TYPE TEST PROTOCOL

TEMPERATURE RISE TEST

Protocol No.

1738 /272261

QUANTIFICATION OF WINDING TEMPERATURE RISE

LOW-VOLTAGE WINDING
Count Timer Current Resistance Temp.rise Extrapolation

fhim:s] [A] [« (K] iK]
0:00:00 0,0101806 55,5
1 0:00:16 14,1 0,0101710 55,2 55,2
2 0:00:46 14,4 0,0101530 54,7 54,7
3 0:01:16 14,4 0,0101350 54,1 54,1
4 0:01:46 14,3 0,0101190 53,6 53,6
5 0:02:16 14,3 $,0101030 53,1 53,1
6 0:02:46 14,3 0,0100880 52,7 527
7 0:03:16 14,3 0,0100740 52,2 52,2
8 0:03:46 14,3 0,0100610 51,8 51,8
9 © 0:04:16 14,3 0,0100490 514 514
10 0:04:46 14,3 0,0100370 51,1 51,1
11 0:05:16 14,3 0.0100260 50,7 50,7
12 0:05:46 14,3 0,0100140 50,4 50,4
13 0:06:16 14,3 0,0100040 50,1 50,0
14 0:06:46 14,3 0,0029941 49,7 49,7
15 0:07:16 14,3 0,0089843 49,4 49,4
16 0:07:46 14,3 0,0098750 49,2 49,2
17 0:08:16 14,3 0,0099654 48,9 48,9
18 0:08:46 14,3 0,0099570 48,6 48,6
19 0:09:16 14,3 0,0099484 48,3 48,3
20 0:09:46 14,3 0,0089402 48,1 48,1
21 0:10:16 14,3 0,0099324 47,8 47,9
22 0:10:46 14,3 0,0099246 47,6 47,6
23 0:11:16 14,3 0,0099178 47.4 47,4
24 0:11:46 14,3 0,0089100 47,1 47,1

Winding resistance I. 0,0083809 Q

Winding resistance I, 0,0101806 ©Q

Temperature of winding I. 24,5 °C

Ambient-air temperature II. 247 °C

Winding temperature-rise correction 0.4 K

Average temperature rise of LV winding 55,9 K

Max. temperature rise of oil 45,7 K

R
FO OSK-012/11 Sheet 3 /4




&i@{.{ TYPE TEST PROTOCOL Protocoi No.

TEMPERATURE RISE TEST 1738 /272261

QUANTIFICATION OF WINDING TEMPERATURE RISE
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\E [ B EZ Transformatory a.s. Protoco! No.
1741 1273343

Testing department

TEST REPORT

TEMPERATURE RISE TEST

Test object

Serial No.

Working No,
Winding datum
Specification
Rated power [kVA]
Rated voltage -

Nk wh

»

Rated current -
9, Connection

10. Frequency

11. Cooling

12. Class insulation

Test according to
Method of loading

HV
LV
HV
LV

TEST RESULTS

Average temperature rise of HV winding
Average temperature rise of LV winding
Max. temperature rise of oil

Ambient-air temperature

Transformer - TOHn 339/22

363132

12.01.00762.01.01

33900-629

291865/9

250 kVA
20 000 £ 2x2,5% v
400 /231 vV
7,22 A
360,84 A
Dynb

50 Hz
ONAN

A

EN 60076-2:2011, clause 7.
Short-circuit method. Transfomer was
loaded with total losses 3283,2 W.

Transformer pas s e d the temperature rise test in compliance with standard -
EN 60076-2:2011, clause 6.

Date of test
Tested by

Bratislava, 6.6.2016

FO OSK-012/i1

2.6.2016
Peter HRIBIK

Dt ol

AOuw= 628 K
AByv= 56,2 K
AO,= 483 K
©,= 265 °C
5 BEL TRANSFORMATORY a5
S5 Purn 8 Yysiy Qs
J s o i ool

e
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Stefan Tkég
Functional and final inspection dpt.
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%\EZ{ TYPE TEST PROTOCOL Protocol No.

TEMPERATURE RISE TEST 1741/ 273343

QUANTIFICATION OF WINDING TEMPERATURE RISE

HIGH-VOLTAGE WINDING \{%/ﬁ

Count Timer Current Resistance Temp.rise Extrapolation
[h:m:s] [A] (< (K] [K]
0:00:00 20,354 63,4
1 0:00:20 0,720 20,326 63,0 63,0
2 0:00:50 0,720 20,286 62,3 62,3 (0
3 0:01:20 0,720 20,246 61,7 61,7 (
4 0:01:50 0,720 20,209 61,1 61,1
5 0:02:20 0,721 20,172 60,5 60,5
6 0:02:50 0,721 20,139 60,0 60,0
7 0:03:20 0,721 20,105 59,4 59,6
8 0:03:50 0,721 20,074 59,0 59,0
9 0:04:20 0,721 20,044 58,5 58,5
10 0:04:50 0,721 20,015 £8,0 58,0
11 ' 0:05:20 0,721 19,988 57,6 57,6
12 0:05:50 0,721 19,961 57,2 57,1
13 0:06:20 0,720 19,934 56,7 56,7
14 0:06:50 0,720 19,910 56,3 56,3
15 6:07:20 0,720 19,886 56,0 56,0
16 0:07:50 0,720 19,863 55,6 55,6
17 0:08:20 0,721 19,841 55,2 55,2
18 0:08:50 0,721 19,818 54,9 54,9
19 0:09:20 0,720 18,797 54,5 54,5
20 0:09:50 0,720 19,777 54,2 54,2
21 0:10:20 0,720 19,757 53,9 53,9 :
22 0:10:50 0,720 19,737 53,6 53,6 Y
23 0:11:20 0,720 19,718 53,3 53,3 ‘
24 0:11:50 0,720 18,699 53,0 53,0
Winding resistance . : 16,287 Q
Winding resistance f. : 20,354 Q
Temperature of winding |. : 250 °C
Ambient-air temperature 1, : 26,5 “C
Winding temperature-rise correction : -0,65 K
Average temperature rise of HV winding : 62,8 K
Max. temperature rise of oil : 48,3 K
FO O8K-012/14 Shest 2/ 4
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TYPE TEST PROTOCOL

TEMPERATURE RISE TEST

Protocol No.
1741 /273343

QUANTIFICATION OF WINDING TEMPERATURE RISE

LOW-VOLTAGE WINDING

Count Timer Current Resistance Temp.rise Extrapolation
(h:m:s] [A) 1) [K] (K]
0:00:00 0,007082 56,8
1 0:00:20 15,6 0,007071 56,3 56,3
2 0:00:50 16,0 0,007054 55,5 55,6
3 0:01:20 15,9 0,007038 54,8 54,8
4 0:01:50 15,9 0,007023 54,1 54,2
5 0:02:20 15,9 0,007008 53,5 53,6
6 0:02:50 15,9 0,006997 53,0 53,0
7 0:03:20 15,9 0,006986 52,5 52,5
8 0:03:50 15,9 0,006976 52,0 52,0
9 0:04:20 15,9 0,006967 51,6 51,6
10 0:04:50 15,9 0,006958 51,2 51,2
1 0:05:20 15,9 0,006951 50,9 50,8
12 0:05:50 15,9 0,006943 50,5 50,5
13 0:06:20 15,9 0,006936 50,2 50,2
14 0:06:50 15,9 0,006930 49,9 49,9
15 0:07:20 15,9 0,006924 49,7 49,7
16 0:07:50 15,9 0,006918 49,4 49,4
17 0:08:20 15,9 0,006913 49,2 49,2
18 0:08:50 15,9 0,006907 48,9 49,0
10 0:09:20 15,9 0,006902 48,7 48,7
20 0:09:50 15,9 0,006898 48,5 48,5
21 0:10:20 15,9 0,006893 48,3 48,3
22 0:10:50 15,9 0,006889 48,1 48,1
23 0:11:20 15,9 0,006884 47,9 47,9
24 0:11:50 15,9 0,006880 47,7 47,7
Winding resistance 1. 0,005785 Q
Winding resistance Il 0,007082 Q
Temperature of winding 1. 25,0 °C
Ambient-air temperature |1, 26,5 °C
Winding temperature-rise correction -0,65 K
\ Average temperature rise of LV winding 56,2 K
} \ Max. temperature rise of oil 48,3 K
FO OSK-012/11 Sheet3/4
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&\i i! TYPE TEST PROTOCOL Protocol No.

TEMPERATURE RISE TEST 17417273343

QUANTIFICATION OF WINDING TEMPERATURE RISE

High-voltage winding

IK]

Low-voltage winding

K]

FO OSK-012/11 Shest 44




\ Z B EZ Transformatory a.s. Protocol No.
1740 / 273473

Testing department

TEST REPORT

TEMPERATURE RISE TEST \%f’?

1. Test object ; Transformer - TOHn 359/22
2. Serlal No. : 363336
3. Working No. ; 12.01.00764.01.01
4.  Winding datum : 35900-629
5. Specification : 291866/2
6. Rated power [kVA] : 400 kVA
7. Ratedvoltage -~ HV : 20 000 £ 2%2,5% Vv .
- LV © 4007231 v ‘
8. Ratedcurrent - HV : 11,55 A
- LV : 577,356 A
9. Connection : Dyn5
10. Frequency : 50 Hz
11. Cooling : ONAN
12. Class insulation : A
Test according to : EN 60076-2:2011, clause 7.
Method of loading : Shoert-circuit method. Transfomer was
loaded with total losses 5022,3 W.
TEST RESULTS
Average temperature rise of HV winding : AQupw= 61,3 K
Average temperature rise of LV winding : AQuy= 614 K
Max. temperature rise of oil : AB,= 50,5 K
Ambient-air temperature : @,= 270 °C
{
Transformer p as s ed the temperature rise test in compliance with standard -
EN 60076-2:2011, clause 6.
Date of test : 31.5.2016
Tested by :  Peter HRIBIK
=, BEZ TRANSFORMATORY a.5.

Funkénd a watupna &
, Ryggé” ; prl ontrole

S%ﬁ@ig va \

4w 3
e )
. ;&2—-—%‘*{%“

rad?

Stefan Tkaé
Bratislava, 2.6.2016 Fo Qtjpnal and final inspection dpt.
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&}\E [: TYPE TEST PROTOCOL Protocol No.
TEMPERATURE RISE TEST 1740 /273473

QUANTIFICATION OF WINDING TEMPERATURE RiSE

HIGH-VOLTAGE WINDING \Z/

Count Timer Current Resistance Temp.rise Extrapolation
(him:s] (A 1) [K] (K]
0:00:00 11,482 62,4
1 0:00:23 0,993 11,463 61,8 61,8
2 0:00:53 0,994 11,439 61,2 61,1 ;
3 0:01:23 0,995 11,415 60,5 60,5 (
4 0:01:53 0,995 11,393 59,9 59,9 '
5 0:02:23 0,996 11,372 59,3 59,3
6 0:02:53 0,996 11,353 58,7 58,7
7 :03:23 0,996 11,334 58,2 58,2
8 0:03:53 0,996 11,317 57,7 57,7
9 0:04:23 0,996 11,300 57,2 57,2
10 0:04:53 0,995 11,284 56,8 56,8
11 0:05:23 0,995 11,270 56,4 56,4
12 0:05:53 0,995 11,255 56,0 55,9
13 0:06:23 0,995 11,241 55,6 55,6
14 0:06:53 0,995 11,228 55,2 55,2
15 0:07:23 0,985 11,215 54,8 54,8
16 0.07:53 0,895 11,203 54,5 54,5
17 0:08:23 0,995 11,191 54,1 54,2
18 0:08:53 0,996 11,180 53,8 53,8
19 0:09:23 0,985 11,168 53,5 63,5
20 0:09:53 0,995 11,157 53,2 53,2
21 (:10:23 0,995 11,147 52,9 52,0
22 0:10:53 0,995 11,136 52,6 52,6 ‘(
23 0:11:23 0,995 11,126 52,3 52,3 :
24 0:11:53 0,995 11,116 52,0 52,0
Winding resistance |, : 9,2035 [$]
Winding resistance Il. : 11,482 Q
Temperature of winding |. : 25,0 °C
Ambient-air temperature Ii. : 27,0 °C
Winding temperature-rise correction : -1,1 K
Average temperature rise of HY winding : 61,3 K
Max. temperature rise of oll K
S
FO OSK-012/11 N Sheet2/4
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;‘&E Z: TYPE TEST PROTOCOL Protocol No.
TEMPERATURE RISE TEST 1740 /273473

QUANTIFICATION OF WINDING TEMPERATURE RISE

LOW-VOLTAGE WINDING (7%/7

Count Timer Current Resistance Temp.rise Extrapolation
[h:m:s] [A] [€] (K] K]
0:00:00 0,0046299 62,5
1 0:00:23 15,6 0,0046185 61,7 61,7
2 0:00:53 16,0 0,0046044 60,7 60,7 (
3 0:01:23 15,9 0,0045903 59,8 59,8 '
4 0:01:53 15,9 0,0045776 58,9 58,9
5 0:02:23 15,9 0,0045663 58,1 58,1
6 0:02:53 15,9 0,0045558 57,3 57,4
7 0:03:23 15,9 0,0045465 56,7 56,7
8 0:03:53 15,9 0,0045379 56,1 56,1
9 0:04:23 15,9 0,0045300 55,5 55,5
10 0:04:53 15,9 0,0045224 55,0 55,0
11 0:05:23 15,9 0,0045161 54,6 54,5
12 0:05:53 15,9 0,0045096 54,1 54,1
13 0:06:23 15,9 0,0045038 53,7 53,7
14 0:06:53 15,9 0,0044981 53,3 53,3
15 0:07:23 15,9 0,0044931 52,9 52,9
16 0:07:53 15,9 0,0044881 52,6 52,6
17 0:08:23 15,9 0,0044836 52,3 52,3
18 0:08:53 15,9 0,0044793 52,0 52,0
19 0:09:23 15,9 0,0044748 51,7 51,7
20 0:09:53 15,9 0,0044707 51,4 51,4
21 0:10:23 15,9 0,0044665 51,1 51,1
22 0:10:53 16,9 0,0044628 50,8 50,8
23 0:11:23 15,9 0,0044590 50,6 50,6
24 0:11:53 15,9 0,0044555 50,3 50,3
Winding resistance |. : 0,0037092 Q
Winding resistance 11. : 0,0046288 Q
Temperature of winding 1. : 25,0 °C
Ambient-air temperature II. : 27,0 °C
Winding temperalure-rise correction : -1.1 K
Average temperature rise of LV winding
Max. temperature rise of oil
FO OSK-012/11 Sheet 3/4




TYPE TEST PROTOCOL

TEMPERATURE RISE TEST

Protocol No.
17407273473

QUANTIFICATION OF WINDING TEMPERATURE RISE

63 T
61
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Kl 57 1
65 |
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High-voltage winding

64
62 +
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56 £
K 56 T
54 £
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50 +

Low-voltage winding

48 -+
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\ i BEZ Transformatory a.s. Protocol No.
- 1743 / 273348

Testing department

TEST REPORT

TEMPERATURE RISE TEST \?7%4

1. Test object : Transformer - TOHn 379/22
2. Serial No. L 363137
3. Working No. ! 12.01.00763.01.01
4. Winding datum : 37900-636
5. Specification : 291868/4
6. Rated power [KVA] : 630 kVA
7. Ratedvoltage - HV : 20 000 £ 2%2,5% \Y (
- LV : 400 /231 \Y
8. Ratedcurrent - HV : 18,19 A
- LV : 909,33 A
9. Connection ; Dynb
10. Frequency : 50 Hz
11. Cooling : ONAN
12. Class insutation : A
Test according to : EN 60076-2:2011, clause 7.
Method of loading : Short-cireult method. Transfomer was

loaded with fotal losses 7038,3 W.

TEST RESULTS
Average temperature rise of HV winding : AMww= 64,9 K
Average {emperature rise of LV winding : ABy = B486 K
Max. temperature rise of oil : A, = 522 K
Ambient-air temperature : ©,= 270 °C

Transformer pas s ed the temperature rise test in compliance with standard -
EN 60076-2:2011, clause 6,

Date of test : 9.6.2018
Tested by :  Peter HRIBIK
ot Mlsd

BEZ TRANSFORMATORY 2.8.
¥ Funkéng a vystugaﬁa kontroda
""'““e. Rybn
@*@r{v&fmi avs

=== i

Stefan Tkag
Bratislava, 13.6.2016 Functionat and final inspection dpt.

Q\) FO OSK-012/11 \ Sheet 1 /4
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%\E [ TYPE TEST PROTOCOL Protocol No.
1743/ 273348

TEMPERATURE RISE TEST

QUANTIFICATION OF WINDING TEMPERATURE RISE

HIGH-VOLTAGE WINDING \%ﬁ

Count Timer Current Resistance Temp.rise Extrapolation
(h:m:s] A (€] (K] (K]
0:00:00 6,4935 64,7
1 0:00:28 1,80 6,4780 64,0 64,0
2 0:00:58 1,80 6,4621 63,2 63,1 i
3 0:01:28 1,80 6,4462 62,4 62,4 (
4 0:01:58 1,81 6,4315 61,6 61,6
5 0:02:28 1,81 64177 60,9 60,9
6 0:02:58 1,81 65,4047 60,3 60,3
7 0:03:28 1,81 6,3921 59,6 59,7
8 0:03:58 1,81 6,3803 59,0 59,1
g 0:04;28 1,81 6,3692 58,5 58,5
10 0:04:58 1,81 6,3584 57,9 57.9
11 0:05.28 1,81 6,3482 57,4 57,4
12 0:05:58 1,81 6,3382 56,9 56,9
13 0:06:28 1,81 6,3286 56,4 56,4
14 0:06:58 1,81 6,3196 56,0 56,0
15 0:07:28 1,81 6,3109 55,6 55,6
16 0:07:58 1,81 68,3026 55,1 55,1
17 0:08:28 1,81 6,2044 54,7 54,7
18 0:08:58 1,81 6,2865 54,3 54,3
19 0:09:28 1,81 6,2788 53,9 54,0
20 0:09:58 1,81 6,2714 53,6 53,6
21 0:10:28 1,80 6,2641 53,2 53,2 ;
22 0:10:58 1,81 6,2571 52,8 52,9 (
23 0:11:28 1,81 6,2504 52,5 52,5
24 0:11:58 1,81 6,2437 52,2 52,2
Winding resistance . : 5,1651 Q
Winding resistance H. : 6,4935 Q
Temperature of winding i. : 24,9 °C
Ambient-air temperature i, : 27,0 °C
Winding temperature-rise correction : 0,2 K
Average temperature rise of HV winding : 64,9 K
Max. temperature rise of oil : 52,2 K

FO OSK-012/11 \\ Sheet2/4
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TYPE TEST PROTOCOL

TEMPERATURE RISE TEST

17437273348

Protocol No.

QUANTIFICATION OF WINDING TEMPERATURE RISE

LOW-VOLTAGE WINDING \%ﬁ
Count Timer Current Resistance Temp.rise Extrapolation
thim:s] (Al Q] (K] (K]
0:00:00 0,0026582 64,4
i 0:00:28 15,6 0,0026494 63,3 63,3
2 0:00:58 16,0 0,0026400 62,2 62,1 (

3 0:01:28 15,9 0,0026306 61,0 61,1
4 0:01:58 15,8 0,0026225 60,0 60,1
5 0:02:28 15,9 0,0026152 59,1 59,2
6 (:02:58 15,9 0,0026085 58,3 58,4
7 0:03:28 15,9 0,0026024 57,6 57,6
8 0:03:58 15,9 0,0025968 56,9 56,9
2 0:04:28 15,9 0,0025918 56,3 56,2
10 0:04:58 15,9 0,0025871 55,7 55,7
11 0:05:28 15,9 0,0025828 55,2 55,1
12 0:05:58 15,9 0,0025787 54,7 54,6
13 0:06;28 15,9 0,0025748 54,2 54,1
14 0:06:58 15,9 0,0025713 53,7 53,7
15 0:07:28 15,9 " 0,0025680 53,3 53,3
16 0:07:58 16,9 0,0025649 53,0 52,9
17 0:08:28 15,9 0,0025618 52,6 52,6
18 0:08:58 15,9 0,0025589 52,2 52,3
19 0:09:28 15,9 0,0025562 51,8 51,9
20 0:09:58 18,9 0,0025536 51,6 51,68
21 0:10:28 15,9 0,0025510 51,3 51,3
22 0:10:58 15,9 0,0025485 50,9 51,0
23 0:11:28 15,9 0,0025463 50,7 50,7
24 0:11.58 15,9 0,0025440 504 50,3

Winding resistance I. 0,0021165 Q

Winding resistance Il. 0,0026582

Temperature of winding I. 249 °C

Ambient-air temperature Il. 27,0 °C

Winding temperature-rise correction 0,2 K

Average temperature rise of LV winding : 64,6 K

Max. temperature rise of oil : 52,2 K

‘a\. FO OSK-012/11 ) \) _ Sheet 3/4
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\‘i\fg; TYPE TEST PROTOCOL Protocol No.

TEMPERATURE RISE TEST 1743 /273348

QUANTIFIGATION OF WINDING TEMPERATURE RISE

High-voltage winding

K]

Low-voltage winding

i
66 T
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FO 0SK-012/11 \ Shest 4 /4
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\\E Z BEZ Transformatory a.s. Protocol No.
- 1742 1 272012

Testing department

TEST REPORT

TEMPERATURE RISE TEST \4'7/”

Test object

Serial No.

