —
. - o
T e
L L —
i — 0
S — =
T N B
— — ] =,
-
———
—_— I'
|
No. 1 LIfull Ipkmax: -1.191 kA Ipk min: 510,938 A
2U CH: 2
e 10(ENT (ewrent] Brunt 185 G55 mOMm Level 87% Baepieg 130 550 Alais Wange 3700 Ve Trpeer Digvs —
e —
2 sees i e
No
full
i S
——apa g A Ipk rmin: 510 i
—anee -
e N //
. S )
-‘\M-_

No. 2 LI full Ipk max: -1.180 kA Ipk min: 510.938 A

Rizenf jakosti

@

2y,

REPORT No.
SIGNATURE

zkratevia—

IGH POWER LABORATORY

/

Testing engineer:

ing. Sluncikova J}LWVW



Enclosure to protocol No. R] 14/168A R )

Lighting impulse test B PageNo. 5711  JmrrncromwaToRYes
2U CH: 1 2u CH: 2

LY flege| Dieeer 144 4HEVNF § ovet §1% Dompsing 140000 e Mange 5000 VEs TrggerLev 18 (Mssier hLHI (eurent) Crum Loved 51% Dampong eangs 1 4G WVoR Trgger Tigw ————f—————

A

No. 3 LI full Upk:-62.957 kV T1:1.142 us T2:41.931 us Beta" 1.04 % No. 3 LI full Ipk max: -4.162 kA Ipk min: 1.846 kA
2U CH: 1 2U CH: 2
11 e B 144403V L 1625 Sy 100N et 40y Trmer ot 1% it w4 (Eusrent) Ghum 100800 mOhe Level 103% Ogmpiing 150000 Ma'a Mange * U6 Voe Troges Dgwe L

|
BTy o ==
B l //_ No. 4 - T No.4//’._

/ U full (Y]
= Upk___:-125.583KkV Ipk max -8.Z38kA

T i1.128us = Ipk min: 3.680KA—
i T2 ‘41835 us \ /
Beta' 1.01% — \ /
= qc\.—/—— — - S - L
| \ /
|
= ,,W | B - S——
|
g T —A

No. 4 LIfull Upk:-125.563kV T1:1.128 us T2:41.935us Beta" 1.01 % No.4 Lifull Ipk max: -8.236 kA Ipk min: 3.680 kA
2U CH: 1 2U CH: 2
clm Fesitagel Diider 164 400 VAV Lovel 101% Eompling: 130.000 s/t Mange. 150 kVae TriggerLovel 10% (Migter} = ._Tu IEurtent) Bhunt:100.000 mObm Lewet. 163% Eampling 130.000 Mals Range 198 Vo TogpeeBinwe &
st l / — |

P i

/
|

_ad //
/ L full N T‘l.& tul
2 Sl _Upk___:-125480kV | Iok max_-8.222kA
T 1115108 — Ipk min:3684kA
= T2 41817us__ \ /
/ Bala® 1.02% — - \ /
: / - ===l .

—1—i

z

o

o

|

F4

7]

g,

— vzom —
T =

No.5 Lifull Upk:-125.480 kV T1:1.151 us T2:41.817 us Beta" 1.02% No, 5 LIfull Ipk max: -8.222 kA Ipk min: 3.694 kA

2U CH: 1 2U CH: 2

CHY irtage] Divader 14 430 ¥ Loved 103% Gampeey 1700001447y Mange 180 EVpe Trioger Loved 10% (aier) o gaHT el Gt 100000 mONm Lavel 103% Bawsiing 10000 Wa's Rampe | BSLVRY Trpper Glaee 1
— | —
il V4l b - . //,:/
L

—_— No. 8 : ey - No. 8 -—
] U fudl full
o ——a - . S e e —Upk__.:-125.510kV Ipk max -8.217 kA
T1 1124 us by . EE Ipk min: 3.698KA™
e - T2 141783 us |
Bata’ 10.88 %
— . AN / 1L
S e N I ==

No. 6 LIfull Upk:-125.510kV T1:1.124 us T2:41.783 us Beta" 0.98 % No. 6 LI full Ipk max: -8.217 kA Ipk min: 3.699 kA

Date: ETD TRANSFORMATORY a.s. Testing engineer:

22/09/14 HEsiis ing. Stuncikova f},)/

mﬂzkrﬂm_

IGH POWER LABORATORY




Enclosure to protocol No. R] 14/168A IR |
Lighting impulse test _ Page No. 6/ 11 “ETD TRANSFORMATORY 25.
2v

CH: 1 2V CH: 2
1) B L 4 a1 S 8 sS4 g e 4 e 4L Cirant] Gt 100 6 e Lt £15%. G 18,60 P g S oo e
] I/

— o - Ly — e .
| No.7 No.7 e
il il
. / Upk___:-82768kV_ — ‘/:::k max 4.137kA—

T {1124 us AN " ipkmin 1864kA
- | // T Ee%;?}%}l“— - < // —
: = =t \ 1

::::J;_// — — =

No, 7 LIfull Upk:-62.768 KV T1t: 1.124 us T2: 41.741 us Beta” 1.06 % No. 7 Lifull Ipk max: -4.137 kA Ipk min; 1.864 kA
2V CH: 1 2V CH: 2
|,'>u Ivatage) Dhmder 144400 VNV Lovel 104% n.m—T 140 000 Mials Kgnge 1 4D NIiba Troger b ovel 10% nuTm = i HUTemE Dru 100 000 mORm Lavat 103% Daeing 120000 Mia's Mange 1 3 ipe Trgeer e —