Working No.
Winding datum
Specification

Rated power [kKVA]
Rated voltage -

Mo h N

8. Rated current

9. Connection
10. Frequency

11. Cooling

12. Class insulation

Test according to
Method of loading

Average temperature rise of HV winding
Average temperature rise of LV winding

HV

HV
LV

Max. temperature rise of il

Ambient-air temperature

TEST RESULTS

Transformer - TOHn 389/22

361831

12.01.00535.03.01

38800-607

291895/8

800 kVA
20 000 % 2%2,5% Vv
400/ 231 v
23,09 A
1154,7 A
Dyn5

50 Hz
ONAN

A

EN 60076-2:2011, clause 7.
Short-circuit method. Transfomer was
loaded with total losses 8631,1 W.

AByw= 625 K
ADyy= 578 K
AD,= 488 K
0,= 260 °C

Transformer pas s e d the temperature rise test in compliance with standard -
EN 60076-2:2011, clause 6.

Date of test
Tested by

Bratislava, 10.6.2016

. FO OSK-012/11

7.6.2016
Peter HRIBIK

2. s

. BEZ TRANSFORMATORY a.s.
Funkéng a vyslu?ﬂa kontrola
—— }‘ nity

T f}35 S Beatislava
Yoo o

Stefan Tkad
Functional and final inspection dpt.




TYPE TEST PROTOCOL

\174

TEMPERATURE RISE TEST

Protocol No.
1742 /1 272012

QUANTIFICATION OF WINDING TEMPERATURE RISE

HIGH-VOLTAGE WINDING

N

Count Timer Current Resistance Temp.rise Extrapolation
[h:m:s] [A] [« [K] (K]
0:00:00 4,8950 626
1 0:00:24 0,995 4,8859 62,0 62,0
2 0:00:54 0,996 4,8759 61,3 61,3 (
3 0:01:24 0,997 4,8659 60,6 60,6 -
4 0:01:54 0,997 4,8557 60,0 60,0
5 0:02:24 0,997 4,8461 59,3 59,3
6 0:02:54 0,908 4,8372 58,7 58,7
7 0:03:24 0,998 4,8286 58,2 58,2
8 0:03:54 0,998 4,8201 57,6 57,6
9 0:04:24 0,998 4,8126 57,1 57,1
10 0:04:54 0,997 4,8048 56,6 56,6
11 0:05:24 0,997 4,7973 56,1 56,1
12 0:05:54 0,997 4,7904 55,6 55,6
13 0:06:24 0,907 4,7836 55,2 55,2
14 0:06:54 0,998 4,7769 54,8 64,7
15 0:07:24 0,098 4,7705 54,3 54,3
16 0:07:54 0,998 4,7642 53,9 53,0
17 0:08:24 0,998 4,7581 53,6 53,6
18 0:08:54 0,997 4,7524 53,1 53,1
19 0:09:24 0,997 4,7462 52,7 52,7
20 0:09:54 0,997 4,7407 524 52,4
21 0:10:24 0,997 4,7354 52,0 52,0
22 0:10:54 0,997 4,7297 51,6 51,6 (
23 0:11:24 0,998 47247 51,3 51,3
24 0:11:54 0,998 4,7196 51,0 50,9
Winding resistance I. 3,9259 Q
Winding resistance Il 4,8950 Q
Temperature of winding I. 24,5 °C
Ambient-air temperature 11, 26,0 °C
Winding temperature-rise correction -0,1 K
Average temperature rise of HV winding 62,6 K
Max. temperature rise of oil
FO OSK-012/11 Sheet 2/ 4
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TYPE TEST PROTOCOL

TEMPERATURE RISE TEST

Protocol No.
1742 ] 272012

QUANTIFICATION OF WINDING TEMPERATURE RISE
LOW-VOLTAGE WINDING

e

Count Timer Current Resistance Temp.rise Extrapolation

[h:m:s] [A] [ (K] (K]
0:00:00 0,0018955 57,7
1 0:00:24 15,6 0,0018208 56,9 56,9
2 0:00:54 16,0 0,0018855 56,0 56,0
3 0:01:24 15,9 0,0018802 55,1 55,1
4 0:01:54 15,8 0,0018751 54,3 54,3
5 0:02:24 15,9 0,0018706 53,5 53,6
6 0.02:54 15,9 0,0018666 52,9 52,9
7 0:03:24 15,9 0,0018630 52,3 52,3
8 0:03:54 15,9 0,0018585 51,7 51,7
9 0:04:24 15,9 0,0018568 51,2 51,2
10 0:04:54 15,9 0,0018538 50,7 50,7
11 0:05:24 15,9 0,0018511 50,3 50,2
12 0:05:54 15,9 0,0018488 49,9 49,8
13 0:06:24 15,9 0,0018465 49,5 49,4
14 0:06:54 15,9 0,0018443 49,1 49,1
15 0:07:24 15,9 0,0018423 48,8 48,8
16 0:07:54 15,9 0,0018404 48,5 48,4
17 0:08:24 15,9 0,0018385 48,1 48,1
18 0:08:54 16,9 0,0018369 47.9 479
19 0:09:24 15,9 0,0018349 47,5 47,6
20 0:09:54 15,9 0,0018334 47.3 47,3
21 0:10:24 15,9 0,0018319 47,0 471
22 0:10:54 15,9 0,0018303 46,8 46,8
23 0:11:24 15,9 0,0018290 46,5 46,5
24 0:11:54 15,9 0,0018276 46,3 46,2

Winding resistance |, 0,0015433 Q

Winding resistance |il. 0,0018955 'Q

Temperature of winding 1. 24,5 °C

Ambient-air temperature Il 26,0 °C

Winding temperature-rise correction -0,1 K

Average temperature rise of LV winding 57,6 K

Max. temperature rise of oil 48,8 K

. FO OSK-012/11 ) - Shest3/4
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TEMPERATURE RISE TEST 17421272012

QUANTIFICATION OF WINDING TEMPERATURE RISE

High-voltage winding
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Low-voltage winding
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Kolodvorska ulica 78/a

HR - 40320 Donji Kraljevec - Croatia
info@ferokotao.hr, www.ferokotao.hr
T +385 40 655 103, F +385 40370 165

CYCLIC ENDURANCE TEST REPORT - HRN EN 50464-4

1. RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE TEST START

"

Customer: BEZ Transformatory, Bratislava
Transformer tank serial no. 608 426/2
Qil weight: 150 kg
Tank oil temperature To 28,9°C
Initial oil volume in the tank Vo 167 dm’
Volume expansion coefficient o 0,00075 K* for mineral oil
Oil volume added to tank: AV =V,0(88-To) 7,4 dm’
Oil volume extracted from tank:  AV'=V,a(Ty+25) 6,8 dm’
Max. allowed added ol volume after endurance test [3,0%): 5dm

2. CYCLIC ENDURANCE TEST START

. Date/time: 19.08.2016. 10:41

( Intial oil height in the testing machine hg: 327 mm
Intial oil volume in the testing machine V,: 17,4 din’

Pressure in relaxed tank state pg: 1013 mhar

1 cycle duration: 1235

3, CYCLIC ENDURANCE TEST FINISH

Date/time: 22.08.2016. 09:14
No. of cycles: 2000
Qil temperature at the end of the test T;: 30,3°C
Oil volume in testing machine after the test V,,, Pressure level p,=p, 13,9 dm’
Oil volume added to the tank (to equal p,=pg, Vu1-V.u2) 3,5dm’
Pressure in relaxed tank state at the end of the test p,: \ 1013 mbar
Maximal pressure during the test Praxt \ 1182 mbar
4, STATIC LEAKAGE TEST (M\

Test pressure pn=1,2 (pmax-p0) + PO : N 1216 mbar

Date/time @START: 2.08.2016. 09:55
( + [Dateftime @ END: 23.08.2016. 10:02
' Test pressure @ START 1225 mbar
Test temperature @ START 29,9°C
Test pressure @ END 1221 mbar
Test temperature @ END 28,5°C

5. CONCLUSION \ _

After the test under sections 3 and 4, distribution transformer tank has been visually inspected and no leakage or plastic\

deformation ha_s been identified,

RTEST PASSED [ TEST NOT PASSED N

J,'
p
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p
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/
7

Tested performed and monitored by: Approved by: Y .
OKOTAQ a.0.0.
evéo

. FE
Mladen CAVLEK %/ Josip VUGRINEC, ing. stroj. 7
1

issgflg dﬁie: 25.08.2016 Date: 25.08.2016
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Druttvo s ogranifenom odgovornocicu upisane je kod TrgovaZkeg suda U Varazdinu pod brojem Tr-96/242-3, MB:01211498. MB5:070021444, OIB:645156739%1
Temeljni kapital: 6.550.800,00 kn uplacen u cijelosti, JIBAN: HR 55 2340 0691 1160 1091 4, Privredna Banka Zagreb d.d. Uprava: Josip Vugrinec, Nenad Lesjak, Branimir Sopar

Document reference: QC.01-04LT



Kolodvorska ulica 78/a

HR - 40320 Donji Kraljevec - Croatia
info@ferokotao.hr, www.ferokotao.hr
T+38540655 103, F +385 40370 165

CYCLIC ENDURANCE TEST REPORT ~ HRN EN 50464-4

1. RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE TEST START @q

Customer: BEZ Transformatory, Bratislava
Transformer tank serial no. 609 871/2
Oil weight: 200 kg
Tank oil temperature To 27,6°C
Initial of! volume in the tank Vo 223dm’
Volume expansion coefficient o 0,00075 K’ for mineral oil
Oil volume added to tank: AV'=Ve(88-To) 10,1 drvt'
Oil volume extracted from tank: AV =Voa(Tg+25) 8,8 dm’
Max. allowed added oil volume after endurance test [3,0%]): 6,7 dm’

2. CYCLIC ENDURANCE TEST START

Date/tiine: - 18.07.2016. 11:24 )
Intial oll height in the testing machine hy: 378 mm\,
Intial oit volume in the testing machine V,: ' 20,1dm’
Pressure in relaxed tank state pg: 1008 mbar
1 cycle duration: 1228

3. CYCLIC ENDURANCE TEST FINISH

Date/time: 21.07.2016, 08:52
No. of cycles: 2000
Oil temperature at the end of the test T,: 26,8°C
Ol volume in testing machine after the test V,, Pressure level p,=p, 15,2 dm’
Oil volume added to the tank (to equal p,=pg, Vi1-Vy2) /- 4,9 dm’
Pressure in relaxed tank state at the end of the test p,: [~ 1008 mbar
Maximal pressure during the test .. lU/ N 1207 mbar
4, STATIC LEAKAGE TEST \Q

Test pressure pn=1,2 (pmax-p0) + PO 1247 mbar
Date/time @START: 21.07.2016, 10:24,
Date/time @ END: 22.07.2016. 10:37,
Test pressure @ START 1265 mbar
Test temperature @ START 273°C
Test pressure @ END 1259 mbar
Test temperature @ END 26,9°C

5. CONCLUSION \

After the test under sections 3 and 4, distribution transformer tank has been visually inspected and no leakage or plagsg
deformation has beenr_id_entiﬂed.
RITESTPASSED [ TEST NOT PASSED

Tested performed and monitored by: Approved by:

Mladen CAVLEK /%’// Josip VUGRINEC, ing. stroj.

Issue date: 25.07.2016 Date: 25.07.2016

Document reference; QC.01-04LT
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Temeljni kapital: 6.550.800,00 kn uplacen u cijelosti. IBAN: HR 55 2340 0091 1160 1091 4, Privredna Banka Zagreb d.d. Uprava: Josip Vugrinec, Nenad Lesjak, Branimir Sopar




CYCLIC ENDURANCE TEST REPORT — HRN EN 50464-4

Kolodvorska ulica 78/a

HR - 40320 Donji Kraljevec - Croatia

info@ferokotao.hr, www.ferokotao.hr
T +385 40 655 103, F +385 40 370 165

1. RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE TEST START

Customer: BEZ Transformatory, Bratislava
Transformer tank serial no. 610 022/4
Oil weight: 210 kg
Tank oll temperature To 25,8°C
Initial oil volume in the tank Vo 234 dm'
Volume expansion coefficient o 0,00075 K" for mineral oil
il volume added to tank: AV'=V,al{88-Tp) 10,9 dm’
Oil volume extracted from tank:  AV'=Vyo(Tg+25) 8,7dm’
Max. aflowed added oil volume after endurance test [3,0%]: 7 dmw’

2, CYCLIC ENDURANCE TEST START

08.08.2016. 11:05

) Date/time:
(~ ) Intial oil height In the testing machine hy: 393 mm
Intial oil volume in the testing machine V: 20,9 dm’
Pressure in relaxed tank state po! 1007 mbar
1 cycle duration: 124 s

3, CYCLIC ENDURANCE TEST FINISH

2,

Date/time: 11.08.2016. 09:38
No. of cycles: ! 2000
Oil temperature at the end of the test T;: \ 21,6 °C
Oil volume in testing machine after the test V,,, Pressure level p,=pg , /\ \ 15,5 dre?
Oil volume added to the tank {to equal p;=po, Vuy-Vaa) A 5,4 dn?
Pressure in relaxed tank state at the end of the test p,: ~ANN 1005 mbar
Maximal pressure during the test Py, \W 1198 mbar
]

4, STATIC LEAKAGE TEST

Test pressure pn=1,2 [pmax-p0} + PO 1236 mbar

Date/time @START: 11.08.2016. 10:46

( Date/time @ END: 12.08.2016. 10:54
‘ Test pressure @ START 1211 mbar
Test temperature @ START 21,4°C

Test pressure @ END 1208 mbar

Test temperature @ END 21,2°C

5. CONCLUSION

=y

[ TEST NOT PASSED

After the test under sections 3 and 4, distribution transformer tank has been visually inspected and no leakage or p]asth%
A

Tested performed and monitored by:

) 74

Mladen CAVLEK

Approved by:

Josip VUGRINEC, ing. stroj.

tssue{Qaﬁg\: 15.08.2016

Date: 15.08.2016
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Document reference: QC,01-04LT
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CYCLIC ENDURANCE TEST REPORT —~ HRN EN 50464-4

1. RATING VALUES OF TRANSFORMER TANK AND INITIAL PARAMETERS FOR THE TEST START

Koladvorska uiica 78/a

HR - 40320 Donji Kraljevec - Croatia
info@ferokotao.hr, www.ferokotao.hr
T 438540 655 103, F +-38540 370 165

Customer: BEZ Transformatory, Bratislava
Transformer tank serial no. 608 414/9
Oil weight: 350 kg
Tank oil temperature To 20,8°C
Initial oil volume in the tank Vo 389 dmv’
Volume expansion coefficient o 0,00075 K for mineral oil
Oil volume added to tank: AV =V,a(88-T,) 19,6 dm'
Oil volume extracted from tank: AV =V,o{Ty+25) 13,4 dm'
Max. allowed added oil volume after endurance test [3,0%]: 11,7 dm’

2. CYCLIC ENDURANCE TEST START

Date/time: 16.05.2016. 09:23 }
Intial oil height in the testing machine hy: 556 mm
Intial ol volume in the testing machine v, 29,6 dny
Pressure in relaxed tank state pg: 1009 mbar
1 cycle duration: i23s
3. CYCLIC ENDURANCE TEST FINISH
[
Date/time: I, 19.05.2016.08:48
No. of cycles: \\ 2000
Oil temperature at the end of the test T,: N Y 21,4°C
Qil volume in testing machine after the test V., Pressure level P=Po [ \,[ 21,4dm'
Oil volume added to the tank {to equal p,=pg, Vus-Vua) : AN 8,2 dre’
Pressure in relaxed tank state at the end of the test p,: \ 1009 mbar
Maximal pressure during the test p,..: N 1189 mbar
4, STATIC LEAKAGE TEST
Test pressure pn=1,2 {pmax-p0) + PO 1225 mbar
Date/time @START: 19.05.2016. 09:54,
Date/time @ END; 20.05.2016. 10:06
Test pressure @ START 1241 mbar
Test temperature @ START 21,5°C
Test pressure @ END 1237 mbar
Test temperature @ END 21,4°C
5. CONCLUSION : \
After the test under sections 3 and 4, distribution transformer tank has been visually inspected and no leakage or pIa?ﬁ<
defarmation has been identified. S
BJTESTPASSED [ TEST NOT PASSED T
[ .
Tested performed and monitored by: Approved by:
Mladen CAVLEK W Josip VUGRINEC, ing. stroj.
Issue date: 23.05.2016 Date: 23.05.2016

Document reference; QC 01-04LT,
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BEZ TRANSFORMATORY, a.s.

E member of International BEZ Group
\ Rybni&na 40, 835 54 Bratislava
—K— .

OTHOCHO: KneteeHa gexknapauun

Mpowvasoguten: ,BE3 TPAHCOOPMATOPU ALl
yn. ,PubnudHa“ Ne 40
835 54 BpaTucnaea
Penybnuka Cnosakus (
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cbe cranpapt CSN EN 60 296
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MpunoxeHue Ne 8

MpoTokonm oT akpeauTUpaHa naboparopusi U cepTudmKaT/aKpeAuTaLNs Ha
nabopatopusiTa U3BBPILIKIIA NPOBEpKaTa

N2

3arybu Ha npaseH xof
3arybut Ha KbCO cbefuHeHune npu 75°C
Huso Ha 3ByKOBa MOLWHOCT, Lwa
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ETD TRANSFORMATORY a.s. ’//"//:\\“\C
ELEKTROTECHNICKA ZKUSEBNA KAONS
Zborovské 54/22, Doudlevee, 301 00 Plzef, Czech Republic
tel.: +420 373 031 660, fax: +420 373 031 662, e-mail; info-ez@etd-bez.cz Total sheets: 5
Test Report
AP EZ/2016/043/01/EN \%ﬁ
Customer: BEZ TRANSFORMATORY azs.
Rybni¢na 40
835 54 Bratislava
Tested object: Transformer TOHn 338/10, s.n. 0363131
Test take over date: September 23", 2016
Test realization date: September 27™ , 2016
Test identification No.: 365-302-1624 Evidentiary No: 48/2016
Order No: B06/4500006720

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8:

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load lpss
(SN EN 60076-1, Clause 11.5 Measurement of no-load loss and current ~
Test results: In the text.

Enclosures; 1

™8
LR

prad
e

i
30™ September 2016 - Petr Sima

\ Electrical Testing Laboratory Director

Test Report is issued in 3 copies - 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too,

Methods used in testing are specified in the Quality Manual of the Eleclrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.

Tn case of discrepancies the Czech version of the Test Report takes precedence. ¢%/

e
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ETD TRANSFORMATORY a.s, Test Report No.: AP_EZ12016/043/0/EN ﬁ\_\\i’/"ﬁ
ELECTRICAL TESTING LABORATORY Enclosure No.: 4 Sheet: 1 Total sheets: 5§ Sy

»
Aceredited Testing Laboratory No. 1526  Customer: BEZ TRANSFOMATORY, Rybnitn4 40, 835 54 Bratislava ™" L 1526
Contents
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Performed tests
Routine tests:

* Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11("

The test was carried out at tappings 1, 3 and 5 of the tested transformer.

* Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested

transformer.

* Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the switch P1 of the tested transformer.

Used apparatuses N
Name Type Filing No.

Digital multimeter Fluke 189 PMMm 263

Digital multimeter Fluke 179 PMMm 269

Isolating converters BB3652 PMMp 254

Digital thermometer GMH 3710 PMMLt 268

Current transformer ABB Petercem EA100 PMTr 92

Current transformer ABB Petercem EA100 PMTr 93

Current transformer ABB Petercem EA100 PMTr 04

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.

In case of discrepancics the Czech version of the Test Report fakes precedence,

177




» ’ Y,
ETD TRANSFORMATORY a.s. Test Report No.: AP_EZ12016/043/0/EN \\\U_//
ELECTRICAL TESTING LABORATORY Enclosure No.: 4 Sheet: 2 Total sheets: 5 ;@“ a
CAMEY
Accredited Testing Laboratory No. 1526 Customer: BEZ TRANSFOMATORY, Rybnitna 40, 835 54 Bratislava : L 1526

Measurement of winding resistance
Description
The measurement of winding resistance was performed according to the Standard

SN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the fested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was 22.1 °C,
Resulting value of the resistance was recalculated to 75 °C.

Results
Resistances of transformer winding are noted in Tab. 1.

N &

GSeot | gy | Termina [ Delore e nd specol ess
transformer |- I 1 Ruessarea (@) |2 Ry (Q)
TU-1V | 4327722706 | 5218179848

- oo  [IU=1W | 4409968642 | 5317348421

| IV 1W | 4296965870 | 5.181094593

TO_1V | 4.052391875 | 4.886197505

HY (092%) 1U—1W | 4.103449421 | 4.947760873
IV_1W | 4.033412094 | 4.863312909

TU_ 1V | 3.870282471 | 4.666618304

. v ) [TU=1W | 3.846793231 | 4638296000

1V_1W | 3.803644329 | 4.586268931

Sn—2u | 0.002918685 | 0.003519223

LV 2n—2v | 0.002848058 | 0.003434065
2n—2w | 0.002892835 | 0.003488055

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss
Description

Measurement of short-circuit impedance and load loss was performed according to the Standard
SN EN 60076-1, Clause 11.4. The test was carmried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short circuited. Supply
current of 50 Hz was ca. 9 A. Temperature was 22.3 °C, '

Measured values of short-circuit impedance and load loss were corrected for the
temperature 75 °C.

B

i

%f\

ajz

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements accordng to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whol
In case of discrepancies the Czech version of the Test Report takes precedence.
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ELECTRICAL TESTING LARORATORY Enclosure No.: 4 Sheet: 3 Total sheets: 5 ’,,?”—ﬁ\\\?
RIAN

Accredited Testing Laboratory No. 1526  Customer: BEZ TRANSFOMATORY, Rybni&n4 40, 835 54 Bratislava L 1526

ETD TRANSFORMATORY a.s. Test Report No.: AP_EZ016/043/01/EN ﬁ&'/_z/
L)

Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

CZaAPy |
Tapping 1{(+5%) | 3(0%) | 5(-5%)
Zineasured { £2) 15.83 14.23 12.54
Z35(Q) 16.02 14.45 12.80
APy measured (W) | 2089.44 | 2494.65 | 2992.39
APyx7s (W) 254045 | 294391 | 344037

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents %’7

Description ‘ ( '

_ Measutement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Us.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90%U, | 100%U, | 110% U,
(208V) | (231V) | (254V)

CAP(W) | 2262 2014 | 3810 (

Tab. 3; Values of the no-load losses.

90%U, | 100%U, | 110% U,
(208V) | (231V) | (254V)

L(A) | 05192 | 07010 | 1.2956

Tab. 4: Values of the no-load currents.

NN

\,

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
Tespective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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according to &¢tion 16 of Act Ko. 2241997 Coll,, on teshnicnl regquirements for prostucls, us smended

CERTIFICATE OF ACCREDITATION

No. ol /2015

ETD TRANSFORMATORY y.s.
with registered office Zhorovska 54722, 301 00 Plzeil, Company Registration No, 25137808

10 the Testing Laboratory No, 1526
ELECTRICAL TESTING LABORATORY

Seape of accreditation:
Electrical and air-handling testing and measwring of iodusirial equipment 1o the exient as specilied in
the appendix to this Centilicate,

‘hls Centitieate of Accreditation 15 a proaf of Acereditation issued on the basis of assessment of fulfilbneat oinhe
zecredilation erileria in scvordunce with

CSN EN ISOEC 17025:2005

b its activilies performzd wiihin the scope and for the peried of validily of this Certificate, the Bady is entitled to refes 1o fix
Cerlifieate, provided thal the seereditation is not suspeded und e Dody eets the specified acceeditation requirvanenis in
wecondante with the relevant regultions applicable to the activity of an peeredited Conformily Assessment Body,

This Certificate of Acereditation replaces, 1o the Nufl axteni, Cenificute No.: 4742014 of [3 July 2014, or any adminisitative
acts building upon it

The Centilicate of Acereditation is valid until: 1 July 2018

Prague: 21 Seplember 2015

. .
AL;*.”.. e,

lifi Razitka
Director
Crech Acereditation lnstitute
Pehiic Service Conpany

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according,to the
respective standards, The presented fest results are in relation to the subject of tiese tests only. The Test Report may be reproduced only as a whole.
Tn case of discrepancies the Czech version of the Test Report takes precedence.
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Test Report
AP_EZ/2016/044/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybni¢na 40
835 54 Bratislava
Tested object: Transformer TOHn 358/10, s.n. 0363335
Test take over date: September 23™ | 2016
Test realization date: September 27" , 2016
Test identification No.: 365-302-1624 Evidentiary No: 48/2016 (
Order No: B06/4500006720 |

Testing methods, regulations: \;//7%7

ACCREDITED TESTS ACCORDING TO SOP_EZ/2,4, 6 and 8:

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
CSN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.

Enclosures: 1

-

7
J%@-&u_ |
Petr Sima h

Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.
Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a wholeA§L

In Plzei, 30" September 2016

In case of discrepancies the Czech version of the Test Report takes precedence.
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Tested object

Oil-immersed transformer TOHn 358/10. \%
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Performed tests
Routine tests:

e Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.2.
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

e Measurement of short-circuit impedance and load loss according to the Standard
(SN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

e Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the tested transformer.

Used apparatuses _ ‘\
Name Type Filing No.

Digital multimeter Fluke 189 PMMm 263

Digital multimeter Fluke 179 PMMm 269

Isolating converters BB3652 PMMp 254

Digital thermometer GMH 3710 PMMt 268

Current transformer ABB Petercem EA100 PMTr 92

Current ttansformer ABB Petercem EA100 PMTr 93

Current ﬁqnégéfmer ABB Petercem EA100 PMTr 94

Methods used in\fégting are specified in the Quality Manual of the Electrical Testing Laboratory and saiisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Customer:

Measurement of winding resistance
Description

The measurement of winding resistance was performed according to the Standard
CSN BN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of fransformer winding) was measured during the test. Temperature was 22.1 °C.

Resulting value of the resistance was recalculated to 75 °C.

Results

Resistances of transformer winding are noted in Tab, 1.

N2

CoSideof | oL o | Before type and special tests »
{t_l"an“éfor_m'e'r- B Tap Termmal _Rmasmd(gp) E;g,’s(g) {

TU—1V | 2339262923 | 2.820581509

: +51% , [1U=1w [ 2348953378 | 2832265839

1V_1W | 2276971985 | 2.745473805

- ; TU_1V | 2214036834 | 2.669589337

O | LU=1W [ 2205141310 | 2682978632

1V —1W | 2214905717 | 2.670636998

- TU- 1V | 2.089617836 | 2.519570319

(59 [1U=1W [ 2100680924 | 253290971

IV —1W | 2.090954523 | 2.521182038

v 2n—2u | 0.001879573 | 0.002266307

2n—2v | 0.001884503 | 0.002272252

2n—2w | 0.001922714 | 0.002318325

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss '

Description

. Measurement of short-circuit impedance and load loss was performed according to the Standard
CSN EN 60076-1, Clause 11.4. The test was cartied out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, L'V terminals were short circuited. Supply
cutrent of 50 Hz was ca. 17 A. Temperature was 22.4 °C.

Measured values of short-circuit impedance and load loss were corrected for thek

temperature 75 °C,

S
ee

%
7

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the

In case of discrepancies the Czech version of the Test Report takes precedence.

respective standards. The presented test resuits are in relation to the subject of these tests only. The Test Report may be reproduced only as a whnle.(&
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Accredited Testing Laboratory No. 1526 Customer:

Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

ZaAP,
Tapping 1(+5%)13(0%) | 5(-5%)
Zomeasured (2 ) 10.98 9.76 8.71
Z25( Q) 11.08 0.88 8.84
A Pymeasured (W) | 3226.18 | 3876.08 | 4643.64
APy (W) 3623.81 | 4552.84 | 5298.69

Tab. 2: Values of the short-circuit impedance and load loss. /

///7
Measurement of no-load loss and currents -
Description

_ Measurement  of no-load losses and currents was performed according to the Standard
C:SN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage U..

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90% U, | 100%U; | 110% U,
e 208V | (231V) | (254V)
CAP (W) | 3331 4207 | 5332
Tab. 3: Values of the no-load losses.
90%U; | 100%U, | 110%U;
) (208V) | (231V) | (254 V)
I (A) 07923 | 09980 | 1.5766

Tab. 4; Values of the no-load currents.

&

v

%
5
St

s

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in retation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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HARQEN AKREDITACH] ORGAN

EA MLA Signatory ~ AR
Cesky insibtut pro akreditaci, o.p.s. \2} 1)
OlSanskd 543, 130 490 Prahs 3 //

135u¢es

asearding 10 siction 16 of Act Ko 221997 Coll , un techuicat reguirements fir producis, 9% smended

CERTIFICATE OF ACCREDITATION

Na. 660 f2{15

! ETD TRANSFORMATORY a.s.
with registered office Zhorovska 54/22, 301 00 Pized, Company Regisimtion No, 25137808

10 the Testing 1.aboratory No. 1526
ELECTRICAL TESTING LABORATORY

Scope of acereditation:
Electrical and air-handling testing and measuring of industrial equipment to the extent us speeiffed |
the appeadix to this Centificare,

This Certiliema of Acerediitiion 15 a proof af Accredilativn issued on the basis of assessarent of (uififiment ol™th
acereditation Sriteria I soeprdunes with

CSN EN ISDVIEC 17025:2005

by its gctivitles performed within the scope and fur the periad of validily ul ihis Cerlilicate, e Hody Is entitled 1o refer 10 this
Ceriifivate, provided that the arersditaston is not suspended and e Body meets the specified acereditation wquirements in
aceonlance with the relevant regulitions applicable to the activity of an avcredited Confbrmity Assessmient Rody,

This Cerificate of Acorcditativa replaces, 10 tlie foll extent, Cetiticate No.: 37403014 of | F July 2084, or sny adnidnistative
acts building wpron it

The Centifivate of Acereditation is valid until: 1 July 2018

Prague: 21 Septenther 2015

6/ e 9

Jiri Razicka
Dirgctor
Ceeeh Acereditation Instihte
Public Service Compuny

g

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and safisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Test Report
AP_EZ/2016/045/01/EN

Customer: BEZ TRANSFORMATORY a.s.

Rybniéna 40

835 54 Bratislava
Tested object: Transformer TOHn 378/10, s.n. 0361503
Test take over date: September 23™ , 2016
Test realization date: September 27" , 2016
Test identification No.: 365-302-1624 Kvidentiary No: 48/2016
Order No: B06/4500006720
Testing methods, regulations: \
ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8: \%/ﬂ
CSN EN 60076-1, Clause 11.2 Measurement of winding resistance
CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
CSN EN 60076-1, Clause 11,5 Measurement of no-load loss and current

Test results: In the text. &

\_/

v
7

LA,

g

Enclosures: 1
A
RN i

L1\
In Pl%éix‘i, 30™ September 2016

Petr Sima

‘ Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the

respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whele.
In ease of discrepancies the Czech version of the Test Report takes precedence.
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Tested object

Oil-immersed transformer TOHn 378/10.

@ SASEH MAGNEH TPAHNOFHATDP 5

TGHn 378/10

[ 630 v

WACRO BN 80258
TESERAn 1A GTaRP

TOIMA A NROVEE0N

Performed tests
Routine tests:

S v e 000 Jum
waTa] CalCy 3

* Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.(
The test was carried out at tappings 1, 3 and 5 of the tested transformer. o

* Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested

transformer.

* Measurement of no-load loss and current according to the Standard CSN EN 60076-1,

Clause 11.5. The test was carried out at main tap of the tested transformer,

Used apparatuses
Name

Digital multimeter

Digital multimeter

Isolating converters
Digital thermometer
Current transformer
Current transformer
Current transformer

Type

Fluke 189

Fluke 179

BB3652

GMH 3710

ABB Petercem EA100
ABB Petercem EA100
ABB Petercem EA100

o

Filing No.
PMMm 263

PMMm 269 (\\ ‘Q)
PMMp 254 5 d
PMMt 268

PMTr 92
PMTr 93
PMTr 94

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation fo the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report takes precedence.
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Measurement of winding resistance
Description

The measurement of winding resistance was performed according to the Standard
(SN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on IIV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was 22,1 °C.
Resulting value of the resistance was recalculated to 75 °C.

Results
Resistances of transformer winding are noted in Tab. 1.

TS | ray | oo [T B sl \%4
transformey |~ S Ruarea (0 Ros ()10 -
1U~-1V | 1.263367322 | 1.523906108

(+ 51%) 1U-1W | 1.261630071 } 1.521810591

1IV—-1W | 1.264324863 | 1.525061119

1U—-1V § 1.189650904 | 1.434987471

v (0?; o [LU=1W [ 1186356280 | 1431013412
1V-1W | 1.189263079 | 1.434519668

1IU-1V | 1.114140538 | 1.343904929

(- 55%) 1U—-1W | 1.112359551 1.341756656

1V-—1W | 1.114562624 | 1.344414060

2n—2u | 0.001058774 | 0.001276623

Lv 2n--2v | 0.001091545 | 0.001316137
2n-2w | 0.001083715 | 0.001306696

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss
Description

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
C'SN EN 60076-1, Clause 11.4, The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state,

Voltage was applied to HV terminals of the transformer, LV terminals were short cjreuited. Supply
current of 50 Hz was ca. 28 A. Temperature was 22,3 °C. U

Measured values of short-circuit impedance and load loss were corrected forwnce
temperature 75 °C. z\

s

Rl

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

| | | T ZaAb

Tapping 1(+5%) [ 3(0%) ] 5(-5%)
Zmcasured ( ) 7.29 6.52 5.73
Z15(L2) 7.33 6.57 5.79

A Pyimeasurea (W) | 4468.19 | 5381.09 | 6461.08

APrys (W) 5427.18 | 6308.32 | 7356.14

Tab. 2: Values of the short-circuit impedance and load loss. \2

Measurement of no-load loss and currents
Description (

. Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage U,.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90%U, | 100%U, | 110% U,
(208V) | (231V) | (254V)

AP (W) | 4442 | 6014 | 7999 (

Tab, 3: Values of the no-load losses.

90% U, | 100% U, | 110 % U,
(208V) | (231V) | (254V)

Ch(A) | 13038 | 23427 | 71113

Tab. 4: Values of the no-load currents.

respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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CERTIFICATE OF ACCREDITATION

No. 661/ 2015

ETD TRANSFORMATORY a.s.
with registered office Zhorovskid 54722, 301 00 Plzeii, Compauny Registmition No, 25137808

10 the Testing Laboratory No. 1526
ELECTRICAL TESTING LABORATORY

Scope of acceredilation:

Electrical and air-handling esting and measuring of industrial equipment to the extent as specified |n
the appendix to this Cedtiflonte,

This Centhieata of Accraditalion 15 a proofl of Aceredildtivn issued on the basis of assessment of [ullilhgentyof
zeereditation ¢riterla in accordunce with

CSN EN [SO/IEC 17025:2005

30 its activities performed within the scope and for the pered of validity of this Cerdificate, the Body s entitted 1o refer 1o shid
Centificate, provided thal 1he acereditation §s not suspenderd and the Body meets the specified noareditation requiranents in
stecordange with the refevant segulations applicable to the activily ol &r neeredited Contormity Assessment Body.

This Centiicate of Acovditation replaces, W the fulf eatent, Certilicule No.: 47472014 of 13 July 2034, or ony administtative
acis huilding upon it

The Certificate of Acereditation is valid antil: 1 July 2018

Pragure: 21 Seplember 2015

(Ao iR

N

JiFi Riazitka
Lirectur
Cyech Acereditation Insulate
Public Service Company

Methods used in testing are specified in the Quality Manual of the Elecirical Testing Laboratory and satisfy the precision requirements accordingfjo the
respective standards. The presented test resulls are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Test Report
AP_EZ/2016/046/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybnién4 40
835 54 Bratislava
Tested object: Transformer TOHn 388/10, s.n. 0361830
Test take over date: September 23™ , 2016
Test realization date: September 27" , 2016
Test identification No.: 365-302-1624 Evidentiary No; 48/2016 (
Order No: B06/4500006720 : N

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8: \%

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance
CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
CSN EN 60076-1, Clause 11.5 Measurement of no-load loss and current
Test results: In the text.
N>
Q“h . £2) 4?‘.'}‘
s - 2
o} !
Enclosures: 1 %‘u f,‘ﬂé, A ié //
t% . 1526 _é'." //
L EIp : /
Ii—ff?tbfﬁ?ll:ﬁﬂk‘f JJA.{/"\_{;\-,"‘”‘

T v
Petr Sima

Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in elecironic form too.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the

respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report takes prcced?e.

A,

InPlzef, 30" September 2016
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Performed tests
Routine tests:

e Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.2.
The test was catried out at tappings 1, 3 and 5 of the tested transformer.

e Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings I, 3 and 5 of the tested
transformer.

o Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the tested transformer.

Used apparatuses

Name Type Filing No.
Digital multimeter Fluke 189 PMMm 263
Digital multimeter Fluke 179 PMMm 269
Isolating converters BB3652 PMMp 254
Digital thermometer GMH 3710 PMMLt 268
Current transformer ABB Petercem EA100 PMTr 92
Current fraﬁ’% ormer ABB Petercem EA100 PMTr 93
Current t1\gri}§fé;mer ABB Petercem EA100 PMTr 94
v

Methods used in testing dre specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements accordingto the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report takes precedence.
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Measurement of winding resistance
Description

The measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was 22.0 °C.

Resuiting value of the resistance was recalculated to 75 °C.

Results

Resistances of transformer winding are noted in Tab. 1.

Tab, 1: Resistances of transformer winding,

Measurement of short-circuit impedance and load loss

Description

/
poeal | ap | Torminal | Delore trpe andspedal st \//(/’
transformer |- =70 Rucanarea (Q) [0 Ry (Q) g :

TU_1V | 0.977786593 | 1.179431293

: +51% y [1U=1w | 0976430976 | 1.177796119

1V~ 1W | 0.978841210 | 1.180703405

TU—1V | 0920135431 | 1.109890987

HV (03:%) 1U—1W | 0.919654385 | 1.109310736
1V_1W | 0.020154348 | 1.109913806

TU—1V | 0.864955910 | 1.043332032

. 55%) TU—1W | 0.864148311 | 1.042357884
1V—_1W | 0.863237640 | 1.041259410

2n—2u | 0.000791778 | 0.000955063

Lv n—2v | 0.000788484 | 0.000951089
2n-2w | 0.000770467 | 0.000929358

Measurement of short-circuit impedance and load loss was performed according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short circujted. Supply
current of 50 Hz was ca. 32 A, Temperature was 22.2 °C,

Measured values of short-circuit impedance and load loss were corrected for the relerence
temperature 75 °C,

Methods used in testing are specified in the Quahty Manual of the Eleclrical Testing Laboratory and satisfy the precision requirements according to the

In case of discrepancies the Czech version of the Test Report takes precedence.

respective standards. The presented test results are in relation to the subject of these tests only, The Test Report may be reproduced only as a whole. #
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Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

. Z a APy o
Tapping 1(+5%) | 3(0%) | 5(-5%)
Zineasured { ) 8.23 7.25 6.71
Zq5(Q) 8.25 7.28 6.74
APy measured (W) | 5580.66 | 668541 | 805091
APy (W) 6700.98 | 7827.49 | 9088.76

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents

Description

_ Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Us.

Results

Measured values of no-load losses and currents are noted in tab, 3 and 4.

90% Uy | 100% Us | 110 % U,
o (208V) | (231V) | (254V)
AP (W) | 4710 6472 | 8678
Tab. 3: Values of the no-load losses.
90 % U, | 100% U, | 110 % U;
o (208V) | (231V) | (254V)
O L(A) | 13013 23207 | 7.0910

Tab. 4: Values of the no-load currents.

Methods used in testing are specified in the Qualily Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test resulis are in refation to the subject of these tests only. The Test Report may be reproduced only as a whole.

In case of discrepancies the Czech version of the Test Report takes precedence.
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HARQIDK! AKREDI AGH] ORGAR

EA MLA Signatory
Cesky institut pro akreditaci, 0.p.s.
Olzanska 5473, 13000 Praha 3

issues

aecording 1o seciion 16 of Act Ko 220997 Coll, on technical regadrements fir products, as amesded

CERTIFICATE OF ACCREDITATION

No. 660 /2015

ETD TRANSFORMATORY a.s.
with registered office Zhorovska 54722, 301 00 Plued, Company Registmition No, 25137808

.\

10 the Testing Laboratory No. 1526
ELECTRICAL TESTING LABORATORY

e
- o

Scope of aceredilation;

Electrical and air-handling testing and measneing of industrial equipment 1o the extent as specified in
the appendix to this Centificate.

This Cenifiente of Accrediiation is o prool of Acereditlivn ssucd on e hasls of assessment of Tulfilliment of he
accreditation Lriterio in neesrdunce with

CSN EN ISOAEC 17025:2005
Inits activities perlormied within the seope and for the period of validity of this Cerificate, the Bady Is entitled \o of
Certilicate, provided that the accredilition is not susgrended and the Bedy meets the specified acceditation rerifvin

wecordance with the relevant regulations applivablc to the actiy ity of an aucredited Contbrmity Assessnwent Body.

This Certificate of Acereditation replaces, 1o the it extout, Certilicsle No. 47472014 of 13 July 2014, or uny administiative
acts huilding upon ft.

The Cenificate of Aceredilntion 7s valid until: 1 July 2018

Prague: 21 September 2015

Jifi Razicka
Dirclor
Czech Aceraditation Insulute
Public Service Conpany

Methods used in festing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zborovska 54/22, Doudlevce, 301 00 Pizefi, Czech Republic

tel.: +420 373 031 660, fax: +420 373 031 662, e-mali: info-ez@etd-bez.cz Total sheets: 5

Test Report
AP_EZ/2016/041/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybnié¢nd 40
835 54 Bratislava
Tested object: Transformer TOHn 269/22, s.n. 0362480
Test take over date: September 23™ , 2016
Test realization date: September 26™ , 2016
Test identification No.: 365-302-1624 Evidentiary No: 48/2016
Order No: B06/4500006720

Testing metheds, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8: \?/7

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
C'SN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.

Enclosures: 1

f‘\\i%
A

| W
In Plzeff, - i 130" September 2016 Petr Sima
A Electrical Testing Laboratory Director

Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.
Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subjeet of these tests only. The Test Report may be reproduced only as a whole.