| — - A
S //‘f/ = - —

/ T1 11.150us == /lpk min373zkA——
== = Lo N IAN P o
. — | - — o \ // —
= — i ) \

e =

— 3 ..I

No. 8 LI full Upk:-125.571kV T1:1.150 us T2:41.717 us Beta" 1.22 % No. 8 Lifull Ipk max: -8.193 kA Ipk min: 3,732 kA
2V CH: 1 Ay CH: 2
1 (i) Bhate 4040 VY Load 15 Eamiy . s o r— £ 513 [Eument) Bt 1040 mObon Lol 100% Somperg 120555 Mara Range: | 96 kVhe Trgger Siwe |
. ! e Y B
— u.-l— / W L —
B - ] I~ A 1
oo oo — "o w = n{ nl-u
/ I BTV a— 'I.L i e
- ! Upk—__:-125558kV Ik max_-8.203 kA
/ | Tt (1.121ua — s “lpk min: 3.72BkA
—_ T2 41740um__ \ /
/ | Bala®  1.17% = \ /
— —
/ | Y \\ e [
= T
I _,"W i Y e i e
No. 8 LIfull Upk:-125.559 kV T1:1.121 us T2:41.740 us Bela" 1.17 % No. 9 Lifull Ipk max: -8.203 kA Ipk min: 3.728 kA
2V CH: 1 2v CH: 2
:I». [vage] Divider 144 40 WA Lavel (1% Bamwiy 120,000 Me/s Mange + 80 LVpR Tragert svml 10% (Mapier) = .T: 18umert| Bt 100 000 mOKs Levet 103% Bampiing 130000 Ma's Hpnge 1 B8 4View Trgger Clgve
= | / - | —
| //[ \ — : - -
/ | —_No. 10. — | —No. ﬁ{_
7 [ Lt e
— ———  Upk___:-125525kV Ik max -B217kA
/ T1 :1.133us - Ipk min: 3.732 kA
. / Bt S \ /ZJ J
] . _ 060 — - | -
D 7 | I e \ /
B il ! - V’
R i — — ————— —_—
— —raa— e
= ---T - 1 g S
No. 10 LI full Upk:-125.525kV T1: 1,133 us T2: 41.750 us Beta': 0.99 % No. 10 LI full Ipk max -8.217 kA Ipk min: 3.732 kA
Date: Testing engineer:
ETD TRANSFORMATORY a.s. § €ng

22/09/14 Rizen! jakosti ing. Sluncikova j,w\,v-]
@

m zkratovia—
HIGH POWER LABORATORY
REPORT No.
SIGNATURE

/



Enclosure to protocol No. R] 14/168A &ETD»
Lighting impulse test Page No. 7/11 ETDTRANSORNKTORY 23

2w CH: 1 2w CH: 2
81 batags et RN Gl mpamg o5 5 Hiope'500 05 Tt voret 10 i S S I =
o — L/ _
- AN B -3 . i I

-
—No. 11 —No. 1t L
[SEE) full

o . ok max 4144 kA —

— e — = T2 i — AN o~ ekmin 1876kA -
/ Bel  12% — N 7

— = : - ~_ -

| | —

No. 11 LI full Upk:-62.953kV T1:1.100 us T2:41.511 us Beta" 1.22 % No. 11 LI full pk max: -4.144 kA Ipk min: 1.876 kA
2w CH: 1 2W CH: 2
LY (rwitage! Drader 144 400 VIV Lovel 104% ﬂa-ﬂ»? 190 000 Mo’y Hpnge 1 50 MVea TnggerLevel 10% (Migier) ——  quEHd MUTent Chunt 100000 MUk Lovel 105% Damalng 120 60D Ma's Marge Wi uVes Trgger Diges 4

|
— o — .
| —_— —
— an— :/ /"
— 7/ - T /_/m-.
No. 12 No. 12 -
Lag L fat
) / J — Upk___:-125.583kV 1\_ ok max 8.250KkA
/ | :1 (1.110us — Ipk min. 3.775 kA
— e { —T2____41640us__ \ /

' ~—— AN pd
- - o ~N__ 1

. d
B ‘,..W . —nd

— |

| I — Nt —

No. 12 LI full Upk: -125.583 kV T1:1.110 us T2: 41.640 us Beta"; 1.08 % No. 12 LIfull Ipk max: -8.250 kA Ipk min: 3,775 kA
2w CH: 1 2w CH: 2
:Im Ivaitagie] O lvidar 144,400 VIV Luvet 103% :.---Tuamnunn Range 180 wVee Trgger.Level 10% wT-.-u ——  @aEM3 (TuTent] Chumd 100.000 mORm Level. 113N Gampiig 120000 Ma’s Ninge.1.08 kVpe Trgger Blave 1

| il/ ‘\“ —_— T
— e R VU //
//“} No. 13 | i N;._u./ "l"-

/ ] Uit T il |
— N —Upk____:-125524 kV ipk max -8.241 kA
/ p ::.10Iu: — A ipkmin:3775kA—
- 2 .41848us__ \ /
/ | Bela' 0.68% -y

= | = T = N
~ ; \ _.//

. = 1

3
|
|
|

No. 13 LI full Upk: -125.524 KV T1:1.101 us T2: 41.648 us Bets" 0.98 % No. 13 LIfull Ipk max: -8.241 kA Ipk min: 3.775 kA
2W CH: 1 2W CH: 2
B -Tu IvetEBe) Divider 144 400 VAV Luwel 103% Oamiiy -umuq:::-:_‘:m-—::..- 10% (Mamier) — ._;Tu FBUTEnr] Bt 100000 Db Lovel 103% Bymuieyg 13 il bin'a Rage | B8 Vpp Trgper Diave _]_