In case of discrepancies the Czech version of the Test Report takes precedence. (%
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Tested object

_Oil-immersed transformer TOHn 269/22. ’
BEZ TRANSFORMATORY S \?
. . /
M_ BRATISLAVA SLOVAKIA ce = Z

EN 60076-1
3] ra7e DE YLEI DE TRANSFORMATOR  numisut oo seie 0362480:

[ TOHn 269/22 | TS [€ TR
pureRe |60 kA 20000 222.5% |v [ 144 ] z
oA (g v aoran]v (o v
Po_ 80w 5 21000 |v OE RAGRE | erorrorel OO
P non [w ¥2{  20%00 v wveusse oe o I wies acspracy |
ul 506 s é 320000 ¥ CURENT DE SCURTCIRGUT s
teal 38 Jemw ©4] 78500 |v LasA RoRINAL | CulCu, B8 kg
- TW EEV FASA CIRCUIT MAGNETID ﬁ
weEnecrss | LRA X |
TEUPER LA DESCHDEREA ¢
ANUL DE FASRCATE - 201

(Y=

Performed tests
Routine tests:

* Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11(
The test was carried out at tappings 1, 3 and 5 of the tested transformer. ‘

* Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

¢ Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the switch P1 of the tested transformer.

Used apparatuses

Name Type Filing No.
Digital multimeter Fluke 189 PMMm 263
Digital multimeter Fluke 179 PMMm 269
Isolating converters BB3652 PMMp 254
Digital thermometer GMH 3710 PMMt 268
Current transformer ABB Petercem EA100 PMTr 92
Current transformer ABB Petercem EA100 PMTr 93
Current transformer ABB Petercem EA100 PMTr 94

Methods used in testing are specified in the Quality Manuat of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.

In case of discrepancies the Czech version of the Test Report takes precedence. /%
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Measurement of winding resistance
Description

. The measurement of winding resistance was performed according to the Standard
(:SN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was between
22.3 °C and 22.6 °C. Resulting value of the resistance was recalculated to 75 °C.

Results

Resistances of transformer winding are noted in Tab. 1.

- Slde pf A Tap .T_el‘I:llil'l_E._ll. B'efdlje; type :z'mfd. spec1altests \%/?
transformer bl Rugnnea (0) ] - Ros(Q) - .
1U—-1V | 137.2851789 | 167.4879182
(+'51%) 1U—-1W | 137.3936772 | 167.6202862
1V-1W | 137.3279432 | 167.5400907
3 1U-1V | 130.7847531 159.5573987
v (0 %) 1U—1W | 130.8511212 | 159.6383678
1IV—-1W | 130.8079614 | 159.5877129
1U-1V | 124.1509867 | 151.4642037
(- 55%) 1U~-1W | 124.3085651 | 151.6564494
1IV-1W | 124.2674901 | 151.6063379
Ly 2n-2u 0.05179086 0.063184849
2n—2v 0.05340874 0.065158662
2n—-2w | 0.05268132 0.064271210

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss
Description

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
(SN EN 60076-1, Clause 11.4. The test was carried out af tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short cifuite
current of 50 Hz was ca. 1 A. Temperature was 22.5 °C, X

Measured values of short-circuit impedance and load loss were corrected for the reference
temperature 75 °C.

d. Supply

Methods used.jn testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

. ) ZaAPy i
Tapping A(+5%)[3(0%) | 5(-5%)
Zimeasured ( Q) 242.11 215.84 194.80
Z15(Q) 20537 | 263.32 237.66
A Pemeasred (W) | 812,21 854.96 897.70
APygs (W) 990.89 | 1028.04 | 1079.44

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of ho-load loss and currents \%ﬁ

Description (

. Measurement of no-load losses and curtents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage U,.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90%U, | 100%U; | 110 % Us :
ey (208V) | (231V) | (254V) \
AP (W) | 7636 85.4 93.94 (

Tab. 3: Values of the no-load losses.

90 % U, 100% U, | 110% U,
(208V) (231V) | (254V)

L(A) | 0331 0.368 0.404 NS

Tab. 4: Values of the no-load currents.

Methods vsed in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as o whole,
In case of discrepancies the Czech version of the Test Report takes precedence. &\
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155Ues

according 1o seetion 16 of Act No 221997 Coll, on technicid requirements e products, as amended

CERTIFICATE OF ACCREDITATION

No. 061}/ 2015

ETD TRANSFORMATORY a,s.
with registered office Zhorovekd 5422, 301 00 Plzed, Companty Registration No, 25137808

12 the Testing Laboratory No. 1526
ELECTRICAL TESTING LABORATORY

Scope of actreditation:
Electrical and air-handling testing and measwring of industrial equipment 1o the extent a3 specified in
the appendis to this Cenifieate,
Ihis Cenitiente of Accreditation s a preef al Acercditalion issued on ihe basis of assessment of Tullillment of the
aecreditation eriterin In accordnes with
CSN EN ISOAEC 1702512005

1n iis adtivilies performed within the scope ond for the perind of validity of (his Centificate, the Body i entislef 1 by 1o this
Certificate, provided that the acvrediation is not suspended and die Body meets the specified acereditation requfrdgents in
pecordange with she relevent reguintions applicable te the activity of sn aceredited Conlormity Assessment Bddy.

This Certificate of Acereditalion replaces, 1¢ the Tl extent, Cerdificete Mo, 474052010 of 15 July 2014, or any
acts hailding upon i

The Centificate of Acereditstion is valid watil 1 Joly 2018

Prague: 21 September 2015 )
N S

> b9

Fiti Rhzicka
Direclor
Croeh Acereditanios Losiie
Public Service Company

Methods used in fésting are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test resulis are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUéEBNA

Zhorovska 54/22, Doudievce, 301 00 Plzeii, Czech Republic

tel.: +420 373 031 660, fax; +420 373 031 662, e-mall: Info-ez@etd-bez.cz Total sheets: 5

Test Report
AP_EZ/2016/042/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybni¢nd 40
835 54 Bratislava
Tested object: Transformer TOHn 299/22, s.n. 0362640
Test take over date: September 23™ , 2016
Test realization date: September 26™ , 2016
[Test identification No.: 365-302-1624 Evidentiary No: 48/2016 (
Order No: B06/4500006720 |

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8: ~

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
(SN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.

Enclosures: 1

e Petr Sima

Electrical Testing Laboratory Director

Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too,

Methods used in testing are specificd in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements acco;ingz(the
1

InPlzefi, 30" September 2016

Tespective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
Ta case of discrepancies the Czech version of the Test Report takes precedencs.
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Performed tests
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¢ Measurement of winding resistance according to the Standard (SN EN 60076-1, Clause 11.2.
The test was carried out at tappings 1, 3 and 5 of the tested transformer,

o Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was cartied out at tappings 1, 3 and 5 of the tested

transformer.

o Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the switch P1 of the tested transformer.

Used apparatuses
Name

Digital multimeter

Digital multimeter

Isolating converters
Digital thermometer
Cm‘rgn\titransfmmer
Current transformer
Cutrent fransformer

v

Type

Fluke 189

Fluke 179

BB3652

GMH 3710

ABB Petercem EA100
ABB Petercem EA100
ABB Petercem EA100

AN
Filing No.

PMMm 263
PMMrm 269
PMMp 254
PMMt 268
PMTr 92
PMTr 93
PMTr 94

.
N
N

~
~

W -
Meihods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
tespective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Measurement of winding resistance
Description

. The measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was cartied out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Olm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was between
22.1 °C and 22.5 °C. Resulting value of the resistance was recalculated to 75 °C.

Results
Resistances of transformer winding are noted in Tab. 1.

oSideof o oo b 0 ] - Before type and special tests ,
transformer . Tap . Termma] Rwre d(t;ylp) 1;175 (Q) . % (
IU-1V | 51.73159043 | 63.11254032 &7
+ Sos , [1U=1W | 51,03312335 | 6335841049 =
IV—-1W | 51.62890456 | 6298726356
v 3 1U—-1V | 54.61298768 | 67.84784496
(0 %) IU-1W | 54.66644564 | 66.69306363
1V—1W | 54.60578633 | 66.61905932
5 1U—-1V | 57.34690543 | 69.96322462
(-5%) 1U-1W | 57.39976792 | 70.02771686
IV—1W | 57.33795321 | 69.95230291
2n—2u | 0.019213564 | 0.0234405480
Lv 2n—2v | 0.019099928 | 0.0233019121
2n—2w | 0,019157943 | 00233726904

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss
Description

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short circuited. Supply
current of 50 Hz was ca. 3 A. Temperature was 22.6 °C.

Measured values of short-circuit impedance and load loss were corrected for the xeférence
temperature 75 °C.

Methods used in festing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented tes! results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

| |  ZaAP
Tapping 1(+5%) ] 3(0%) ] 5(-5%)
7 mcasured () 18624 | 166.03 | 149.85
Z1s (Q) 22721 | 12861 | 116.53
A Prmeasurea (W) | 1264.14 | 1330.68 | 139721
APiss (W) 1517.95 | 1597.85 | 1677.74

Tab. 2: Values of the short-circuit impedance and load loss.

7

. Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Measurement of no-load loss and currents

Description

Supply voltage was applied to LV terminals of the transformer; IIV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Us.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90%U, | 100%U, | 110% U,
(208V) | (231V) | (254V)

AP (WY | 12924 1436 | 157.96

Tab. 3: Values of the no-load losses.

90%U, | 100%U; | 110% U,
(208V) | (231V) | (254V)

I(A) 0.383 0.426 0.468

Tab. 4: Values of the no-load currents.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in refation fo the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence. (@
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HARDINI AKREDITAGH] ORGAN

GA MLA Signatory
Cesky institut pro akreditaei, o.p.s.
OlSanska 5473, 130 00 Praha 3

issues

acvosding to seetion 16 of Act No. 221997 Coll., on lechmier! requirements fir produsls, us smiended

CERTIFICATE OF ACCREDITATION

No. 66072015

ETD TRANSFORMATORY ..
with registered office Zhorovskd 54722, 301 00 Plzedr, Company Registmation No. 25137808

1o the Testing Laboratery No., 1526
ELECTRICAL TESTING LABORATORY

Scope of acereditation:

Eiectrical and nir-handling testing and measnring al industrial equipment to the extent ns speeilk
the appendix to this Cenificate,

Thls Cestificate of Accreditalion 15 a proof of Acereditation issued on the basis of assessment of Tulfill
accreditation eriferla i sceprdance with

CSN EN ISO/EC 17025:2005

I jis activities performed within the scope and for the pericd of validisy of this Centificate. the Body is cntifed to refvr \dlts
Certificate, provided thal the avereditasion is not suspended and the Body mects the speeliied accreditation requireinenys in
pecordance with the relevant regulations applicable to the activ Hy ofan weeredited Conlbrmily Assessment Baddy,

This Cerdificate of Aceieditation replaces, 1o the Jull extent, Certificate No.: 47472014 of 15 July 2014, or sny ndmimsirative
acis huilding upon iy,

The Cenifieate of Acercditation is valid until: | July 2018

//ZN';‘ ’.,.;:“: .

Yiri Rozicka
Director
Cyrech Accreditation Instiute
Fubliv Service Contpany

Prague: 21 September 2015

Methods used in testing are specified in the Quality Manuat of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORSVZ a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zhorovska 54122, Doudlevce, 301 00 Plzen, Czech Republic
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tel.: #420 373 031 660, fax: +420 373 031 662, e-mall: Info-ez@etd-bez.cz Total sheets: 5

Test Report
AP _EZ/2016/047/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybniéna 40
835 54 Bratislava
Tested object: Transformer TOHn 319/22, s.n. 0361960
Test take over date: September 23" , 2016
Test realization date: September 26, 2016
Test identification No.: 365-302-1624 Evidentiary No: 48/2016
Order No: B06/4500006720

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and §: \%)
CSN EN 60076-1, Clause 11.2 Measurement of winding resistance /

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss

CSN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.

Enclosures: 1

~
Eé
&
&
=&

Vs
i

: }\ IHM{S.F%}!‘:MTOR]‘
l \ ; AN R ) -
In Plzealy , 30" September 2016 Rt Petr $fma

Electrical Testing Laboratory Director
Test Repord is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.
Test Report is issued for the customer in electronic form $oo.

Methods used in testing are specified in the Quality Manuat of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test resuits are in relation to the subject of these tests only. The Test Report may be reproduced only as & whole(.w\

In case of discrepancies the Czech version of the Test Report takes precedence,
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Tested ohject
Oil-immersed transformer TOYn 319/22.

Performed tests
Routine tests:

* Measurement of winding resistance according to the Standard C'SN EN 60076-1, Clause 11.(
The test was carried out at tappings 1, 3 and 5 of the tested transformer. i

* Measurement of shori-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer,

e Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the switch P1 of the tested trans rmer.

Used apparatuses

Name Type Filing No.
Digital multimeter Fluke 189 PMMm 263
Digital multimeter Fluke 179 PMMm 269
Isolating converters BB3652 PMMp 254
Digital thermometer GMH 3710 PMMLt 268
Current transformer ABB Petercem EA100 PMTr 92
Current transformer ABB Petercem EA100 PMTr 93
Current transformer ABB Petercem EA100 PMTr 94

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of diserepancies the Czech version of the Test Report takes precedence.
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Measurement of winding resistance
Description

_ The measurement of winding resistance was performed according to the Standard
(SN EN 60076-1, Clause 11.2.3, Measurement was catried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was between
22.2 °C and 22.7 °C. Resulting value of the resistance was recalculated to 75 °C.

Results

Resistances of transformer winding are noted in Tab. 1.

TS0 | v Voo [ Bstore e and spei st
transformer |- - 77 ST Rueasared () | Ry ()

TU 1V | 36.53001464 | 44.02917783

- 51% , [1U=1W | 36,60274932 | 44.13853922

IV _1W | 36.58698981 | 44.08071062

TU -1V | 34.60412508 | 41.70792681

HY (03:%) TU_1W | 3471354513 | 41.83980945

1V _1W | 34.68085106 | 41.78415791

TU—1V | 3273462354 | 39.45463957

. 55% , [1U=1W | 3281904635 | 39.54101970

1V _1W | 32.79462623 | 39.51159787

2n—2u | 0.004330360 | 0.005209203

Ly n—2v | 0.004199683 | 0.005052005

n—2w | 0.004212380 | 0.005067280

&

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss
Description

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
(SN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short circpited. Supply

current of 50 Hz was ca. 3 A, Temperature was 22.6 °C.

Measured values of short-circuit impedance and load loss were corrected for the re fence
temperature 75 °C.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the preciston requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence, %
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BEZ TRANSFOMATORY, Rybnitn4 40, 835 54 Bratislava

Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

o zaAR.
Tapping 1(+5%)[3(0%) | 5(-5%)
Zmeasured ( ) 116.40 103.77 93.66
Z5(Q) 117.86 105.42 95.52
A Pyimeasured (W) | 157443 | 1864.00 | 2216.87
AP (W) 1914.73 | 221048 | 2574.23

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents

Description

(,

. Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state,

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage U,.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90%U;, | 100%U, | 110% U,
| 08v) | (231V) | (254V)
CAPG(W) | 1602 2030 | 2641
Tab. 3: Values of the no-load losses.

90%U; | 100%U, | 110% U,
Lo o] (208V) | (231V) | (254V)
LAY | 06932 | 07421 | 08351

Tab. 4: Values of the no-load currents.

Methods used in testing are specified in the Quality Manuat of the Electrical Testin

respective standards. The presented test results are in relation to the subject of these tests only. The Test Repart may be reproduced only as a whole.

In case of discrepancies the Czech version of the Test Report takes precedence,
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Cesky institut pro akreditaci, o.p.s. = /
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according 10 section 16 of Act No. 221997 Coll. on technicnt requirements foz profucts, us smended

CERTIFICATE OF ACCREDITATION

No. 661172015

ETD TRANSFORMATORY a.s,
with registered office Zhorovskd 54/22, 301 00 Pleefl, Company Registrution No, 25137808

to the Testing Labaratory Ne. 1526
ELECTRICAL TESTING LABORATORY
Scope ol acereditation;

Electrical and air-handling testing and measuring of industrial equipmient 1o the exien s specificd in
the appendix (o this Cenificate,

This Cenificate of Accrediintion 15 a proof of Accreditaliun issued on the basis of assessment of fublillnent of the
accredilation eniteria in uevordenes with

CSN EN ISOIEC 17025:2005

Inits wetivitles perfbrmed within the scopa and for the periad of vatidiny of this Centificase, the Body is entitled tofeefer 3
Cerificate, provided thal the accredilniton is not suspemied and the Dedy nects the specified accreditation reduirende
uceondunce with the relevant regulations applicable to the activity of an averedited Conformity Assessment Bosdy

Thiz Celificate of Aceredtativn replaces, 1o the full extent, Cernitieate No.: 4702314 of 15 July 2014, or poy adaifnishsylife
ucls building upon It

The Cerificate of Acereditation is valid until: 1 July 2018

Pragee: 21 Septetnber 2015 -
/ e - '_Q N

Jiti Rozicka
Director
Czech Acerediution Instiling
Puhliz Service Company

1/
/

Methods used in tcs:ting are specified in the Quality Marmal of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zborovské 54/22, Boudlevee, 301 00 Plzeri, Czech Republic

tel.: +420 373 031 660, fax: +420 373 031 662, e-mail: info-ez@std-bez.cz Total sheets: 5
Test Report
AP_EZ/2016/048/01/EN

Customer: BEZ TRANSFORMATORY a.s.

Rybni¢n4 40

835 54 Bratislava
Tested object: Transformer TOHn 339/22, s.n. 0363132
Test take over date: September 23™ , 2016
Test realization date: September 27" , 2016
Test identification No.: 365-302-1624 Evidentiary No: 48/2016 ,
Order No: B06/4500006720 ( \
Testing methods, regulations: .
ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8: \%
CSN EN 60076-1, Clause 11.2 Measurement of winding resistance '
CSN EN 60076-1, Clause 11.4 - Measurement of short-circuit impedance and load loss
CSN EN 60076-1, Clause 11,5 Measurement of no-load loss and current
Test results: In the text.

Enclosures: 1

tip
JHANSFORMATO R
i.3.

Ny

“-'--u u-—""

S .

.—"“.-.-

Petr Sima
Electrical Testing Laboratory Director
Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a witole. {%

InPlzefi, 30" September 2016

In case of discrepancies the Czech version of the Test Report takes precedence.
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Measurement of winding resistance
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Tested object

BRATISLAVA SLOVAKIA

E PAIEH MAGHEH TPM‘IC@OPMATOP.

wn| __ TOHn 339/22 |
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Performed tests

Routine tests:

vt s vaarapm [ L1150 ACS01 AG3 |

! S e e[ 0950 ] uva
N ]
winsmorecsy [ GOES, 389 |

BALRO - DEEM (20E)

o Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.2.
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

* Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested

transformer.

¢ Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the switch P1 of the tested transformer.

Used apparatuses
Name

Digital multimeter

Digital multimeter

Isolating converters
Digital thermometer
Current transformer
Current transformer
Current ﬁr&{n former

Type

Fluke 189

Fluke 179

BB3652

GMH 3710

ABB Petercem EA100
ABB Petercem EA100
ABB Petercem EA100

"
Filing No.

PMMm 263
PMMm 269
PMMp 254
PMMt 268
PMTr 92
PMTr 93
PMTr 94

N

Methods useﬂviA "tcsthlg are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the

in case of discrepancies the Czech version of the Test Report takes precedence.

respective standards, The presented test results are in relation 1o the subject of these tests only. The Test Report may be reproduced only as a whole. 2;
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Customer:

Measurement of winding resistance
Description

. The measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the fested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer, The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was between

20.3 °C and 20.8 °C. Resulting value of the resistance was recalculated to 75 °C.

Results
Resistances of transformer winding are noted in Tab. 1.

o Sdeof | erminal | Before type and special fests (
transformer | 7 | Y R (O [ Ra(@) |

TU—1V | 16.90893651 | 2053180697

: +51%) 1U—1W | 1691363568 | 20.53751297

1IV—1W | 1691245841 | 20.53608346

TU_1V | 16.01939321 | 1945167213

HY (035%) 1U—1W | 1602375368 | 1945696637

- IV 1W | 16.02209945 | 19.45495820

TU—1V | 15.12940941 | 18.37100242

. 55%) 1U—1W | 1515136377 | 1839766067

1V_1W | 15.13416638 | 18.37677860

. 2n—2u_| 0.002906887 | 0003522810

2n—2v_| 0.002966337 | 0.003594858

2n—2w | 0.002989680 | 0.003623147

Tab. 1: Resistances of transformer winding,

Measurement of short-circuit impedance and load loss

Description

Measurement of short-

circuit impedance and load loss was performed according to the Standard

/ .

CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short circuited. Supply
current of 50 Hz was ca. 4 A. Temperature was 21.4 °C.

Measured values of short-circuit impedance and load loss were corrected for the Teference
temperature 75 °C.

N

7,

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation 1o the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence. /%
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Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

[ zean

Tapping 1(+5%)|3(0%) | S5(-5%)
Z‘measu;@d ( Q ) 68.26 63.18 54.22
Z15(Q) 68.98 63.99 55.22

A Pk measured ( W) 2 088.47 2 496.51 2 986.57

APyss (W) 2559.12 | 2963.11 | 3444.16

Tab. 2: Values of the short-circuit impedance and load loss. \%7

Measurement of no-load loss and currents
Description

_ Measurement of no-load losses and ocurrents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV tetminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Uz.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90%U;, | 100%U, | 110% U,
(208V) | (231V) | (254V)

AR (W) | 2341 298.5 393.8

Tab. 3: Values of the no-load losses.