J = — - |
/ i_ —_No. 14 T . i No'ld/ ‘T_ =

/ Ul full |
— aan— ! Upk_.__:-125.584 kV Ipk max; -B.255 kA
/ ] ;1 :1.@6\.5 = T o e Ipk min. 3.780 kA~
— ——— - 2 ____41644us__
/ Bata' :085% [

__ 7 . \ /

M I = :
- ....T E — — nn.l S
No. 14 LI full Upk: -125.584 kV T1:1.096 us T2: 41.644 us Beta": 0.85 % No. 14 Ll full ipk max: -8.255 kA Ipk min: 3,780 kA
Date: ETD TRANSFORMATORY a.s Testing engineer:
22/09/14 =

Rizenf jakost| ing. Sluncikova , .
(@) j’/”“’vf)

m zkratovia—
HIGH POWER LABORATORY
REPORT No.
SIGNATURE

/



Enclosure to protocol No. R] 14/168A

&« E T

Lighting impulse test Page No. 8/ 11 ETD TRANSFORMATORY a3,
3U CH: 1 3U CH: 2
1 [vellage] DMEer 144 40 VIV Lover 14% Ghmping: 143 000 Mers Mange 450 D Vie Tpgert e 10% (Maater $0MMNE rent) Dt Lovet 14% Gompiimg- Ven Trggertisve
= [ — wan 11 —
— L p— S T
3 I = e e
- - = i o s e e
No. 15 —No. 15 _
— ) —5:.‘!'—{ 17.824 KV —oal N —— ok 783 504 A=
) —_Tr;j 12400 — _.,.,—% _lpK min. 10.838.A_
= _m“\ _Bow'| 020% e e E——
el . -
| == [
B B Y e =
= h e — —
= —_ — ea—— |E-
I | - I
No. 15 Lifull Upk: +17.824 kV T1: 1.240 us T2: - Beta": 0.20 % No. 15 LI full ipk max: -783.594 A Ipk min: 10.938 A
U CH: 1 3U CH: 2
T I apel Dimer 144408 L Laval 14% Dametng 190000 M/ Mange 4500 Ve Trgger Level 10% (Maater] T 10N (£ ent) Gt 100 D00 ey Laved 14% Dpmplomy 140 Bk Mola Mange 4 S Ve Vegge Gge |
— weo e
= 1 . - _ o P
Mo. 18 AL No.16 [
= D, 17824 v — s o 78437
- // l fi ;4231_;&— N iok i 10168 A
= rd "~ Beta 040% ——asmoa— L-\ =
— g ; o T
- yd —
= ,..IJ/ — —
o | =rE
] I sl f _
e <23 i ! — e |
I | o I f
No. 16 LI full Upk: -17.824 kV T1: 1,241 us T2: 54.047 us Beta"; 0.49 % No. 16 LI full Ipk max: -784.375 A Ipk min: 10,156 A
3U CH: 1 U CH: 2
o o ek it s Ranpe 8000 V20 Trpper vt 1% (bisatort — 4RENI (cumant] St 100,000 mON Level £3% Gameligs 170 000 Mas Menge:t 30 WV Trsmer o —
S ] " =, -
— No 7. No 17 T
lLJMI‘:"_‘-BSEMkV Pyv:nax zaz[n'a\’
L 7 HE LR N AT B
/’ Bala 024 5% > A Coe——
S i - -
— a0 i = o
_ [T | S
I | —
No, 17 LI full Upk: -65.814 kV T1:1.237 us T2: 53.967 us Bela" 024% No. 17 LIfull Ipk max: -2.827 kA Ipk min: 49,219 A
3U CH: 1 3u CH: 2
€M1 (vaitane] Dimder 144 40O VAY L avst 105% n.---T 136,000 Ma/s Mange 1 80 VEs Trigger Lovel 10% [Miiter) . guEMT (cument] Ghunt 100 D00 MO L avel 108% n.».-]-. 120000 Ma's Range 1 08 kVpe Trgger Digm —t -
i
_ | — [ ‘
— o “l... —
e R 1 A
= Upk. -131.851 kv ok masc -5.803 kA
/ T1 (1238 us = Ipk min: 133.301 A~
— il :54.000us__
i e o I
—aem — .] | S
S on — o
No, 18 LI full Upk: -131.651 kV T1: 1.238 us T2: 54.090 us Beta': 0.24 % No. 18 Lifull Ipk max -5.603 kA Ipk min: 133.301 A
Date: Testing engineer:

22/09/14

ETD TRANSFORMATORY a.s.
Rizeni jakosti

@

2y,

zkratovia—

IGH POWER LABORATORY

ing. Sluncikova

i



Enclosure to protocol No. RJ 14/168A

&« ET0»