90%U, | 100%U, | 110% U,
(208V) | (231V) | (254 V)

 L(A) 1.0170 1.0760 | 12970 NS

Tab. 4: Values of the no-load currents.

r \
[

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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CERTIFICATE OF ACCREDITATION

No. 660 /2015

ETD TRANSFORMATORY a,s.
with registered office Zhorovsks 5422, 301 00 Plzefi, Company Registration No, 25137808

10 the Testing Laboratory No. 1526
ELECTRICAL TESTING LABORATORY

Scope of seereditation:
Electrical nnd air-handling tosting and measuring of industrial equipntent to the extent as fpecificd in
the appendix to this Cenificale,
hly Cenificate of Acoredittlion 15 1 proof of Acercdilalion issucd on e hasis of nssessneny of Aplh
acereditation etiteriy in accordanpe with

CSN EN ISOAEC 17025:2005

In its aclivitiss performed within the scope and for the peried of validily of this Certilicate, the Body i entiflod 1o refer io this
Cestificate, provided that the aeereditation is not suspended and the Bedy mevts the speeitied accredilation ECquirenens in
regonlance with the relevam regulativns applicable to the activity ol an weeredited Conformity Assessment Rody,

‘This Certificate of Acvieditation replaces, 1o the full exient, Certificate No.: H2L2004 of |5 July 2044, or nny adminisiative
acls building upon h.

The Centificate of Acereditation is valid until: | July 2018

Prague: 21 Seplember 2015

Jiti Rozidka
Direciur
Crech Accrediation Insutite
Public Service Company

. //2 <L ,.::‘;ptz"

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards, The presented test resufts are in relation to the subject of these tests only, The Test Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report takes precedence,
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ELEKTROTECHNICKA ZKUSEBNA

Zborovska 5422, Doudlevce, 301 00 Plzefi, Czech Republic
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Test Report
AP _EZ/2016/049/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybnidnd 40
835 54 Bratislava
Tested object: Transformer TOHn 359/22, s.n. 0363336
Test take over date: September 23" , 2016
Test realization date: September 26™ , 2016
Test identification No.: 365-302-1624 Evidentiary No: 48/2016
Order No: B06/4500006720

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8: | \%ﬂ
(SN EN 60076-1, Clause 11.2 Measurement of winding resistance "4

C'SN BN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss

CSN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.

Enclosures: 1 /\ \‘g /g
4

i
|

InPlzefi, 30" September 2016

/

Petr Sima
Electrical Testing Laboratory Director

Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.

Methods used in testing are specified in the Quality Manual of the Eleetrical Testing Laboratory and satisfy the precision requirements atcording to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,

In case of discrepancies the Czech version of the Test Report takes precedence.
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Tested object

Oil-immersed transformer TOHn 359/22. _ \7 .
. ,> BEZ TRANSFORMATORY . ' %\.,
&EZ__' . DRATISLAVA SLOVAKIA ; &

Performed tests
Routine tests:;

* Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.(_
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

» Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer. .

* Measurement of no-load loss and current according to the Standard C'SN EN 60076-1,
Clause 11.5. The test was carried out at main tap of the tested transformer.

Used apparatuses

Name Type Filing No.

Digital multimeter Fluke 189 PMMm 263

Digital multimeter Fluke 179 PMMm 269 \
Isolating converters BB3652 PMMp 254 &

Digital thermometer GMH 3710 PMMt 268 . \
Current transformer ABB Petercem EA100 PMTr 92

Current transformer ABB Petercem EA100 PMTr 93 \/
Current transformer ABB Petercem EA100 PMTr 94

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements accarding to the
respective standards. The presented test results are in relation to the subject of these tests onky. The Test Report may be reproduced only as a whate,
In case of discrepancies the Czech version of the Test Report takes precedence.
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Measurement of winding resistance
Description

_ The measurement of winding resistance was performed according to the Standard
C'SN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances ecach of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on IV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was between
22.3 °C and 22.7 °C. Resulting value of the resistance was recalculated to 75 °C.

Results
Resistances of transformer winding are noted in Tab. 1.

."*:'-;‘s_'iae of | o | Termingt j B:_efq_fg"ty'lié 5‘§'¢.s_p¢¢§a1'._t¢$§é : \%ﬁ
Aransformer- | U LT L Rugured () 15 Rys ()0
TU—1V | 9.636676126 | 11.61045316
( +51%) TU_1W | 9.680634743 | 11.66341535
IV_1W | 9.660335285 | 11.63895817
. [ 1U-1V [ 5.129011636 | 10.99880922
Hv 0% |1U=1W]| 0165738826 | 11.04305883
1V _1W | 9.155209410 | 11.03037278
TU—1V | 8.623641358 | 10.38992935
(_55% , [1U=1W [ 8662324251 | 104365354
1V _1W | 8.598903282 | 10.36012444
T ou | 0001932286 | 0.002326247
Lv - 2v | 0.001916093 | 0.002307650
20— 2w | 0001916987 | 0.002308726

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss
Description

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
SN EN 600761, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short circuited. Supply

current of 50 Hz was ca. 4 A. Temperature was 22.5 °C,

Measured values of short-circuit impedance and load loss were corrected for the re
temperature 75 °C.

-

;A
|

\\"\_,
Methods used in testing are specified in the Quality Manuat of the Electrical Testing Laboratory and satisfy the precision requirements accordingto the
respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report takes precedence.
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Resuits

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

, Z_ﬁAPk f
Tapping 1(+5%)]3(0%) 5(-5%)
Loneasured { ) 44.52 40.24 35.60
Z45(Q) 44.93 40.71 36.17
APymeasued (W) | 321776 | 3871.41 | 465032
APe7s (W) 395337 | 457021 | 534273

Tab. 2: Values of the short-circuit impedance and load loss.

Measurement of no-load loss and currents

Description

\%y

(,

Measurement of no-load losses and currents was performed according to the Standard
CSN BN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage U,

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90%U, | 100%U, | 110% U,
e (208V) | (231V) | (254V)
CAP(W) | 3280 4214 546,6
Tab. 3: Values of the no-load losses.
90%U, | 100%U, | 110% U,
(208V) | (231V) | (254V)
I(A) 1.0247 1.1057 | 14079

Tab. 4: Values of the no-load currents.

Methods used in testing are specified in the Quality Manua! of the Electrical Te:
respective standards. The presented test results are in relation to the su

Tn case of discrepancies the Czech version of the Test Report takes precedence.
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CERTIFICATE OF ACCREDITATION

No., 660 /2005

ETD TRANSFORMATORY n.s.
with repistered office Zhorovskd 5422, 301 00 Plzedi, Company Registration No, 25137808

to the Testing Laboratory No. 1526
ELECTRICAL TESTING LABORATORY

Seope of acereditation:

Electrical ond air-haudling testing and measuring of indusirinl equipment 10 the extent s speeificd in
the appendix to this Centificate.

This Centificate of Accrediation 15 a proof ol Accredilalion issucd on the hasis of assessment of fulfillmedt of the
zecreditation eritecia in meeoridenoe with

CSN EN ISOHEC E7025:2005

In its activities performed within the scope and for bz period of validit of 1his Cediltcate, the Body Is entil of 10 Hhis

Centificate. provided that the aeeredilidion is not suspemded and the Body meets Gre speeified accreditatiolus
wecordance with the relovam sgulitions applicable to the activity of s neeredited Contormily Asstssawal Rody.

This Cedificate of Aceraditalion replaces, 1o the full extent, Centilicale No.: $74:2004 of 13 July 2014, or any adminisirative
nets huilding upon i
The Cenificate ol Avereditation is valid wntil: I July 2018

e s

Prague: 21 September 2015 ,7 -
(628
. .
S ‘ T “‘\ ’

Jifi Rhziéka
Dirsetor
Crern Accrediation [ositute
Public Service Company

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the

respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a witole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Test Report
AP EZ/2016/050/01/EN
BEZ TRANSFORMATORY a.s.
Rybnidna 40
835 54 Bratislava
Transformer TOHn 379/22, s.n. 0363137

Customer:

Tested object:

Test take over date:
Test realization date:
[Test identification No.;

September 23" , 2016
September 26% | 2016
365-302-1624

_Evidentiary No:

48/2016

Order No:

B06/4500006720 ( |

Measurement of winding resistance

Measurement of short-circuit impedance and load loss
Measurement of no-load loss and current

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8:
CSN EN 60076-1, Clanse 11.2
CSN EN 60076-1, Clause 11.4
CSN EN 60076-1, Clause 11.5

Test results: In the text,

Enclosures: 1

10A1 ‘c‘-?ru i
ARSFGRULTO d
. 1.3, Y / .,
\_"‘_w — v e
30™ September 2016 Petr Sima
Electrical Testing Laboratory Director
Test Report is issued in 3 copies -2 are obtained by the customer and 1 is kept in the Laboratory.
Test Report is issued for the customer in electronic form too.
Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements accor%

In Plzen,

respective standards. The presented test results are in refation to the subject of these tests only. The Test Report may be reproduced only as a whole,
In case of discrepancies the Czech version of the Test Report tukes precedence.
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Tested object

Qil-immetrsed transformer TOHMHn 379/22.

'BEZ TRANSFORMATO!
BRATISLAVA SLOVAKIA’

Perforimed tests
Routine tests:

o Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.2.
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

e Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

o Measurement of no-load loss and current according to the Standard CSN{EN 60076-1,
Clause 11.5. The test was carried out at main tap of the tested transformer.

Used apparatuses -
Name Type Filing No.
Digital multimeter Fluke 189 PMMm 263
Digital multimeter Fluke 179 PMMm 269
Isolating converters BB3652 PMMp 254
Digital ther ometer GMH 3710 PMMt 268
Current trar:Efqr er ABB Petercem EA100 PMTr 92
Current transfors er ABB Petercem EA100 PMTr 93
Current tran"Ff mer ABB Petercem EA100 PMTr 94

Methods used in té ing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests enly. The Test Report may be reproduced only as a whole.
In case of discrepancics the Czech version of the Test Report takes precedence.
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Measurement of winding resistance
Description

_ The measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and S of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was 22.4 °C.

Resulting value of the resistance was recalculated to 75 °C,

Resuits

Resistances of transformer winding are noted in Tab. 1.

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load Idss

Description

Measurement of short-
CSN EN 60076-1, Clau

Voltage was appIied to HV terminals of the transformer, LV terminals werg-sho

CooSideof | o | o |- Before type and special tests: .
transtormer | TaP | Terminal S AR e %( 9
TU_1V | 5.413261123 | 6.519467553 '
( +51%) 1U—1W | 5419628383 | 6.527135970
IV—1W | 5430576016 | 6.540320765
U1V | 5.125074746 | 6.172389943
RV (03%) 1U—1W | 5.133326675 | 6.182328164
1V—1W | 5142458309 | 6.193325858
U~ 1V | 4.840437458 | 5.82938668>
. 55% , [1U=1W | 4847244409 | 5837784642
1V - 1W | 4.857349674 | 5.849954930
In—2u | 0.001054948 | 0.001270528
LV m—2v | 0.001087017 | 0.001301563
In—2w | 0.001103326 | 0.001328792

circuit impedance and load loss was petformed according to the Standard

se 11,4, The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

current of 50 Hz was ca. 10 A, Temperature was 22.7 °C.

Measured values of short-circuit impedance and load loss were correcte

temperature 75 °C,

1t circuited. Supply

or\he reference

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Results

Measured values of short-circuit impedance and load loss are noted in Tab. 2.

ZaAPy N
Tapping 1(+5%)] 3(0%) | 5(-5%)
Zoncasured () 28.34 25.14 2231
Z35(Q) 28.54 2538 22.60
A Prmessud (W) | 461976 | 552428 | 6631.54
APess(W) | 5637.77 | 649530 | 7594.04

Tab. 2: Values of the short-circuit impedance and load loss.

\Z7

. Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Measurement of no-load loss and currents

Description

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage Us..

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90 % U, 100% U, | 110% U,
REROEER SRR (208V) (231 V) | (254V)
AP (W) | 4482 586.2 813.1
Tab. 3: Values of the no-load losses.
90 % U, 100%U, | 110% U,-
(208V) (231V) | (254V)
Li(A) 1.0504 1.6423 6.5117

Tab. 4: Values of the no-load currents.

respective standards, The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech versicn of the Test Report takes precedence.
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No, 660 72015
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10 the Testing Laboratory No. 1526
ELECTRICAL TESTING LABORATORY

Scope of acereditation:
Electrical and air-handling testing and measuring of industrial equipment o the extent as specificd in
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Test Report
AP_EZ/2016/051/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybni¢n4 40
835 54 Bratislava
Tested object: Transformer TOHn 389/22, s.n. 0361831
Test take over date: September 23" 2016
Test realization date: September 26™ , 2016
'Test identification No.: 365-302-1624 Evidentiary No: 48/2016
Order No: B06/4500006720

Testing methods, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2, 4, 6 and 8: \%j

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
C'SN EN 60076-1, Clause 11.5 Measurement of no-load loss and current

Test results: In the text.

Enclosures: 1

i

In Plzesi, | / 30% September 2016

£
13, / V\“’":"*-.._,_

o

Petr Sima
Electrical Testing Laboratory Director

Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.

Methods used in testing are specificd in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requircments according to the
respective standards. The presented test results are in relation to the subject of these tests only, The Test Report may be reproduced only as a whole.

In case of discrepancies the Czech version of the Test Report takes precedence. /)
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Tested object

Oil-immersed transformer TOHn 389/22.
! 3

Performed tests
Routine tests:

* Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.(

The test was carried out at tappings 1, 3 and 5 of the tested transformer.

* Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings I, 3 and 5 of the tested

transformer.

¢ Measurement of no-load loss and current according to the Standard CSN EN 60076-1,

Clause 11.5. The test was carried out at main tap of the tested transformer.
Used apparatuses

Name Type Filing No.
Digital multimeter Fluke 189 PMMm 263
Digital multimeter Fluke 179 PMMm 269
Isolating converters BR3652 PMMp 254
Digital thermometer GMH 3710 PMMt 268
Current {ransformer ABB Petercem EA100 PMTr 92
Current transformer ABB Petercem EA100 PMTr 93
Current transformer ABB Petercem EA100 PMTr 94

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
Tespective standards. The presented test results are in relation to the subject of these tests only, The Test Report may be reproduced only as a whole,

Tn case of discrepancies the Czech version of the Test Report takes precedence.
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Measurement of winding resistance
Description

_ The measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was catried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer. The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was 22.5 °C.

Resulting value of the resistance was recalculated to 75 °C.

Results

Resistances of transformer winding are noted in Tab. 1.

e T | e |
former | L TR (D | Rs(Q)
) TO1V | 4.130217695 | 4.972300915 \%7

(b9 [JUZ1W | 4122274201 | 4962737897 z
IV_1W | 4.131014447 | 4.973260110
v [ 1U-1V | 3.007538807 | 4704221476
0% |LU=ZIW | 3898721044 | 4.693605917
IV—1W | 3.905860784 | 4.702201332
TU_1V | 3.686047671 | 4437571954
. 55% , [TU=1W [ 3678689180 | 4.428713187
IV —1W | 3.686406004 | 4.438003344
n—2u | 0.000788773 | 0.000949591
Ly 2n—2v | 0.000777999 | 0.000936620
2n—2w | 0.000799017 | 0.000961923

Tab. 1: Resistances of transformer winding.

Measurement of short-circuit impedance and load loss

Description

_ Measurement of short-circuit impedance and load loss was performed according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, L'V terminals were short circuited. Supply
current of 50 Hz was ca. 13 A, Temperature was 22.7 °C.

Measured values of short-circuit impedance and load loss were corrected for the ‘i"e{erence
temperature 75 °C.

sz

R

B

|

N

Methods used in testing are specified in the Quatity Manual of the Electrical Testing Laboratory and satisfy the precision requirements according fo,the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.

In case of discrepancies the Czech version of the Test Report fakes precedence,
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Results

Measured values of shott-circuit impedance and load loss are noted in Tab. 2.

Tapping 1(+5%)[3(0%)|5(-5%)
Zmeasured ( £2) 32.70 28.82 25.49
Zas () 32,79 28.94 25.62

A Pkmeasurcd (W) 5745.95 6 885.53 8 291.65

APrss (W) 6900.20 | 7998.12 | 9372.92

Tab. 2: Values of the short-circuit impedance and load loss. ‘
%ﬁ
P [/

Measurement of no-load loss and currents
Description (

, Measurement of no-load losses and currents was performed according to the Standard
CSN EN 60076-1, Clause 11.5. The test was carried out at main tap of the tested transformer in
temperature steady state.

Supply voltage was applied to LV terminals of the transformer; HV terminals were no-loaded.
Supply voltage during the measurement was set to 90 %, 100 % and 110 % of rated voltage U,.

Results

Measured values of no-load losses and currents are noted in tab. 3 and 4.

90 % U, 100% U, | 110% U,
(208 V) (231V) | (254V)

ARW) | 41 | e8| ses (

Tab. 3: Values of the no-load losses.

90%U, | 100%U, | 110% U,
(208V) | (231V) | (254V)

. L(A) | 10076 1.7373 | 6.5700

Tab. 4: Values of the no-load currents.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according o, the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only a5 awhole. |
In case of discrepancies the Czech version of the Test Report takes precedence.

28 U




ETD TRANSFORMATORY a.s, Test Report

STy,
No.: AP_EZ/2016/051/01/EN a\l\\_z/’/,
ELECTRICAL TESTING LABORATORY Enclosure No.: 4 Sheet: 4 Total sheets: 5 3—==7 A

. "}"’ﬁ:\"\‘“
Accredited Testing Laboratory No. 1526 Customer: BEZ TRANSFOMATORY, Rybnitné 40, 835 54 Bratislava L1526

NARODNI AKREDITASH] GAGAN
EA MLA Signatory
Cesky institnt pro akreditaci, 0.p.s.
Olanska 34/3, 130 00 Praha 3
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aceording to seetion 16 ol Act No. 221997 Coll, on technical reguirements Yo products, us aneisded

CERTIFICATE OF ACCREDITATION

No. 66072015

ETD TRANSFORMATORY a.s.
with registered office Zlhoyovskd 54/22, 301 00 Plzefi, Company Registration No, 251375808

to the Testing Laboralary Ne. 1526
ELECTRICAL TESTING LABORATORY

Scope of acercdilation:

Electrical ond air-handling testing and measuring of industrinl equipment 1o the extent ss specilied in
the appendix Lo this Cenlificate,

Thls Cenifieate of Aecreditation 15 a proof of Accredilation sued on the basis of msessment of folfilment of the
aecreditption ¢riteels in accordunce with

CSN EN ISOVIEC 17025:2005

In its aclivities pesfornicd within e scope and for the peried of validily of this Certificate, the Body is cntitled (o refer 1o this
Cerfificate, provided it the accreditnion is et suspended and the Body meets the speeified acereditplon roquirements in
neeordance with fhe retevant regulations applicadle te the activity of an aeeredited Contormily Assessmen Doy,

This Cestificate of Accrsditation replaces, 1o the full extent, Certellente MNo,: 47402014 of 15 fuly 2014, or uny adminisirative
acts building upon 1

The Certificate of Aceredilption is valid untit: 1 July 2018

Prague: 21 September 2015

P -
e (/\,,,;‘L: e

JiFi Rizi¢ka
Dirsctor
Czeeh Acereditation Insulvte
Public Saivice Compuny

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
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No. annex : -

Test Report
Ne.: 164000138/4

Name of measurement: Measurement of airborne noise emission

Name of product: Transformer

Part Name: TOHn 338/10 @

Serial number: 0363131 R

Specified parameters: VN: 10000 VAC +/-2x2,5%,; Nﬁaﬂwm VAC; 50 Hz; ; 250 kVA,
Manufacturer; BEZ Transformétory, a@ggﬁybniéné 40, SK - 835 54 Bratislava
Customer: BEZ Transformatory, a.s%, Rybniéna 40, SK - 835 54 Bratislava
Measurement place: Semi-anechoic g;% room, BEZ Transformatory, a.s., Bratislava
Measurement method: STN EN 185"@?4' ; STN EN 60076-10

Order number: B06/4560005987 / 06.07.2016

R\

<]
T TECHNICKY SKUS0BNY
UsTAV PIESTANY, £,

Date of issue: & 20" July 2016
% Skogobfia TSH
m Krajinskd cesta 2923/9
£ 62101 PIESTANY

Tested and elaborated by: Dipl. Ing. Dugan Miklo Checked and approved by: Dipl. Ing. Dusan Letko
Head of laboratory

Bistribution iist: 1% - Customer
1x -~ TSU Piestany, §.p.