Lighting impulse test Page No. 9/ 11 ETD TRANSFORMATORY a3.
U CH: 1 3U CH: 2
1 g Dt 1444 v 1o e 0 Tt et . i _ ,_T, (Surrom] G 150508 misnen Lovar 160% Banaim 1120 600 ha‘a Mamge't v ivim Trgper Cinem |
o { — - —
| i / ) - |
— . .- = T mom
/ Na. 19. T —No. 18 },_
/ Ui | - L o
= | gy pm ST
= / I T2 53897us__ \ b
| Bela' .0324% — a——
- 7 { % - —
B | — _
i | el -
[ !
No. 19 LI full Upk: -124.568 kV T1:1.233 us T2: 53.997 us Beta"; 0.24 % No. 19 LI full Ipk max: -5.299 kA Ipk min: 128.540 A
U CH: 1 3U CH: 2
.._Im (oitage) Brader 344400 VIV Lavet 100% D=pimg 140 000 M4/ Hpnge 3 40 WVan Trgger L oved 16% (Magier) @4 (60T DRt 100000 UK Leved 100% Gamaing 170000 M0'n Hgngm 1 VS Ve Tepper tige L
— T .
| | —_— -
- T
— e P — i = s
J./ MNo. 20. e _— No.2o |
/ Ll U it | -
g —7 gmay Tpk e
— 2 sS4
v i 0 S
— ;—--"""-'—-
S— - ! - — 2 B
s / | — n— -
MJ | |
— raom - —
o i |
| | — VN —
No. 20 LI full Upk: -124.614 kv T1:1.234 us T2: 54.008 us Beta" 0.26 % No. 20 LIfull Ipk max: -5.318 kA Ipk min: 99.976 A
v CH: 1 3V CH: 2
ST nliagel Dhdde: 140400 VAV v 7% Sk Aange b0 VRS T 1o isamto EH2 feiovant] et 100 i b Lot €% [T S—— 1
PR, £ r——
— e | & —
j!7/ — el =
Na.21 —No.21
/‘ Ut Lt —
== i wemes i s
T 53 =
/ B oraye v \\
L == _— ~ \“\-—-...__
P -
- paf"/ |
R I — c— -
i ! _ |
I |
No. 21 LI full Upk: -62.606 kV T1: 1,220 us T2: 53.792 us Bata": 0.17 % No. 21 Lifull Ipk max: -2.695 kA Ipk min: 41,504 A
v CH: 1 v CH: 2
€11 [vwhage) Dinder 144 406 VAV Luvet 100% nwp—T 176,000 M’y Range 1 @0 NVES Trgger Lowed 10% (Mapler} —  GuEY tument| Ghume. 100,000 mObm Lavel 100% Bampiing 130 800 Ms'a Ngnge 1 B3 Vps Trgger Bigee S
=i T i
I / | TS g L
I

No. 22
e / HL'JZ&S’IOI(V
/ | T 1121208
. T2 [53867us__
/ | Bata® .032%
= | S—
- - P
I

B

No. 22 Ll full Upk:-124.370kV T1:1.212 us T2: 53.867 us Beta'; 0.32 %

Date:

T e
No. z2. | —
LIt | [
Ipk max -6.348 kA
Ipk min: 11&01_9A -

Ay

s

3 n—

No. 22 LI full fpk max: -5.346 kA Ipk min: 119.019 A

ETD TRANSFORMATORY a.s.

22/09/14

Rizen jakostl
@

&,

SIGNATURE

zkratovia—

IGH POWER LABORATORY

/

Testing engineer:
ing. Sluncikova



Enclosure to protocol No. RJ 14/168A &7

Lighting impulse test - Page No. 10/ 11 ETD TRANSFORMATORY a5
3V CH: 1 3v CH: 2

17 Ivaitage) [nawer 144400 VAV Luwet: 10078 iy 120 500 Ma/s Mgnge 1 4 kvpe TrOger L ovet 16% (Mesterh o gk et Lavet 100% Dampas Mange 1 ubvvpn TrgperDiswe |

]
/ No.23. No.zZ3a
/ L3l Lind -
Upk___:-124 776 kV lok max -5.356 kA
T 1.211us Ipk min: 114.258 A=
T2__ 53853us._ \\ - |

— |
o &l / ) : Be!a'_ :042% — \“-..__,_______...---"’ —

| ' ™
No. 23 LI full Upk: -124.776 kV T1:1.211 us T2: 53.853 us Bata" 0.42 % No. 23 LI full Ipk max: -5.356 kA Ipk min: 114.258 A
v CH: 1 3v CH: 2
LMY (itage) Erader 144 400 VA Laved 100% Sy miey 126 800 Me's Mamge 140 Vpa Trigger Lovel 10% (Magtor] g (Eument] Ghu 100 D00 mUm Laved 10U% Dampling 120500 Mi’s Mange 1 ¥ ¥Vne Trgger Clave -
B ! ...I. o 140 om - ) o e '||
- = I / B> =
/ No. 24. 3 . —No.24 |

/, T H Ut —
e | Upk___:-124.779kV Ipk max -5.381 kA’
/ | T1 i1.212us - Ipk min: 118.019 A
| T2 <Y-C I \\ __/

... / Beta’ . 028% - ~—_ ———

o W=sd — . -

— — aA— - - —

No. 24 LIfull Upk:-124,779KV T1:1.212 us T2: 53850 us Beta’: 0.28 % No. 24 LI full Ipk max: -5.361 KA Ipk min: 119.019 A
3w CH: 1 w CH: 2
:lm Isitaga Diider 144400 VA/ Loved S0% ;...—-.]uu-:u.;. Range 5000 Vies Trigger.teval 10% (Master) . ﬁ;.na Frment| Bt 106.000 Lot 6% Bammin Mg | 50 v Trgper Sl |

| et A —

oyl
| i No. 25. _Nozs |

/ LI E Uit -
— Upk :-62.689 kV .- Ipk max -2.683 kA
/ T1 f1228us \\ Ipk min: 48B28A
- S T2 S3871us__
it / Bl ok & — —
— = | \‘-""‘--—-.._..-—-—-"""‘.-—"

— 4-»Fm, ,

No, 25 Lifull Upk: -62.699 kV T1: 1,228 us T2:53.871 us Beta" 0.33 % No.25 Lifull Ipk max: -2.693 kA 1pk min; 48,828 A
3w CH: 1 3w CH: 2

ch {vwHage] Diader 144 400 VAV Lavet 100% Gammey 130 600 Na/a Range 1 804150 Tnpger Lovel 10% {Mpaier) e GREMT iremt] Gt 100 D00 mOhen Lovel 100% Damelzng 120,000 Ma's Rgnge 1 B vimm < mpper Eige

. /’-‘__ T T -

|
| e — —
No.a No. 28

| U ull ] LIl —
2z Upkc :-124.805 kV Ipk masx -5.337 kA
/ ] 11.225us — a— \ Ipk min: 123779 A
— T2 :53919us__
/ Beta' .029% T A .
I - \"\—..._______,..--"""’_

- 1.,.#,,/ | '_ o

1 —

No. 26 LI full Upk: -124.805 kV T1:1.225us T2: 53.919 us Bela': 0.29 % No. 26 LI full Ipk max: -5.337 kA Ipk min: 123,779 A

Date: ETD TRANSFORMATORY a.s.  Testing engineer:

22/09/14 ﬁfze"(iajfk%ﬁ ing. Sluncikova

m zkratovia——
HIGH POWER LABORATORY
REPORT No.
SIGNATURE

/



Enclosure to protocol No. R] 14/168A

&ETDD

Lighting impulse test Page No. 11/ 11 “ETD TRANSFORMATORY 5.
3w CH: 1 w CH: 2
ST .. S R Ml e S oo menmcin s e i e

(T =

L _i_r

No.27

Ipk max -5.346 kA

ok min: 123770 A"

R

— B —— -

No. 27
w

— g

— 2 =
LI full Upk: -124.877 kV T1:1.227 us T2: 53.937 us Bets" 0.36 % No. 27 Lifull Ipk max -5.346 kA Ipk min: 123.779 A
CH: 1 W CH: 2
LINV Ivwhage) Drager 144 400 VAV Lovet 100% n--u-"ﬂu-wn.r. Hange t 40 WVpe Trgger Level 10% (Magter) . guEMY (ewram) Ghost 100 D00 mUN™ Loved 100% fgaping 120000 Ma's Mange 1 vl KVipe Tngger Digwe ——
AL I} / 290w — - B e T
...__.__!_ - / No. 28 No. 28
/ L il \ Lt —
Uplk___:-124.882 kV Ipk max -5.351 kA’
11 15’3'47:;5u° - \ Ipk min: 142?#\_
e A Bota' :0.24% — \_\_—_—_
= . —
mpvd ; S LS =
I )
No. 28 LI full Upk:-124.882 kV T1:1.227 us T2: 53.943 us Bsta" 0.24 % No. 28 LI full Ipkmax: -5.351 kA Ipk min: 142,822 A

Date:
22/09/14

ETD TRANSFORMATORY a.s.
izenf jakosti

@

mﬂzkra'lm_

IGH POWER LABORATORY

SIGNATURE

/

Testing engineer:
ing. Sluncikova
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Enclosure to protocol No. R] 14/168A

&«ET0»

Switching impulse test _ PageNo. 1/5 “ETD TRANSFORMATORY 25
Work No.: 0969196 Temperature: 18,3°C Pressure:  735mmHg
1U_TAP.1 CH: 1 1U_TAP.1 CH: 2
— o ] - —— | - ==
—ae ] e = ~ -
: / SI1EC 60060 Shic
— Upk——:-40.948 kV~ lpk max -320.801 A
/ T2 1.060 ms o ___lpkmin.8301A___
. = T Ve
- " - A —— ! I
= "_b/ | R —_— -
= j . a8
- | e — |

No. 1 SIIEC 60060 Upk: -49.948 kV T2: 1.060 ms Td: 324.796 us Tz 1.527m No. 1 S| IEC 60060 Ipk max: -320.801 A Ipk min: 8,301 A
1U_TAP.1 CH: 3 1U_TAP.1 CH: 1
M3 (witage) Dimder b V4TNVAY Lusd 1% Maouping 4 710 Male Nange 1600 Ves Troger Lowed 18% LT [aagu) Lireder 1404855 L 1015 Bamaiing 1750 My/s Nange 1000 Vae Trigger Love! 10% (Nipater|
— scow ! 5y
- _
| Y 1 o | =y ]\ o 3= =5
f / No. I N ==No. 3=
s S1EC 60060 I S| IEC 60076
Upk ~488.180 kv Upk——: 86284 KV
/ T2 1047 ms ] T1 : 208865 us
— I — Td——: 2B4.556 us ] Td 1342646 us
i — Tz 15303 e i Tz :1289ms__
_h o — 1
ﬁ |
ALy | 4 % / [
| - o 7 I
| e,
— RO WV ¥
No. 1 SIIEC 60060 Upk: -488.180 kV T2: 1.047 ms Td: 284.555 us Tz: 1.530 No. 3 SIIEC 60076 Upk: -86.284 kV T1: 208.855 us Td: 342.545 us Tz: 1.299
1U_TAP.1 CH: 2 1U_TAP.1 CH: 3
LM ICUTent) Unum- 180000 UM Level 101% Uamphng 4 DL Mais Mange'148 8 Vhp Trigger iiave 3 1venage! Litvdert 140 EVIY Lavet 101% Lismpiing 3 768 Meie Hange 700 Vae Trigger Leves 10%
! | T Py S L —
| G s i~ A\ L ‘
I‘/ Vf | Vo [\ - 1~
— roea ~——No. 3 l No.3
SIIEC 60076 = _SIIEC 60076
Ipk max -533447 A b Upk -845.061 kV
tpk min: 17.700 A T1 232247 us
—— — — o Td—— 267117 us—
| k / Tz 11285ms
wona b — _— h / B