Test results infroduced In this test report are related lo the test subject only and do not substitute othé\d clments required by state
supervisory authorilies and according to other speclfic regulations. Test report can be reproduced blished as a whale,

in parts only with written approval of TSU test body,
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Instrumentation used
Name : Type Serfal number Manufacturer
Microphone B&K 4189 2741387 Briiel& Kjeer, Denmark
Frequency analyser B&K 2250 2739661 Briel& Kjasr, Denmark
Acoustic calibrator B&K 4231 2725611 Briiel& Kjeer, Denmark
Reference sound source B&K 4204 680788 Briel& Kjeer, Denm
Digital logger ALMEMO 2290-4 HO1060898M  AHLBORN, Ger e
Thermomster and humidity probe FH-AG46-11 01080716 AHLBORN e ny %7
Barometer FDAB12-MA 01080293 AHLB ermany ‘ f ’
Instrumentation are metrologically traceable to the standards of accredited l gaff'bn laboratory of the
Technical Acoustics and Consumer Goods Testing Body in TSU Piestany, s. b, pec;f ied in time intervals
in according to quality manual of Testing body. v,

Measurement method @

STN EN IS0 3744 (01 1604) Acoustics. Determination of seund %o '?r‘!evels of noise sources using sound
pressure. Engineering method in an essentially free field over a @lng plane.

STN EN 60076 (01 1604) Power transfarmers, Part 10: D@ ination of sound levels.

Measurement conditions
— Date of measurement: 6" July 2016 Q
— Atmospheric: th=22,9°C; RH= 59; ( pe= 100,1kPa
— Acoustic: Free field over a éﬁ%ﬂing plane in the semi-anechoic testing room.
Averaged bac %J d noise level Lpa< 18,0 dB.
er

— Operation: Transfor test was placed on a reflecting plane of the testing space
when [neas ed The transformer was in operating mode without load during
thg n@urement Supply voltaga:3 x 420 VAC / 50 Hz.

— Measuring: {%S icrophone positions were evenly situated on measuring line around
former in height v = 0,435 m over the reflecting plane.
umber of the measurement points: 16. Height of transformer container: h = 0,87 m.
Measuring distance d = 0,3 m. Measurement surface S = 6,26 m”,

The sound %w r level Lyand the sound power levels in one-third octave frequency bands Lwis oot shgl be
Galculat llows

Ly =Ly +10-log (Si] [aB]  (re. 1072 wW)
0

where Ly is the surface sound pressure level corrected for background noise

.., and acoustical environment, in decibels (re. 20 pPay;
S\ / is the area of the measurement surface, in square meters; Sy = 1 m®

j 1
4
Teost resyfts % roduced in this test report are relaled to the fest subject only and do not substitute other documents required by stafe
supprws fy authorifles and according to other specific regulations. Test report can be reproduced or published as a whols,

In parts only with written approval of 78U test body.
T-10-13/1.0 %
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Operation status: NO LOAD Table 1
Frequency]Hz] 50 63 80 100 | 126 | 160 | 200 | 250 | 315 | 400 | 500 | 630
Lynrsoct[dB] (ref. 1pW) | 28,6 | 22,3 | 18,1 | 37,8 1 20,2 | 21,8 | 39,4 | 20,7 | 41,4 | 32,3 | 31,8 | 36,3
-1
Freguency[Hz] 800 | 1k | 1,25k | 16k | 2k | 25k | 315k [ 4k 5k | 63k Btﬁéﬁﬂ’
Livisoct [dB] f(ref. 1pw) | 33,7 | 256 | 19,5 | 10,7 | 28,5 | 28,9 | 252 | 23,0 | 28,6 | 28,0 g@;& 39,4
N
Sound pressure level Ly = 39,6 (ref. 20 pPa) %«&Q

A-weighted sound pressure level Lyar = 35,5 dB (ref. 20 ﬁw
Environmental correction Kza= 0,3 dB e, ﬁ
Sound power level Ly = 47,6 dB (ref. 1pW,
A-weighted sound power level Ly = 4&5@ {ref. 1pW)

1000 1 . , &

b 1 ] T : |
: : : ! } 1o
! 1_1_]‘_ 1o __f | _ olkes |
2 e Lo || omwened |
— S T S SN L o IR 1
5 || YT
= e ] — i
= ; A I ;
= 1 F 7 | H 7! I E N !
z 1 I ; EE .{! | E - . I .‘
£ ; ' Py !
s = T
g ol I o '
k] S . e P i
= e o I [
2 i : [ S [
3 i H I g
k= 11 el ol im
i HARHERE 1R |
@ SRRy H1: ! 4 !
o= o i | ] A i H H
h=] 1 . ] | | |
I ‘ il T
I il =L |
dITHEE JIRITHIHIE ;
o -]

&

Auﬂgf{é; is the sound power level in one-third octave frequency bands, in decibels;
is the sound power level, in decibels;

% is the A-weighted sound power level, in decibels.

background noise too high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Ly,, fora coverage
probability of 95% (coverage faclor k = 2) as defined in the TPM 0051-93, is 1,2 dB.

Test results infroduced in this test report are refated fo the test subject only and do not substitute otherdceuments required by state
supervisory authorities and according to other specific regulations. Test report can be reproduced o Ubjished as a whale,
in parts only with vritten approval of TSU test body.

COPYRIGHT © TSU Ptestany, 5.p.
T-40431.0
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Test Report
Ne.: 164000138/1

Name of measurement: Measurement of alrborne noise emisslon

Name of product: Transformer ;
Part Name: | TOHR 358/10 @
Serial number: 0363335 %, ¥
Specified parameters: VN: 10000 VAC +l-2x2,5%l§§:‘ﬁ00/231 VAGC: 50 Hz; ; 400 kVA;
Manufacturer: BEZ Transformatory, agss,Rybnitna 40, SK - 835 54 Bratistava
Customer: BEZ Transformétff,y%a.;., Rybniéna 40, SK - 835 54 Bratislava
Measurement place: Semi-anechoic:testing room, BEZ Transforméatory, a.s., Bratislava
4]
Measurement method: STN EN IS®8744; STN EN 60076-10
Order number: BOB/45@Q£%87 / 06.07.2016
A
Date of issue: 0\ 20" July 2016
@ TECHNICKY SKUSOBRY
@ UsTAY PIESTANY, b
ﬁ% Ska¥obRa TSU
%ﬂ%ﬁy Krajinska cesta 2929/89
gg 82101 PIESTANY
-324-
Tested and elaborated by: Dipl. Ing. Dusan Miklo Checked and approved by: Dipl. Ing. Du3an Letko

; Head of laboratory

Distribution Tist: }i; - Customer
[ fx - 18U Piedtany, 3.p.

/
!

[ RN
Test res&’;f: il %"tribduégd In this test report are relaled to the test subject only and do nol substitute other docu
supervisory autharities and according fo other specific reguiations. Test report can be reproduced or publis

e in parts only with wriften approval of TSU test .
COPYRIGHT @ TSU Piedtany, §.p.
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w—| TECHNICKY SKUSOBNY. | . I uss
USTAYV PIESTANY, & Tacws 0008
y S.P. ,///;;\\\\ Reg. No, 009/S-047
Krajinska cesta 2929/9, 921 01 PieSt'any, Slovenska republika AN
Skasobne TSU - SkiSobiia technicke] akustiky a spotrebného tovaru
Tel.: +421-33-7957173, 199 Fax: +421-33-7957172 E-mall: dusan.letko@tsu.sk www.tsu.sk
Report No.: 164000138/1 Page: 2 of 3
No., annex : -
Instrumentation used
Name Type Serial number Manufacturer
Microphone B&K 4189 2741387 Briiel& Kjeer, Denmark
Frequency analyser B&K 2250 2739661 Briel& Kjser, Denmark
Acoustic calibrator B&K 4231 2725611 Briiel& Kjzer, Denmark?
Reference sound source B&K 4204 680788 Briel& Kjeer, Dena@
Digital logger ALMEMO 2290-4 HO1060898M  AHLBORN, Ger e 2
Thermometer and humidity probe FH-AB646-11 01080716 AHLBORN Sgrmany \%27
Barometer , FDAG12-MA 01080293 AHLB ermany /\

Instrumentation are metrologically fraceable to the standards of accredited ahgaﬁ'on Iaboratory of the
Technical Acoustics and Consumer Goods Testing Body in TSU Piestany, s. n specified in time intervals
in according to quality manual of Testing body.

Measurement method

STN EN ISO 3744 (01 1604) Acoustics, Determination of sound %@eve]s of noise sources using sound
pressure. Engineering method in an essentiaily free field over a ﬂ%‘g ing plane.

STN EN 60076 (01 1604) Power transformers. Part 10: D@ sination of sound levels,

Measurement conditions
— Date of measurement: 6" July 2016 Q

~ Atmospheric: tp=22,9°C; RH = 59{’6 pe= 100,1kPa

- Acoustic: Free field over a f*"“ﬁng plane in the semi-anechoic testing room.
Averaged bac@ d noise level L a< 18,0 dB.

— Operation: Transfor er test was placed on a reflecting plane of the testing space (
when meas ed The transformer was in operating mode without load during
thg n@urement Supply voltage:3 x 420 VAGC / 50 Hz.

- Measuring: {ﬁ% icrophone positions were evenly situated on measuring line around
former in height v = 0,475 m cver the reflecting plane.
umber of the measurement points: 16. Height of transformer contamer h=0,95m.
Measuring distance d = 0,3 m. Measurement surface S = 7,41 m®.

The sound { ver level Ly and the sound power levels in one-third octave frequency bands Ly oat, 8hall be
calcu[at i

Bllows

Ly =Ly +10-log ("5"] [dB]  (re. 10"2w)
4}

where Ly s the surface sound pressure level corrected for background noise

and acoustical environment, in decibels (re 20 pPa);
S is the area of the measurement surface, in square meters; S, = 1 m”

Test results introduced in this test report are related to the test subfect only and do not substifute offer r‘do\cumants required by state
supervisory authorities end according to other specific requlations. Test report can be reproducedhor published as a whole,

in parts only with written approval of TSU test body.

COPYRIGHT @ TSU Pieitany, &.p.
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=—| TECHNICKY SKUSOBNY. | . ™ suss
USTAV P|EéTANY, S.p. %y | _Reg: No. 000/5-047
Krajinska cesta 2929/9, 921 01 PieStany, Slovenska republika e
Skasobne TSU - Skisobiia technickej akustiky a spotrebného tovaru
Tel.: +421-33-7957173, 199 Fax: +421-33-7957172 E-mail: dusan.letko@tsu.sk www.tsu.sk
Report No.: 164000138/ Page: 3 of 3
No. annex: -
Operation status: NO LOAD Table 1
FrequencylHz] 50 63 80 100 | 125 | 1860 | 200 | 250 | 315 | 400 | 500 | 630

Lo [AB] (ref.1pw) | 26,2 | 264 | 20,0 | 42,6 | 249 | 194 [ 38,3 | 31,2 | 44,8 | 36,4 36,3 407

Frequency[Hz] 800 | 1k | 1,25k | 1.8k | 2k | 25k | 315k | 4k Bk | 63k azﬁ%nw
b 334

Lyjsoct [AB] (ref. 1pw) | 385 | 23,4 | 14,1 | 196 | 27,6 | 28,5 | 25,1 | 25,3 | 28,9

Sound pressure level Ly = 41,1 (ref. 20 pPa)

A-weighted sound pressure level Loy = 36,6 dB (ref. 20 yPafed
Environmental correction Kz3= 0,3 dB% ﬁw
Sound power level Ly = 49,8 dB (ref. 1p@ B
A-weighted sound power level Lya= = (ref. 1pW)

Oiinear

OA-welghled
Sl

—_— i

Hiadina akustického vykonu [dB] (re. 1 pw)

1&@, is the sound power level in one-third octave frequency bands, in decibels;
is the sound power level, in decibels;
is the A-weighted sound power level, in decibels.
background noise too high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Lya, for a coverage
probability pf 95% (coverage factor k = 2) as defined in the TPM 0051-93, is 1,2 dB.

N \ o~
[ .

AT
Test resu}rs infrpguced in this test report are refaled to the test subject only and do not substitute other do menrs required by state
supen/fSOry u!honﬂes and according to other specific regulations. Test report can be reproduced or puhfished as a whole,
in parts only with writlen approval of TSU tes ,
COPYRIGHT © TSU Pie3tany, 5.p.
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TECHNICKY SKUSOBNY. | 2% M gonas
USTAV PIESTANY 8.p. %BM%TE\? Reg. No. 009/5-047

Krajlnské cesta 2929/9, 921 01 Pie3tany, S[ovenské republika WS
Skiasobia TSU - Skigobha strojov a vyrobnych zariadent
Tel.: +421-33-7957173, 199 Fax: +421-33-7957172 E-mail: dusan.miklo@tsu.sk www.tsu.sk
Report No.: 164000207/3 Page: 1/3
No. annex: -

Test Report
o.: 164000207/3

Name of measurement: Measurement of airborne noise emission%,

Name of product: Transformer
Part Name: TOHn 378/10 @

Serial number: 0361503 %g:\

Specified parameters: VN: 10000 VAC +/-2x2,5¥g\|‘:l ¥400/231 VAC; 50 Hz; ; 630 kVA,;

Manufacturer: BEZ Transformatory, Rybni¢na 40, 8K - 835 54 Bratislava
Customer: BEZ Transformatony, a.s., Rybni¢na 40, SK - 835 54 Bratislava
Measurement place: Sem[-anechowgt’ §ng room, BEZ Transformatory, a.s., Bratislava
Measurement method: STNEN]I 44; STN EN 60076-10

Order number: 806145@ %3 { 03.10.2016

foeg TECHNICKY SKUSOBNY
B UsTaAv PIESTANY, &.p.

Skidobra TSU
KraJinska cesta 2929/¢

92101 P[ESTANY

Tes and elahorated by: Checked and approved by:

Dipl. Ing. Dusan Miklo Dipl. Ing. Toméa$ Bednérik
Test Engineer Technical Head

supervisory authorities and according to other specific reguiations. Test report can be reproduced or byublished as a whole,
in parts onfy with written approval of TSU test body.

COPYRIGHT © TSU Piedtany, 3.p.
\\\ \

Distribution list 1x — Customer
1x — TSU Piestany, §.p .
Test results infroduced In this test report are related fo the test subject only and do not substitule other Q;l%niweqmred by state

T-10-131.0
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Instrumentation used

Name Type Serial number Manufacturer
Microphone B&K 4189 2741387 Briiel& Kjeer, Denmaik
Frequency analyser B&K 2250 2739661 Brliel& Kjeer, Denmark
Agcoustic calibrator B&K 4231 2725611 Briiel& Kjeer, Denmark
Referance sound source B&K 4204 680788 Briel& Kjaer, Denmark
Digital logger ALMEMO 2290-4 H01060898M  AHLBORN, Germany
Thermometer and humidity probe FH-AB46-11 01080716 AHLBORN, Germany
Barometer FDAG12-MA 01080293 AHLBORN, Germany,gé,

Instrumentation are metrologically traceable to the standards of accredited metrological Iaborato
in TSU Plestany, s. p. as specified in time intervals in according to quality manual of Testing i

Measurement method Q

STN EN ISO 3744 (01 1604) Acoustics. Determination of sound power levels of poi sources using sound
pressure. Engineering method in an essentially free field over a reflecting plan} @

@und levels.

STN EN 60076 (01 1604) Power transformers. Part 10: Determination

Measurement conditions g ?%ﬁ’ \%7
— Date of measurement: 29. 09. 2016 p
— Atmospheric: to= (20,1 —21,1)°C; RH = (49, 2%:49,7) %; po= (100,1 - 100,3) kPa

— Acoustic: Free field over a reffecting piang in the semi-anachoic testing room.
Averaged backgroung r@ vel Lya< 17,0 dB.

when measured nsformer was in operating mode without load during
the measurer@ upply voltage:3 x 400 VAC / 50 Hz.

— Measuring: The micrepggne positions were evenly situated on measuring line around
transfgrmer in height v = 0,50 m over the reflecting plane.
Nug er of the measurement polnts: 16, Height of transformer contalner h = 1,00 m.

— Operation: Transformer unde) é;@,é as placed on a reflecting plane of the testing space
al

fing distance d = 0,3 m. Measurement surface S = 8,20 m®.

The sound po%é %/el Ly and the sound power levels in one-third octave frequency bands Ly oo, Shall be
calcutated a5 fo Iows

@ S ;
o A LW = Lpf + 10 ' lOg [—S—J [dB] (re. 10-12 W) i
R .

where Ly s the surface sound pressure level corrected for background noise

and acoustical environment, in decibals (re 20 pPa);
S Is the area of the measurement surface, in square meters; Sp = 1 m*

Report No.: 164000207/3 COPYRIGHT ©TSU Piestany, £p. Page 2/3

/24



Operation status: NO LOAD Table 1

Frequency [Hz) 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630

Lwiaoct [dB] (ref. 1pw) | 31,9 | 19,9 | 284 | 51,6 | 333 | 28,3 ( 464 | 38,3 | 51,3 | 38,8 | 42,5 | 42,9

Frequency [Hz] 800 | 1k | 125k | 1,6k | 2k | 25k | 315k | 4k 5k | 63k | 8k 10k

Lwinout [dB] (ref. 1pW) | 456 | 30,4 | 252 ) 31,5 [ 373 | 37,7 [ 31,5 | 33,7 { 389 | 36,7 | 43,3 | 439

N
Sound pressure level Ly = 47,8 dB (ref. 20 yPa) &)

A-weighted sound pressure level Lyas = 42,8 dB (ref. 20 yPa) &

>
Environmental correction K;4= 0,3 dB (%,}

2y
Sound power level Ly = 56,9 dB (ref. 1ij£©

=
A-weighted sound power level Lya = 52,0 dB (%f—?i PW) %

W0 -

. _?.__ R R B

=2
=]

\

[
S

OA-welghted

B0 |-

00 i L

.

800 1

Sound Power Level [dB] (re. 1 p)

]
I
-
NI S
!
1]
[

g
=)
|

1

1,25k

Lwinoet  is the sound power level in one-third octave frequency bands, in decibels;

Ly is the sound power level, in decibels;
Ln is the A-weighted sound power level, in decibels.
) background noise too high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Ly, fora coverage
probability of 95% (coverage factor k = 2) as defined in the TPM 0051-93, is Q,2 dB.

the end of a test report \ \ -

. \ \
Report No.: 164000207/3 COPYRIGHT © TSU Piestany, &.p. 5\\ Page 3/3
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—4 | USTAV PIESTANY, 3.p. = | Reg. No. 000/S-047
Krajmské cesta 2929/9, 921 01 Piedtany, Slovenska republika AR
Skudohfia TSU - SkiiSobiia strojov a vyrobnych zarladeni
Tel.: +421-33-7957173, 199 Fax: +421-33-7957172 E-mall: dusan.miklo@tsu.sk  www.tsu.sk
Report No.: 164000207/ Page:1/3
No. annex: -

Test Report
Ne.: 164000207/1

Name of measurement: Measurement of airborne noise emission%

Name of product: _ Transformer

Part Name: TOHn 388/10

Serial humber: 0361830 AN

Specified parameters: VN: 10000 VAC +/-2x2,58; NN¥400/231 VAC; 50 Hz; ; 800 kVA;
Manufacturer: BEZ Transformatory, s%@bniéné 40, SK - 835 54 Bratislava
Customer: BEZ Transforméto a s., Rybnigna 40, SK - 835 54 Bratislava
Measurement place: Semi- anechm %g room, BEZ Transformatory, a.s., Bratislava
Measurement method: STNEN! O% 4 STN EN 60076-10

Order number: 806/45 %?783 / 03,10.2016

W@

10" October 2016

Date of issue: :j ‘%
% % TECHNICKY SKUSOBNY

UsTav PIEETANY, &.p.
SkGtobfa TSU

Krajinsk&d cesta 2928/9
@ M 62101 PIESTANY
.316- M

Tested and elaborated by: Checked and approved by:
Dipl. Ing. Dugan Ml}do : Dipl. Ing. Tomas Bednarik
Test Enginger h Technical Head

i s

Distribution I|$t. g’x - Custormer

X ~TSU Piedtany, §.p.
Test resyltsfh’troduced in this fest repert are related to the test subject only and do not substitufe other do ums\r;’ts required by state

supgrvisory authorities and acoord.'ng fo other specific regulations. Test report ca reproduced or pOlished as a whole,
4 in parts only with written approval of TSU test })\
COPYRIGHT © TSU PieStany, §p.
kY T-10-131.0
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Instrumentation used

Name Type Serial number Manufacturer
Microphone B&K 4189 2741387 Brilel& Kjeer, Denmark
Frequency analyser B&K 2250 2739661 Brile!& Kjasr, Denmark
Acoustic calibrator B&K 4231 2725611 Britel& Kjzer, Denmark
Reference sound source B&K 4204 680788 Briel& Kjeer, Denmark
Digital logger ALMEMOC 2200-4 HO1060898M AHLBORN, Germany
Thermometer and humidity probe FH-AB46-11 01080716 AHLBORN, Germany

Barometer FDAS12-MA 01080293 AHLBORN, Germany

Instrumentation are metrologically traceable to the standards of accredited metrological Iaborato@
in TSU Piestany, s. p. as specified in time intervals in according to quality manual of Testirg.

Measurement method g@

STN EN IS0 3744 (01 1604) Acoustics. Determination of sound power levels of nois! -s‘éurces using sound
pressure. Engineering method in an essentially free field over a reflecting

STN EN 60076 (01 1604) Power transformers. Part 10: Determination @und levels. \?
S

Measurement conditions
— Date of measurement: 29, 09.2016 g&
—~ Atmospheric: ty=(20,1~21,1)°C; RH = (49, 2§ 9,7} %; po=(100,1-100,3) kPa

plang in the semi-anechoic testing room,

— Acoustic: Free field over a reflecting
sk [8vel Lpa< 17,0 dB,

Averaged backgroung nfisg

— Operation:. Transformer unde @g}as placed on a reflecting plane of the testing space
when measured < hesttansformer was in operating mode without load during
the measurerp&it. XSupply voltage:3 x 400 VAC / 50 Hz.