No. 3 SIIEC 60076 Ipk max: -533.447 A Ipk min: 17.700 A
1U_TAP.1

No. 3 SI1EC 60076 Upk: -845.061 kV T1:232.247 us Td: 297.117 us Tz 1.295

CH: 1 1U_TAP.1 CH: 2
Ll'“ tveltage) Dender 1 4440V Lovel 181% Namalong § 760 Ma‘a Mange 1000 Ve Trigger Lovel 10% (Maatar) BEHZ faurtent} bt 100000 iy Lavel 101K tampimy 3 P50 My’s Nange 1450 Vaa T Wave
|
= ! :
— l i - " EL)
L LA |
I daf - = .
N\ o, 5 — No. 5
[ ] S1IEC 60076 SIIEC 60076
+ ——Upk——: -86.302 k\V— Ipk max -568.237 A
i T1 :208.701 us Ipk min: 17.700 A
o I I Td :341.185us
o Tz 1141ms
e / =
| J =W B
i\ A T < S
-/
= g — = L |
I

No.5 SIIEC 60076 Upk: -86.302 kV T1:208.701 us Td: 341.185us Tz: 1.141

Date:
23/09/14

No. 5 SIIEC 60076 Ipk max: -568.237 A Ipk min: 17,700 A

Testing engineer:
ETD TRANSFORMATORY a.s.

Rizenl jakosti ing. Sluncikgva ]
14 Iy
m zkratavia—
HIGH POWER LABORATORY
REPORT No.

SIGNATURE

/




Enclosure to protocol No. RJ 14/168A
Switching impulse test

Page No. 2/5

&ET0»

ETD TRANSFORMATORY as.

1U_TAP.1

400,

CH: 3

HI (itape) DMSer'l 14DMVIV Lavel 1613 Dompung s 760 ML Kange: 100 6 Vo Trager | vl 10%

No.5

SIIEC 60076

Upk 1-845.224 kV

T 1 2324893 ua
~Td 1204485 us—

Tz 1137 ms

T
!
|
!

No. 5 SIIEC 60076 Upk: -845.224 kV T1:232.493 us Td: 294.485us Tz 1.137

1U_TAP.1

i

CH: 2

H4 feurremt] Bhumt 100000 U Lovel 1015 Gampimg 4 750 Ma's Mampe 148 B Vas Trigger Diave

3

~

—smanh i No.7
SIIEC 80076
I Ipk max -545349
| Ipk min: 17.385 A
—tns .
— w00

— ipaa——

No. 7 SI1EC 60076 Ipk max -545.349 A Ipk min: 17.395 A

1V TAP.1

|
T
[

| S

CH: 1

CHY . (veitope] Dhider. 1442 VIV Luvmd §1% Bamedng. 3 7504

a/a Mange 100.0 Vom Triggerteve 10% (Mnster]

|
|
|

. 1= Jen -
No. 5.
T SHECB0078

—— ey + Upk —:43.002kV—

o by 1211730 us
= TTd T Ti344447un
o !\ /// Tz :3.505ms__
= A —

|
|
|
|
]

No. 9 SIIEC 60076 Upk: 43,002 kV T1:211.730 us Td: 344.447 us Tz: 3.505

1VTAP.1

CH: 3

€HI fwitape] Dinager § 14T NS | oned B1% Bpmpling 3 TS

Bia Mpnga 1800 Ve Trpger tovel 16%

=]

[

f
L

A

o
Upk 1 =423.807 kv
T1 1232016 us
Td— 207.851 us-
Tz :3532mn

No. 8 S| IEC 60076 Upk: -423.807 kV T1:232.016 us Td: 297.951 us Tz 3.532

Date:

23/09/14

1U_TAP.1

No.7

1U_TAP.1

CH: 1

M1 (vage) Dreder ) 440 WAV Lot 81 Gompimg 3750

Mar Hange 180 0VES TrggerLevel 1% (Msator)

— A =
— ] -
[\ No, 7o
! S1IEC 60076
— 10 Upk— -88.278 kV -~
- ' 1 S
Te :
N i Tz Fpteradadl
By / =
A
Mg / .
— /
L1/
W —

— o

SIIEC 60076 Upk: -86.278 kV T1:208.711 us Td: 341.426 us Tz: 1.139

CH: 3

LME ivenage! Dirmder § 14044 Luwad 101% Dawmmiog 4750

Mam Mange 3200 Ven Trigger tovet 10%

T
i

No.7
__SHEC 60076
pk :-845.387 kV
T 1230747 us
Td— 286.637 us—

Tz 11135 s
|

A

|
T
|

—

l —

No.7 SIIEC 60076 Upk:-845.387 kV T1:230.747 us Td: 296.637 us Tz 1.135

1V TAP.1

CH: 2
CHI irument] St 1 mOhe Lovet 61% Somuiing. 3763 Male Range. 1500 Vrw Trigpor Cieve
— 1094 { .

T

1m 3.

]
= _._.( 4

| No 9
[ - S| EEC 60076

Ipk max -263.916 A

. 1 Ipkmin8.766 A
o - —1

— 00 A

No. 9 S!IEC 60076 Ipk max: -263.916 A Ipk min: 9.766 A

1V TAP.1

No. 11

CH: 1
CH1 (roiagel Erager:} 443 4514 Lovel 101% Gpmpimg 3750 Mig7 Range 1900 Vas Trgyes Lovel 10% (ppter

R A =
e ERTAY "

N\

I SIIEC 80076
—— Upk—— 88,144 KV —
o [ T 211838 us

I Td 349586 us~
—_—l l Tz 11306 ma__
o V4
I |
e 1L} /
AL /
. g

SI IEC 60076 Upk: -86.144 kV T1:211.838 us Td: 349.586 us Tz: 1.306

ETD TRANSFORMATORY a.s.

Rizen/ jakosti
4]

.
HiGH POWER LABORATORY

Testing engineer:
ing. Sluncikova

N



Enclosure to protocol No. R] 14/168A T

. . .
Switching impulse test _ Page No. 3/5 “"ETD TRANSFORMATORY a3
1V TAP.1 CH: 2 1V TAP.1 CH: 3
LML (purrent) Dhunt' '"”"‘.‘m Levwl 101% By i 760 Me:8 Singe 145 0 Vep Trgger Sieve LM retage: Drveeri Ilowla\i Lovel’ 1B1% Gamping s 760 Me/m Mangs 3400 Vpp 'n"-vl'l.-vd ALY
e 4 - : i =
Y B A i
If " NP .
= | == No. 11 No. 11
[ SIIEC 60076 . SIIEC 60076
Ik maxc 480.042 A 5 j Upk  :-850.589kV
. | BT sten ol
‘\l - Tz  :1301ms
o | o “ / Undarfiow. Ad] darshoot
| |
— " =, {
! L L e -
i |
| - P
I ' T A -
No. 11 SIIEC 60076 Ipk max: -480.042 A Ipk min: 18.616 A No. 11 SIIEC 60076 Upk: -850.569 kv T1:233.598 us Td: 301.843 us Tz 1.30
1V TAP.1 CH: 1 1VTAP.1 CH: 2
le Ivwitagei Dradar 1 444 WWAS Lowed 101% Dampheg 4 750 Mara Mange 1060 Vpe Trgpe: b svel 10% (Masier) L4 feirrom) G 190 000 mnin Lovs 199% Bgrnimg 3760 are Mamge 1336 Voo 'T L.
— ; % ' - - 1
el A = :
. 55 A - s N
| N\ - ———No. 13z — s - No. 13—
- f S— L gt
] T1i_ i212006us ok i 18311 A
— T l Td 1 348.856 us i =
- 3 - l Tz____!1.188ms.___
= 7 e
_ Pl i
e LY / i) |
N | / |
- I AS s |
i S T
No. 13 SIIEC 60076 Upk: -86.088 kV T1:212.096 us Td: 348.856 us Tz: 1.188 No. 13 SI|IEC 60076 Ipk max: -527.344 A |pk min: 18.311 A
1V TAP.1 CH: 3 1V TAP.1 CH: 1
Crva dmcaget i 140 vt 189% Rimaing 3 76004418 Mamge $20 5N ToEB Lt 1% 11 et D LAY Lo 51 R TEB MR, R 1995 Vo T Lot 195, (st
— o —— — a5 i L —
- Lon N A
yaa] - : _
N TT - - A - =
\ [ I No. 13 [\ —
_ | SIEC 80076 | SHHEC 60078
& T Upk  :-851.088kV - - Upk——: -86.151 IV
| / T1 :234.037 us ] { T ‘212000 us
. ' — s i e
- ‘\ | /;/ o P ] fEmm—
_ B A )
g ; 1 ;
- . A /
. R \__/ o
) ] 1 7
— v ] ——— . )
No. 13 SIIEC 60076 Upk: -851.058 kV T1:234.037 us Td: 300.201 us Tz: 1,18 No. 15 SIIEC 60076 Upk: -86.151 kV T1:212.030 us Td: 348.410us Tz: 1,181
1V TAP.1 CH: 2 1V TAP.1 CH: 3
€M laurvedt| Bhust 100 000 mORem Lowat 101% Bpmpiong 3 750 Me's Mgnge 1288 Vas T Sigwm EHE jmnage| Drnder § 1403415 Lowet 101% Cppimg 3 768 Mis/s Mauge 1300 Vg Trgye Lovel 10%
) T |
| =
= ~ I~ B A |
| LV o [ a I \ e
= ! No. 15 No 1§
sliECe0078 - SiIEC 80076
Ipk max -55EE41 A - / Upk :-850.185 kV
- i ok min: 18311 A TiT  2nens
A LR T S _ . : =
. ‘\ A _ Tz 1areme
R - 1 7 Underiow. Ad]. undarshaat
o —>_r-' +
asas 1 = — s ;
— L
an . I |

No. 15 SIIEC 60076 Ipk max: -556.641 A Ipk min: 18.311 A No. 15 S!IEC 60076 Upk: -850.185 kV T1: 230.827 us Td: 303,123 us Tz: 1.17

et ETD TRANSFORMATORY a.s.  Lestingengineer:
23/09/14 Rizenf jakosti ing. Sluncikova hﬂ/ /
(@)

mﬂzkramf_

IGH POWER LABORATORY

SIGNATURE
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Enclosure to protocol No. RJ 14/168A
Switching impulse test

Page No. 4/5

&ETDD

ETD TRANSFORMATORY a.s.

1W_TAP.1 CH: 1 1W_TAP.1 CH: 2
LN tage] Dreder) 440 0vIV Lt 1% Gampangs 7o hare Hpnge 1553 VPR Trggert evet 1% iMoster] 3 (Eumront) Gmund:1P 500 mOtm & wvet E1% Bampimg3 TEONATS Hange 1008 von Trigger Sikes
T — ; - — o i IF -
— : 1™ ~ -~
2= . S [
- = = - — i .
! No. 17. No, 17
[ 'S11EC 80076 — -am S| [EC 80076
— Upt :-43.051 kV- ] Ipk manx -268.287 A
— T4 $208.747 us =t = Ipk mir: B.057 A
- " Td :330.070us™ |
— ! Tz_____:3726 .
B o
- 7
- : .
-~ _ )

No. 17 SIIEC 60076 Upk: -43.051 kV T1:208.747 us Td: 338.070 us Tz 3.726

1W_TAP.1

CH: 3

M3 (vmipgel Orader § 16D WVAS Laved §1% Dgmphng 3750 Mrs Hange 1605 Voa Troges | evel s