— Measuring: The micr@p&ne positions were evenly situated on measuring line around
transformer in height v = 0,51 m over the reﬂectlng plane.

i

The sound po%@i&el Ly and the sound power levels in one-third octave frequency bands Lz oo, Shall be
calculated a8 follows

Ly =Ly +10-log [SﬁJ [dB]  (re. 10" W)
. . 0

where Ly is the surface sound pressure level corrected for background noise
and acoustical environment, in decibels (re 20 pPa);
S s the area of the measurement surface, in square meters; Sy = 1 m?

Report No.: 164000207/1 COPYRIGHT @ TSU Piektany, 5.p. Page 2/3
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Operation status: NO LOAD Table 1
Frequency [Hz] 50 { 63 | 80 | 100 | 125 | 160 | 200 | 280 | 316 | 400 | 500 | 630
Lot [dB] (ref. 1pW) | 41,5 { 249 | 33,6 | 56,7 | 38,5 | 33,0 | 52,8 | 40,5 | 52,9 | 449 | 40,0 | 481
Frequency [Hz] 800 | 1k | 425k | 16k | 2 | 25k |35k | 4k | sk | 63k | & | 10k
Lunoct [dB] (ref. 1pW) | 39,9 | 292 | 27,2 | 324 | 364 | 33,7 | 204 | 345 | 33,6 [ 420 | 443 | 409
A

Sound pressure level Ly = 50,7 dB (ref. 20 yPa)

Sound power level Ly = 60,3 dB (re. 19,

A-weighted sound power level Lya= 52,9 gg ééfsz)

000 1 oy

8 8 8 B8
= Y = Y = = ]

Sound Power Level [dB] (re. 1 pw)
g
[=-3

o

T
—

T == e

Pl
_ Olmew B
DA-weighted
— I,A;

]

0
560
430

200
260
315

waa ocl
Lw
L

is the sound power level in one-third octave frequency bands, in decibels;
is the sound power level, in decibels;
is the A-weighted sound power level, in decibels.
background noise too high in this frequency band

{

2 dB.

The expanded, measurement uncertainty of A-weighted sound power level Lya, fora coverage

Report No.: 1

I
/ }2 ;"j

/i /
64000207/1

— the end of a test report
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BEZ TRANSFORMATORY, a.s. Report
) No0.316-103
Testing Department
TRANSFORMER NOISE MEASUREMENT REPORT
TYPE OF TRANSFORMER: TOHn 269/22 OlL:
Three-phase LYRA X
Serial No.: | 0362 480
: type natural cooling ~ ONAN
Working No: 0630.01.01 Loading: —
Class insulation: A
Rated frequency:; 50Hz
Rated power: 50kVA no load: load
Losses 85,4W 1028,1W
Connection group: Yzn5 at 75°C
Nominal higher voltage: 20 0002252 5%V :
Total weight 505kg
Nominal lower voltage: 400/231V
Current higher voltage: 1,44A CONTRACT — Customer: CEzZ
Current lower voltage: T217A
: Manufacturer BEZ TRANSFORMATORY ,a.s.
impedance voltage: 4,06%at Rybnitna 40

75°C

Measurement method

B35 54 BRATISLAVA
Slovak Republic

Year of preduction:

2016

Determination of sound power levels of noise
sources using sound pressure. Engineering
method in essentially free fleld over a reflecting
plane.

Measurement standard: This transformer
comply with the following standard.

Measuring instruments

BRUEL & KJAER
Real-time, two-channel frequency analyzer,
Type 2260 INVESTIGATOR, with
basic sound analysis software BZ 7205.
Ser.No. 200 1589

STN EN 60076-10

Microphone/Preamplifier

TYPE TYPE TYPE | TYPE
Measurement location: Anechoic room RFT MK 102 | MV 101 BEK 90,7 [RETMY201
3 Ser. No. Ser. No. Ser. Ser. No.
BEZ, a.s., / Volume of the room - 245 m", 5125 5446 R R
Sound field in the measurement area complied Mi'dfﬂa}nh"'né}ﬁf ar bfifler
with the requirements of standard. TYPE TYPE TYPE TYPE
RFT MK 102 | MV 102 RFT MK 102 {MV 102
Date of measurement: 09. 03. 2016 Ser. No. Ser. No. Ser. No. Ser, No.
10621 16 149 10765 14881
Conditions in the measurement location: IVTI:::;gphonel I?rr‘e’eg?pllﬁer oo e
TemEerature: Pressure: Humidity: RFT MK 102 [Wv 102 RET MK 102 TV 102
+0,6°C 10,1kPa +1% Ser. No. Ser, No. Ser. No. Ser. No.
18,2 100,2 61,1 26 167 16 060 25092 16 627
FO OSK-012/11 1.Page from 3
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[ BEZ TRANSFORMATORY, a.s. Report
- No.316-103
Testing Department
Calibration Test conditions:
Immediately before and after the Height of test object: 0,820m
measurement sequence with a Sound Level Area of the measurement surface: 4,658m°

Calibrator,
BRUEL&KJAER-Type 4231
Ser, No. 206 1705

Heights of microphones above reflecting plane:

calibration calibration calibration
freguency pressurs accuracy
999,78 Hz 94,0048 + (,18dB

Calibrator is verified with the requirements of
STN EN 60942, (IEC 942).
Instrumentation system is verified with the
requirements of UNMS SR 8.48/20012.z.
The date of the last verification: 20. 01. 2016
Sound pressure measurements are
performed using the Class1 instrumentation
system.
The date of the last verification:
21. 01. 2016.
Calibration and verification was carried
out laboratory: TSU Piestany, SNAS Reg. No.
D09/K-021.

RESULTS OF MEASURING

The est was carried out in accordance with the specifica-
tion 8TN EN 60076-10

A-weighted sound pressure levels of the
background sound.

Measured
Level

dB(A)
17,2
472
17.2.
173
173
17,2
17.1
17.5
18,1
18,6
18,6

Microphone
position

@ |~S e |le|o|m~ o |—

Energy average / A-weighted sound pressure
level (Reference 20.10° Pa):
17,6 dB(A)

FO OS8K-01211 .

Path 1 Path 2 Path 3
0,410m —m —m
Measurement distance d=0,3m

NOTICE: Transformer was during measuring in
off load condition connected on rated voltage
of the nominal frequence. Acoustic parameters
are evaluated from 12 measuring points
distanced 0,3m from radiated surface.

Tabla with test resulis

Microphone
osition

Measured
Level

Corrected by
respect
background
and
enviromenial

dB(A)

26,61

26,10

24,24

27,76

25,28

26,08

26,55

26,11
22,67

26,08

23,77

o~z leiBiDie o e |~

23,64

2.Page from 3 %



' E BEZ TRANSFORMATORY, a.s. Report
M No0.316-103
Testing Department

Guaranteed sound power level:

39 dB(A)
Energy average / A—welghted sound pressure
level (Reference 20.10° Pa):
Lpa 25,7 dB(A) DATE: 11. 03. 2016
Calculated / A-weighted sound power level '
(Reference 1.10°2 Wy: TESTED BY: Ing. Miroslav Sedo,\/
0OSK3
Ing. Martin Gubo
Lwa 32,4 dB(A) OSK3
CONTROL: Ing. Tomas Kovaitik,
10xiog(S/So) 6,683 Head of the {aboratory
OSK3
BEZ TRANSFO
i Odolenis fypovy wlﬁﬂ@g 8
Ryhniéné 40
835 54 BRATISLAVA
APPENDIX No.1 In conforimity with REPORT No.: 316 103

Plan position - measuring points

o 1 o @//
; 11 (
-.@) .......... _G)
Al A ra
E &
oo pd -
Dr -
: :
S -
L84 7 } 8

FO OSK-012/11

) \ - 3.Page from 3
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BEZ TRANSFORMATORY, a.s. Report
: No.316-102
Testing Department
TRANSFORMER NOISE MEASUREMENT REPORT
TYPE OF TRANSFORMER: TOHn 299/22 OiL:
Three-phase LYRAX
: Serial No.: | 0362 640
type natural cooling  ONAN
Working No: 0633.02.01 Loading: —
Class insulation: A
Rated frequency: 50H=z
Rated power: 100kVA no load: load:
Losses 143,6W 1597,9W
Connection group: Yznb at 75°C
Nominal higher voltage: 20 000£2x2 5%V
Total weight 760kg .
Nominal lower voltage: 400/231V /
=
P
Current higher voltage: 2,89A CONTRACT - Customer: CEZ
Current lower voltage: 144,34A .
Manufacturer BEZ TRANSFORMATORY ,a.s.
Impedance voltage: 3,95%at Rybniéna 40
75°C 835 54 BRATISLAVA

Measurement method

Slovak Republic

Year of production: 2016

Determinatton of sound power levels of noise
sources using sound pressure. Engingering
method in essentially free field over a reflecting
plane.

Measurement standard: This transformer
comply with the following standard.

STN EN 60076-10

Measuring instruments

BRUEL & KJAER

Real-time, two-channel! fraquency analyzer,
Type 2260 INVESTIGATOR, with

basic sound analysis software BZ 7205.
Ser.No. 200 1589

Microphone/Preamplifier

Measurement location: Anechoic room

BEZ, a.s., / Volume of the room - 245 m”.
Sound field in the measurement area complied
with the requirements of standard.

Date of measurement: 29.03. 2016

Conditions in the measurement location:

Temperature: | Pressure: Humidity:
+0,5°C +0,1kPa 1%
17,5 99.5 59,0

FO OSK-012/11

TYPE TYPE

RFT MK 102 [ MV 101

Ser. No. Ser. No.

6125 6446 60790
Microphone/Preamplifier

TYPE TYPE TYPE TYPE

RFT MK 102 | MV 102 RFT MK 102 | MV 102

Ser. No. Ser. No. Ser. No, Ser. No.

10 621 16 149 10 765 14 881

Microphone/Preamplifier

TYPE TYPE TYPE TYPE

RFT MK 102 [MV 102 RFT MK 102 | MV 102

Ser. No. Ser, No. Ser. No. Ser. No.

26 167 16 060 26 092 165 627

\\)\ \'u 1.Page from 3



E BEZ TRANSFORMATORY, a.s. Report
M No.316-102
Testing Department

Callibration ——— Test conditions:

Immediately before and after the Height of test object; 0,785m
measurement sequence with a Sound Level Area of the measurement suiface: 4,813m?
Calibrator,

BRUEL&KJAER-Type 4231 Heights of microphones above reflecting plane:
Ser. No, 208 1705 Path 1 Path 2 Path 3
0,395m —-m —m
calibration calibration calibration
frequency pressure accuracy i
996,78 Hz 94,0008 + 0,18dB Measurement distance d=0,3m

Calibrator Is verified with the requirements of
STN EN 60942, (IEC 942). a NOTICE: Transformer was during measuring in

Instrumentation system is verified with the off load condition connected on rated voltage
requirements of UNMS SR &.48/2001Z.z. of the nominal frequence. Acoustic parameters

The date of the last verification: 20. 01. 2016 are evaluated from 12 measuring points
Sound pressure measurements are distanced 0,3m from radiated surface.
performed using the Class1 instrumentation
system.
The date of the last verification:
21.01. 2016.
Calibration and verification was carried
out laboratory: TSU Piestany, SNAS Reg. No.
009/K-021.

RESULTS OF MEASURING

The test was canied out in accordance with the specifica-
tion STN EN 60076-10

A-weighted sound pressure levels of the

background sound. Table with test results
Measured Corrected by
Microphone Level respect
posftion background
1 Measured and
Microphone Level enviromental
2 posilion dB(A)
3 1 26,31
4 2 2468
5 3 22,96
5] 4 24,65
11 5 23,93
12 6 26,77
9 11 25,69
10 12 23,96
7 g 2580
8 10 27,35
7 28,78
8 28,94

Energy average / A-weighted sound pressure
level (Reference 20.10°® Pa):
21,0 dB(A)

FO OSK-012/41 2.Page from 3




Z BEZ TRANSFORMATORY, a.s. Report
No0.316-102
Testing Department
Guaranteed sound power level:
41 dB(A)

Energy average / A-weighted sound pressure
level (Reference 20.10° Pay:

Lpa 26,2 dB(A) DATE: 01. 04. 2016 =7~ {ﬂf
Calculated / A-weighted sound power level _ (LN’KJC)
(Reference 1.10™% W): TESTED BY: Ing. Miroslav $€do,

0OSK3

Ing. Martin Gubov,”,
Lwa 33,1 dB(A) Ing. M q/(

CONTROL: ' Ing.Tomés Kovaftlk,
10x10g(S/0) 6,825 Head of the laborat
OSK3

APPENDIX No. 1

\E} BEZ TRI\Q%E%R TORY, 85
E_ _ZOde}eniety ch a zviadtnych skidok
Rybniéna 40
835 54 BRATISLAVA

In conformity with REPORT No.: 316 102

Plan position - measuring points

........... N\
3 1§1 :
() ........ -
5 :
- ", 6,.”; d
Y |
J

FO OSK-012A11

3.Page from 3
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TECHNICKY SKUSOBNY. ;@ EISNAS
USTAV P |ESTANY S. P. Z//\/’/;\‘q: Reg. No. 009/5-047
Krajmské cesta 2929/9, 921 01 Piegt'any, Slovenska republika el o

Skusobita TSU - Skiiobiia strojov a vyrobnych zarladent

Tel.: +421-33-7957173, 199

Fax: +421-33-7957172

E-mail: dusan.miklo@tsu.sk  www.tsu.sk

Report No.: 164000207/5

Name of measurement:
Name of product:

Part Name:

Serial number:
Specified parameters:
Manufacturer:
Customer:
Measurement place:
Measurement method:
Order number:

Date of issue:

\

Testd and elaborated by:
Dipl. Ing. Dugan Miklo
Test Engineer

Distribution list:

1x ~ Customer
1x — TSU Piedtany, &.p.

Tost results introduced in this test report are related to the test subject only and do not subsfitute other
supervisory authonities and according to other specific regulations. Test report ca

Page: 1/3
No, annex;: -

Test Report
Ne.: 164000207/5

Measurement of airborne noise emission

Transformer

TOHN 319/22

0361960 \

VN: 20000 VAC +/-2x2,5%; N%‘;“%O/ZM VAC; 50 Hz; ; 160 kVA,
BEZ Transforméatory, bniéna 40, SK - 835 54 Bratislava
BEZ Transformat a s., Rybnitnéa 40, SK - 835 54 Bratisiava

Semi- anecho& ng room, BEZ Transformétory, a.s., Bratislava
STNENI ; STN EN 60076-10
806/45@ 006783 / 03.10.2016

10" October 2016

[ie TECHNICKY SKUSOBNY
B UsTAv PIESTANY, ..

SkdtobRa TS0
Krajinska cesta 2929/9

o 82101 PIESTANY
-316_%/wvé

Checked and approved by:
Dipl. Ing. Tom#&$ Bednarik
Technical Head

cb')’snrs required by state
had as a whols,

in parts only with written approvel of TSU test

COPYRIGHT & TSU PieStany, 3.p.
T-10-131.0
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Instrumentation used

Name Type Serial number . Manufacturer
Microphone B&K 4189 2741387 Briiel& Kjaer, Denmark
Frequency analyser B&K 2250 2739661 Briel& Kjaer, Denmark
Acoustic calibrator B&K 4231 2725611 Briiel& Kjeer, Denmark
Reference sound source B&K 4204 680788 Briiel& Kjeer, Denmark
Digital logger ALMEMO 2290-4 H01060898M  AHLBORN, Germany
Thermometer and humidity probe FH-A646-11 01080716 AHLBORN, Germany
Barometer FDAB12-MA 01080293 AHLBORN, Germany,,

Instrumentation are metrologically traceable to the standards of accredited metrological [aborato .
in TSU Piestany, s. p. as specified in time intervals in according to quality manual of Testing

Measurement method

STN EN 1SQ 3744 (01 1604) Acoustics. Determination of sound power levels of
pressure. Engineering method in an essentially free field over a reflecting plai}

@gs"ources using sound

STN EN 60076 (01 1604) Power transformers. Part 10: Determination

Measurement conditions
— Date of measurement: 29. 09. 2016
— Atmospheric; tp=(20,1-21,1)°C; RH= (49,2%49,7) %; po= (100,1 — 100,3) kPa

— Acoustic: Free field over a reflecting plane in the semi-anechoic testing room.
Averaged backgroung nfise level Lpa< 17,0 dB.

— Operation: Transformer under@,é} placed on a reflecting plane of the testing space
when measured4] hedfansformer was in operating mode without load during
the measurengéit Bupply voltage:3 x 400 VAC / 50 Hz.

— Measuring: The micmp&ne positions were evenly situated on measuring line around
transfgrmer in height v = 0,41 m over the reflecting plane.

mier of the measurement points: 16. Height of transformer container: h # 0
Bslifing distance d = 0,3 m. Measurement surface S = 5,70 m”.

82

The sound p %r%\;i&é“/el Ly and the sound power leveis in one-third octave frequency bands Ly ects shlall be
calcutated a@lows

0

{g}» Ly =Ly +10-log (SEJ [dB]  (re. 10 w)

where Ly s the surface sound pressure level corrected for background noise
and acoustical environment, in decibels (re. 20 uPa); ,
8 s the area of the measurement surface, in square meters; Sg=1m”;

Report No.: 164000207/5 COPYRIGHT © TSU Piestany, 3.p. Page 2/3
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Operation status: NO LOAD Table 1

Freguency [Hz] 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 [ 400 { 500 | 630

Lunrsoct [dB] (ref. 1pw) | 28,5 | 21,0 | 17,3 | 39,2 | 21,2 { 225 | 39,6 | 27,6 | 37,8 | 20,3 | 31,6 | 204

Frequency [Hz] 800 | 1k | 125k | 16k | 2 | 25k | 345k | & | sk | e3x | & | 10k

Lynnoct [dB] (ref. 1pW) [ 29,0 | 235 | 19,7 | 14,7 | 232 | 264 | 284 | 27,2 | 249 1 207 | 32,0 | 323

S

A-weighted sound pressure level Las = 32,7 dB (ref. 20 uPa)

Sound pressure level Ly = 38,0 dB (ref. 20 yPa) Z

L
- 5
Environmental correction K2 = 6,3 dB f’@
Sound power level Ly = 45,5 dB (ref. 1ka

A-weighted sound power level Lya= 40,3 dB (%f:“?pW)

Py

Sound Power Level [dB] (re. 1 pw)

Lwinect I8 the sound power level in one-third octave frequency bands, in decibels;
/

Ly is the sound power level, in decibels;
Lwa Is the A-weighted sound power level, in decibels. '
. background noise too high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Ly, for a coverage
probability of 95% (coverage factor k = 2) as defined in the TPM 0051-93, is 1,2 c&B

N

— the end of a test repori

Report No.: 164000207/5 COPYRIGHT @ TSU Piestany, §.p. Page 3/3
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m—| TECHNICKY SKUSOBNY. | <. ™ oy
USTAV PIESTANY, s.p.

~——=F | Reg. No. 009/8-047
Krajinské cesta 2929/9, 921 01 Piest'any, Slovenska republika Yol
" Skiisobne TSU - SkiiSobiia technlcke] akustiky a spotrebného tovaru
Tel.: +421-33-7957173, 199 Fax: +421-33-7957172 E-mail: dusan.letko@tsu.sk  www.tsu.sk
Report No.: 164000138/2 Page: 1 of 3
No. annex : -

Test Report %,
Ne.: 164000138/2 o

Name of measurement:  Measurement of airborne noise emissiont

Name of product: Transformer
Part Name: TOHN 339/22 @

Serial number: 0363132 ‘@

Specified parameters: VN: 20000 VAC +/-2x2,5%N =100/231 VAC; 50 Hz; ; 250 kVA,

Manufacturer: BEZ Transformatory, a@ wbnitna 40, SK - 835 54 Bratislava
Customer: BEZ Transformét a.s. Rybnigna 40, SK - 835 54 Bratislava
Measurement place: Semi- anechon pg room, BEZ Transformatory, a.s., Bratislava
Measurement method: STN EN ISO"% ; STN EN 60076-10

Order number: 806}’4506(%‘987 / 06.07.2016

A
R\

Date of issus: 20" July 2016
; @ TECHNICKY SKUSOBNY
USTAV PIESTANY, &.p.
Skutobiia TSU

é Krajinské cesta 2829/9

92101 PIESTANY
®
i
> us L

Tested and elaborated by: Dipl. Ing. Dusah Miklo Checked and approved by: Dipl. Ing. DuSan Letko
Head of laboratory

Distribution list: 1x — Customer
1%~ TSU Pletany, 5.p,

Test resulls intmd ed In this test report are related to the test subjact only and do not substitute other d umants required by state
supervisory aifhorities and according to other specific regulations. Test report can be reproduced or p !.'shed as a whole,

f In parts only with wiitten approval of TSU test body.

COPYRIGHT © TSU Pigitany, &.p.