No. 17 SIIEC 60076 Ipk max: -269.287 A Ipk min: 8.057 A

— ame

No. 17 SIIEC 60076 Upk: -424.997 kv T1:228,319 us Td: 297.928 us Tz:3.78

1W_TAP.1 CH: 1
L1 iraage: Brmder $ 404 W1Y L 150% Gymsiog 3750 ba'e Mange 1908 Vae Tigye Levsd 0% hhgaterl
— 0w - -
1m -
— ow tay Fa - - .
| __——No. 17 [ S No. 19
- | SIIEC 80078 I SIIEC 800768
Upk : 424 997 kV — e Upk——: -86.536 kV
T1 1228310 us I T1 1210.031 s
Td —:207.928 ua— —= / Td 1342185ua
T2 3781ms —_— 30 / Tz 1468ms___
Undemflow. Ad| undershoaot — an =
o L — <o
B R B 7
BN EL V4
& J‘I_.L/

Np. 19 S| IEC 60076 Upk: -86.536 kV T1:210.031 us Td: 342,165 us Tz 1.468

1W_TAP.1 CH: 3

€13 iratagel Divider 6.1404¥/1 Lovel 10I% Someting 31760 Lisfs Range.330.0 Ve Trigger.Lovet (0%

o ~_T =
/ No. 19
A . SIIEC 80076
L Pk :-855.185 KV
T 12200821 us
- Td $301.209 ua-
Tz 1463 mas

I

1W_TAP.1 CH: 2
€13 feurront] B 100,000 mOhen Lovel 103% Samphing:3.760 48 Mgmge, 1360 Vee Trgper Slrve
1 - "~ ire
[/ +
—ie I ———Na. 1
SIIEC 60076
ok max -569.153 A
Ipk min: 18616 A
. & ol
|
om0
S

— o

No. 19 SI IEC 60076 Ipk max: -669.153 A Ipk min: 18,616 A

No. 18 SI IEC 60076 Upk: -855.165 kv T1:229.921 us Td: 301.293 us Tz: 1.46

1W_TAP.1 CH: 1 1W_TAP.1 CH: 2
U1 rwtope] Db 443 Y Lot 101% Bompirg 3760 L1a Ramge 1000 Ven Trigo Lorst 1 (iaatrt 3. tourrom] Grumt 150 000 mGhor Laws 181% Ggmpimg 37504401 Range 1745 Vpa Tigges Bipve
— “
—_— 0w - 1~ . A~
e E !A\
[ = s - —_— |
N e gy s 2
| I SIHEC 80078 St IEC 80076
= t Upk——: -86.435 kV— Ipk max -S52.368 A
_ N T - K
I S e B e
— 7 - _— ! —
1 / l
B ‘ / — amaw — . - -
. \__/
— b
| cana |

No. 21

Date:
23/09/14

SIIEC 60076 Upk: -86.435kV T1:208.982 us Td: 338,784 us Tz 1.151

No. 21 S| IEC 60076 Ipk max: -552.368 A Ipk min

ETD TRANSFORMATORY a.s.
Rizen( Jakost|

@

m zkratovia—
HIGH POWER LABORATORY

116479 A

Testing engineer:
ing. Sluncikova | /
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Enclosure to protocol No. RJ 14/168A

&« ET0»

. . . =St
Switching impulse test - - Page No. 5/5 ETD TRANSFORMATORY 25
1W_TAP.1 CH: 3 1W_TAP.1 CH: 1
142 Iomtage Dase s 165V Lovad 1815 Gampmrng i 140 MAre Heng=-548 0V Trigper Lovet 1% LY age) Dimaor 442 K% L avet 1085 Dammpbing i 758 Marm Mings 1000 Ve Trigmer-Los 16 (Master)
il — — o P B ! S
_ |
- P = - e SE— I
AN S S Y A =  —
| No. 21 No.
! ¥ __SIIEC 80076 ’ S| EEC 80076
~ Al A [ i
ot ————————Td—— 289,881 us — I Tdi341.107us”
: Tz {1146 ms il Tz :1143me__
T \ / | Underflow. Ad]. undarshaot — / ' -
i — 1 7 ! -
—_———— — o \ / i -
. 7 i
1A 1 -
No. 21 S| [EC 80076 Upk: -853.822 kV T1:220.506 us Td: 299,981 us Tz 1.14 No. 23 SIIEC 60076 Upk: -86.402 kV T1:208.956 us Td: 341.107 us Tz 1.143
1W_TAP.1 CH: 2 1IW_TAP.1 CH: 3
M (et om) Do 160,000 m-Uh & wvmd TG1% Digmopimg 4750 Mit's Havger 1450 Vos Toigger Bigve K213 foamagel Gomder b 148NV Lowet $01% Hameimg 4 T4 biarn Mange 3405 Vha Tripger Loved (5%
) T - ——
T\/— 1 PN M — '"f\ -+ —-
- — _— No. 23 N No.23
SIIEC 60078 s | ’ il SIIEC 80076
Ipk max -573.730 A \' Upk  .-B52776kV
Ink min: 18.311 A T 228750 us
Y + _— e - o us
| /' Tz 1.138ms
e 0 = T Underflow. Ad]. undershoot
. | J%._- N I R

No. 23 SI IEC 60076 Ipk max: -573.730 A Ipk min: 18.311 A

Date:
23/09/14

Dr.

Michael
Amon

Digitalné podepsal
Dr. Michael Amon
Datum: 2023.06.30
18:28:05 +02'00'

No. 23 SIIEC 60076 Upk:-852.776 kV T1:228.750 us Td:300.827 us Tz 1.13

ETD TRANSFORMATORY a.s.

izeni jakosti

@

zkratovaa—

m HIGH POWER LABORATORY

SIGNATURE

/
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Testing engineer:
ing. Sluncikova
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