T-1013M8
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5 TECHNICKY vSKUSOBNY@ \::NM\\;}/W/”; '*SNAS
USTAV PIESTANY, &.p. JECHRE | oo o coms 47
Krajinska cesta 2929/9, 921 01 Pledtany, Slovenskéa republika “af e
Skasobne TSU - SkaSobiia technickej akustiky a spotrebného tovaru

Tel.: +421-33-7957173, 199 Fax: +421-33-7957172 E-mail: dusan.letko@tsu.sk  www.tsu.sk
Report No.: 164000138/2 Page: 2 of 3
No. annex : -

Instrumentation used

Name Type Serial number Manufacturer
Microphone B&K 4189 2741387 Brilel& Kjesr, Denmark
Frequency analyser B&K 2250 2739661 Briiel& Kjaer, Denmark
Acoustic calibrator B&K 4231 2725611 Britel& Kjzer, Denmark%
Reference sound source B&K 4204 680788 Briiel& Kjeer, Denmagk
Digital logger ALMEMO 2290-4 HO1060898M AHLBORN, Gerr@y
Thermometer and humidity probe FH-A646-11 (1080716 AHLBORN %many }
Barometer FDAG12-MA 01080293 AHLBQRR, ®ermany (

Instrumentation are metrologically traceable to the standards of accredited giﬁmffen laboratory of the
Technical Acoustics and Consumer Goods Testing Body in TSU Piestany, s. 3, pecified in time intervals
In according to quality manual of Testing body.

Measurement method

STN EN IS0 3744 (01 1604) Acoustics. Determination of sound %:%@evels of noise sources using sound
pressure. Engineering method in an essentially free fleld over a réflecting plane.

STN EN 80076 (01 1604) Power transformers, Part 10: Detf aination of sound levels.

Measurement conditions @

— Date of measurement: 6" July 2016
— Atmospheric: 1= 22,9°C; RH = 596 %+ po= 100,1kPa

A
— Acoustic: Free field over a ﬁ%fg’ﬁng plane in the semi-anechoic testing room.
Averaged backgpoynd noise level Ly< 18,0 dB.

~ Operation: Transforr%%l er test was placed on a reflecting plane of the testing space (
when meas ed. The transformer was in operating mode without load during

thg r@?urement. Supply voltage:3 x 420 VAC / 50 Hz,

— Measuring: @icrophc}ne positions were evenly situated on measuring line around
nsformer in height v = 0,435 m over the reflecting plane.
umber of measurement points: 16, Height of transformer container: h = 0,87 m.
Measuring distance d = 0,3 m. Measurement surface S = 6,26 m®.

The sound ﬁSw rlevel Lyand the sound power levels in one-third octave frequency bands Ly ou, Shall be

calculatﬁég"fgﬁows
) X J

Ly = pf+10-|og[SiJ [dB]  (re. 10" W)
0

where Ly 1s the surface sound pressure level corrected for background noise
and acoustical environment, in decibels (re. 20 pPa);
§ isthe area of the measurement surface, in square meters; §; =

Test rosults introduced in this test raport are refated to the test subject only and «do not substitute other oc&)‘mants required by stato
supervisofy authorities and according o other specific regulations. Test report canBe reproduced oNpublished as a whole,
in parts only with wriltery approval of TSU test bbd.
COPYRIGHT @ TSU Pieatany, §.p.

T-10-43M.0
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| TECHNICKY SKUSOBNY. | <. s
| USTAV PIESTANY, &.p. s

YNy | Reg. No. 009/8-047
Krajinska cesta 2929/9, 921 01 Piestany, Slovenska republika AN
Skiasohne TSU - SkiSobiia technicke] akustiky a spotrebného tovaru
Tel.: +421-33-7957173, 199 Fax: +421-33-7957172 E-mail: dusan.letko@tsu.sk  www.tsu.sk
Report No.: 164000138/2 Page: 3 of 3
No. annex : -
Operation status: NO LOAD Table 1
Frequency[Hz] 50 63 80 00 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630
Lunoct{dB] (ref.1pwW) | 248 | 195 | 183 j 41,8 | 236 | 249 | 441 | 33,0 | 44,3 | 33,7 | 32,2 | 389
Frequenéy[Hz] 800 1k | 1,25k [ 1,6k 2 | 25k | 315k | 4k bk 6,3k Bgﬁ?ﬁk
Lirsoct[dB] (ref. 1pwy | 34,4 | 28,0 | 21,2 | 249 | 34,2 | 34,8 | 31,4 | 28,9 | 28,0 | 25,0 @é‘\ 29,3
_-;ﬁ
Sound pressure level Ly = 41,8 (ref. 20 pPa) %@

A-weighted sound pressure level Lpa = 36,9 dB (ref, 20 HPN
Environmental correction Kza= 0,3 dB ¢ ﬁw

\\/?/7

1000
YT SN B R S
8,0
700

60,0

50,0

00 1- &
00
20 4

100

Hiadina akustického vykonu [dB] (re. 1 pw)

k,
%

Lw1§{ is the sound power level in one-third octave frequency bands, in decibels;
% is the sound power level, in decibels;

k' . . ' P

is the A-weighted sound power level, in decibels.

background noise teo high in this frequency band

The expanded measursment uncertainty of A-weighted sound power level Ly, for a coverage
probability of 85% (coverage factor k = 2) as defined in the TPM 0051-93, Is 1\2 d_B.

t/“z ¥

{ \ A
Test results u;rrro ucéd in this test report are related to the test subject only and do notBubstitule other docurm: nfs\ required by state
supamis¢ry uthpnties and according to other specific regulations. Test report can be produced or pubhil'%s a whole,

A in parts only with written approval of TSU tost bédy

COPYRIGHT € TSU Piestany, £.p.

T-10-13/1.0
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TECHNICKY SKUSOBNY. | <% [ snas
b USTAV PIESTANY, &.p. JEEMRE | g o, oosis007

% /‘\
Krajinska cesta 2929/9, 921 01 Pie$tany, Slovenska republika KA
SkasSobne TSU - SkfiSobiia technicke] akustlky a spotrebného tovaru
Tel.: +421-33-7957173, 199 Fax: +421-33-7957172 E-mail: dusan.letko@tsu.sk  www.tsu.sk
Report No.: 164000138/3 Page: 10of 3

No. annex : -

Test Report
Ne.: 164000138/3

Name of measurement: Measurement of airborne noise emissiont

Name of product: Transformer

Part Name: TOHn 359/22

Serial number: 0363336

Specified parameters: VN: 20000 VAC +/-2x2,5 &00/231 VAC; 50 Hz; ; 400 kVA,;
Manufacturer: BEZ Transforméatory, a@gybnléna 40, SK - 835 54 Bratislava
Customer: BEZ Transformatory, a.5., Rybniéna 40, SK - 835 54 Bratislava
Measurement place: Seml—anechm estmg room, BEZ Transformatory, a.s., Bratislava
Measurement method: STN EN IS §4 ; STN EN 60076-10

Order number: 806145@%6;?98? { 06.07.2016

A
Date of issue: & 20" July 2016 '

TECHNICKY SKUSOBNY
USTAV PIESTANY, &.p.

SkuSobfiaTSU

é l Krajinské cesta 2929/9
Q,J 62101 PIESTANY

~321-

_ o Bua

Tested and slaborated by: Dipl. Ing. Duan Miklo Checked and approved by; Dipl. Ing. Dugan Letko
Head of laboratory

Distribution list: 1x - Customer
1x ~ TSU Pie&fany, §.p.

Test resuilts Infroduced In this test repoit are related to the fest subjact only and do not substitute other documignts reguired by stale
supervisory authorities and according to other specific regulations. Test report can
in parts only with written approval of TSU test bogy!

COPYRIGHT © TSU Piedfany, &.p.
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S TECHNICKY SKUSOBNY.

: LS SNAS
USTAV PIESTANY, s.p. 7 0091S

"z,/"//f\‘\-\\g Reg. No, 009/5-047
Krajinskéa cesta 2929/9, 921 01 Piedtany, Slovenska republlka il
Ska¥obne TSU - SkiSobita technickej akustiky a spotrebného tovaru
Tel.: +421-33-T957173, 199 Fax: +421-33-7957172 E-mail: dusan.letko@tsu.sk  www.tsu.sk
Report No.: 16400013813 Page: 2 of 3
No. annex : -
Instrumentation used
.Name Type Serial number Manufacturer
Microphone B&K 4189 2741387 Briiel& Kjaer, Denmark
Frequency analyser B&K 2250 2739661 Briiel& Kjeer, Denmark
Acoustic calibrator B&K 4231 2725611 Briiel& Kjeer, Denmark’%%/
Reference sound source B&K 4204 680788 Briel& Kjeer, Denma@%
Digital logger ALMEMO 2290-4 H01060898M  AHLBORN, Germdny
Thermometer and humidity probe FH-AB46-11 01080716 AHLBORN, 4G grmany
Barometer FDAG12-MA 01080293 I Germany

Instrumentation are metrologically traceable to the standards of accredited @gfm Iaboratory of the
Technical Acoustics and Consumer Goods Testing Body in TSU Piestany, s “p pecified in time intervals
in according to quality manual of Testing body. Q

Measurement method

STN EN I1SO 3744 (01 1604) Acoustics. Determination of sound %} erlevels of noise sources using sound
pressure. Engineering method in an essentially free field over a ing plane.

STN EN 60076 (01 1604) Power transformers. Part 10: D

Measurement conditions e e é%
— Date of measurement: 6™ July 2016 Q =

— Atmospheric;  t9=22,9°C; RH= 56;6%6 po= 100, 1kPa

ernunatlon of sound levels.

— Acoustic: Free field over a s&flBcting plane in the semi-anechoic testing room,
Averaged bac dnd noise level £4< 18,0 dB.

~ Operation: Transforr% dl er test was placed on a reflecting plane of the testing space
when meastred. The transformer was in operating mode without load during

thg surement Supply voltage:3 x 420 VAG / 50 Hz.

— Measuring: {hg% icrophone positions were evenly situated on measuring line around
former in height v = 0,475 m over the reflecting plane.
umber of the measurement points: 16. Height of transformer contaaner h=90,
Measuring distance d = 0,3 m. Measurement surface S = 7,41 m°.

The sound {\gpr leve! Lyand the sound power levels in one-third octave frequency bands Lz oo, Shall be

calcu.!iq;@ sfollows
% Ly =L, +10:log (—Si] [dB]  (re. 10™2wW)
0

where Ly is the surface sound pressure level corrected for background noise

and acoustical environment, in decibels (re 20 pPa};
8 is the area of the measurement surface, in square meters; Sp = 1 m? ‘

Tost results mtrot/yced In this test report are related fo the test subject only and do not substitute other dogurngnis required by state
superv.'§oky'aMhom.'es and according to other specific regulations. Test report ¢an be reproduced or publi ed as g whols,
in parts only with written approval of TSU tesiBady.
COPYRIGHT © TSU Piestany, .p.

T-10-13/5.0
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USTAV PIESTANY, s.p.

Hﬂﬂ(},’f
//” ’,g S

?///‘/_\““ Reg. No. 009/5-047
Krajinska cesta 2929/9, 921 01 Pie$tany, Slovenska republika LA
Skdazobne TSU - SkiSobiia technicke] akustiky a spotrebného tovaru
Tel.: +421-33-7957173, 199 Fax: +421-33-7957172 E-mail: dusan.letko@tsu.sk  www.tsu.sk
Report No.: 164000138/3 Page: 3 0of 3
No. annex : -
Operation status: NO LOAD Table 1
Frequency{Hz] 50 63 80 100 | 126 | 460 | 200 | 250 | 315 | 400 | 500 [ 630

Lot [dB] (ref. 1pW) | 30,3 | 26,3 | 22,8 | 43,0 | 25,6 | 21,0 | 38,2 | 31,1 | 44,8 | 34,9 | 32,4 39.7

Freguency[Hz] 800 1k | 1.25k [ 18k | 2k | 25k | 3,15k | 4k 5k | 63k of
Lyniaoct [dB] (ref.1pw) | 385 | 257 | 22,5 | 25,5 | 32,7 | 33,4 | 30,1 | 27,4 | 25,7 | 25,1 @\ 26,2

Sound pressure level Ly = 40,8 (ref. 20 pPa) %‘Q (
A-weighted sound pressure level Lpas = 36,2 dB (ref. 20 gPa‘i}@P

Environmental correction Kz4 = 0,3 dB Gw
Sound power level Ly = 49,5 dB (ref. 1p‘b

A-weighted sound power level Ly = 44,9@ (ref. 1pW) %?

S
| Ot |
OA-wslghlzd

3
=
[

P
By

It

e

Hiadina akustického vikanu [dB] (re. 1 pw)

200
250
k.

Sk
3k
8k
Kk
Z

Lw1g§y is the sound power level in one-third octave frequency bands, in decibels;
*"is the sound power level, in decibels;
A is the A-weighted sound power level, in decibels.
background noise too high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Lya, for a coverage
probability of 95% (coverage factor k = 2) as defined in the TPM 0051-93, is 1,2 dB.

™.
\

Test results introduced in this test report are related to the test subject only and do not substitute other do miants requiredt by state

supervisory authoritios and according to other specific regulations. Test report cart produced orp .'shed as a whols,
T-10-131.0

in parts only with written approval of TSU test bott
COPYRIGHT © TSU Plestany, §.p.
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USTAV PIESTANY, s.p. JBCUE | oo cons o

5 ; .
Krajmska costa 2029/9, 921 01 Piestany, Slovenska republika

N
IR

Skidohia TSU - Skidobiia strojov a vyrobnych zariadeni

Tel.; +421-33-7957173, 199 Fax: +421-33-7957172 E-mail: dusan.miklo@tsu.sk www.tsu.sk
Report No.: 164000207/4 Page: 1/3
No. annex: -

Test Report
Ne.: 164000207/4

Name of measurement: Measurement of airborne noise emission,

Name of product: Transformer
Part Name: TOHnN 379/22
Serial numher: 0363137

Specified parameters: VN: 20000 VAC +l-2x2,5g%1:1 +400/231 VAC; 50 Hz; ; 630 kVA,

Manufacturer: BEZ Transformatory, Vbniéna 40, SK - 835 54 Bratislava
Customer: BEZ Transformato a.s,, Rybniéna 40, SK - 835 54 Bratislava
Measurement place: Semn-anechon g room, BEZ Transformétory, a.s., Bratislava
Measurement method: STNENI O 4 STN EN 60076-10

Order number: 806145@ 006783 / 03.10.2016

[Beq TECHNICKY SKUSOBNY
B Ustav PIESTANY, 5.5

Q skhsobia TSU
Krajinska cesta 2829/9

Kw ﬂlﬁ% 92101 PIESTANY

e /I/H/é

Testéd and elaborated by: Checked and approved by:
Dipl. Ing. Dusan Miklo Dipl. Ing. Tomas Bednarik
Test Engineer Technical Head

Distribution list: 1x = Customer

A%~ TSU Piestany, $.p.
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Instrumentation used

Name Type Serial number Manufacturer
Microphone B&K 4189 2741387 Briel& Kjser, Denmark
Frequency analyser B&K 2250 2739661 Brilel& Kjaer, Denmark
Acoustic callbrator B&K 4231 2725611 Briiel& Kjeer, Denmark
Reference sound source B&K 4204 680788 Briel& Kjaer, Denmark
Digital logger ALMEMO 2200-4 -~ H01060898M  AHLBORN, Germany
Thermometer and humidity probe FH-AG486-11 01080716 AHLBORN, Germany
Barometer FDAB12-MA 01080293 AHLBORN, Germany,

SO

Instrumentation are metrologically fraceable to the standards of accredited metrological laboratofy?
in TSU Piestany, s. p. as specified in time intervals in according to quality manual of Testing Body*

Measurement method g@

STN EN ISO 3744 (01 1604} Acoustics. Determination of sound power levels of poi s%urces using sound :
pressure. Engineering method in an essentially free field over a reflecting plang U (

STN EN 60076 (01 1604) Power transformers. Part 10; Determination ogund levels,

Measurement conditions ‘ ;
— Date of measurement: 29. 09, 2016 & '
- Atmospheric: ta={20,1-21,1)°C; RH= (49,2£= 9,7) %; pe=(100,1- 100,3) kPa =

~ Acoustic: Free field over a reflecting plan@ in the semi-anechoic testing room.
Averaged backgroung ng sg level Lya< 17,0 dB.

when measured nsformer was in operating mode without load during

— Operation: Transformer unde i&,@é as p!aced on a reflecting plane of the testing space
a
the measure upply voltage:3 x 400 VAC / 50 Hz.

— Measuring: The micrephgne positions were evenly situated on measuring line around

transfgrmer in height v = 0,50 m over the reflecting plane.

Nugerfthe measurement points: 16. Height of {ransformer contamer h=1,00m. )
@rmg distance d = 0,3 m. Measurement surface S = 8,20 m?. (

calculated a8 fojlows

@ Ly =L, +10-log (ES—) [dB] (re. 1072 W)
0

The sound i%;%/el Ly and the sound power levels in one-third octave frequency bands Lz o, Shall e

where Ly is the surface sound pressure level corrected for background noise
and acoustical environment, in decibels (re 20 uPa;
§ s the area of the measurement surface, in square meters; S, = 1 m ;
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Operation status: NO LOAD Table 1

Frequency [Hz] 50 63 80 100 | 125 | 160 | 200 | 250 | 315 | 400 [ 500 | 630

Lwoct[dB] (ref. 1pW) | 32,1 | 26,8 | 223 | 424 | 248 | 268 | 449 | 374 | 50,8 | 361 | 37,9 | 42,6

Freguency [Hz] 800 ik | 125k | 18k | 2k | 25k | 315k | 4k 5k | 63k | 8k 10k

Litizoct [AB] (ref.ipw) | 449 | 31,0 | 24,1 | 299 | 379 | 38,0 [ 339 | 322 | 31,8 | 289 | 296 | 30,7

.@:ﬁw
>
Sound pressure level Ly = 45,0 dB (ref. 20 yPa) @‘}3

A-weighted sound pressure level Lyas = 40,9 dB (ref. 20 pPa) @%

G
Environmental correction K;s= 0,3 dB f@
d

Sound power level Ly, = 54,2 dB (ref. 1pW; _

:

A-weighted sound power level Liya= 50,0 tg}g (%fﬁ pW)

s

Sound Power Level [dB] (re. 15w

Lwinot I8 the sound power level in one-third octave frequency bands, in decibels;

Ly is the sound power level, in decibsls;
Ly is the A-weighted sound power level, in decibels.
) background noise too high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Ly, foracoverage
probgpilijﬁy of 95% (coverage factor k = 2) as defined in the TPM 0051-93, is 1,2 dB.

H "

————————————— the end of a test report —~\
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Name of measurement: Measurement of airborne noise emissiont

Name of product: Transformer
Part Name: TOHnR 389/22
Serial number: 0361831

Specified parameters: VN: 20000 VAC +/-2x2, 52%/ .400/231 VAC; 50 Hz; ; 800 kVA;

Manufacturer: BEZ Transforméatory, Rybnitna 40, SK - 835 54 Bratislava
Customer: BEZ Transformato y a.s., Rybniéna 40, SK - 835 54 Bratislava
Measurement place: Semi-anechoi "% j lng room, BEZ Transformatory, a.s., Bratislava
Measurement method: STN EN SO 4, STN EN 60076-10
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Instrumentation used

Name Type Serial number Manufacturer
Microphone B&K 4189 2741387 Briel& Kjeer, Denmark
Frequency analyser B&K 2250 2739661 Briiel& Kjeer, Denmark
Acoustic calibrator B&K 4231 2725611 Briel& Kjzar, Denmark
Reference sound source B&K 4204 680788 Brisl& Kjeer, Denmark
Digital logger ALMEMO 2290-4 H01060898M  AHLBORN, Germany
Thermometer and humidity probe FH-AB46-11 01080716 AHLBORN, Germany
Barometer FDAG12-MA 01080293 AHLBORN, Germany

Instrumentation are metrologically traceable to the standards of accredited metrological Iaborato '
in TSU Piestany, s. p. as specified in time intervals in according to quality manual of Test|

Measurement method

STN EN IS0 3744 (01 1604) Acoustics. Determination of sound power levels of gs urces using sound
pressure. Engineering method in an essentially free fi eld over a reflecting plaé}

a@und levels. é

— Atmospheric; to=(20,1-21,1)°C; RH = 9,2 49,7 %; po=(100,1-100,3) kPa

— Acoustic: Free field over a reflecting p lan® in the semi-anechoic testing room.
‘ Averaged backgroung néisg [evel La< 17,0 dB.

STN EN 60076 (01 1604) Power transformers. Part 10: Determinati

— Date of measurement: 29. 09, 2016

Measurement conditions K%

— Operation: Transformer un as placed on a reflecting plane of the testing space
when measured eiseft ansformer was in operating mode without load during
the measurerg upply voltage:3 x 400 VAC / 50 Hz.

— Measuring: The micrepﬁgne positions were evenly situated on measuring line around

transfgrmer in height v = 0,51 m over the reflecting plane,
Nu {gyf the measurement points: 16. Height of transformer contalner h=1,02m.
égsy ing distance d = 0,3 m. Measurement surface S = 9,18 mZ

The sound pgg%&i%/el Ly and the sound power levels in one-third octave frequency bands Ly oo, Shall b
calcu!ate g follows

Ly =L, +10-log (SEJ [dB]  (re. 102 W)
0

where Ly s the surface sound pressure level corrected for background noise
and acoustical environment, in decibels (re 20 pPa);
S s the area of the measurement surface, in square meters; Sp = 1 %, N

S
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Operation status: NO LOAD Table 1

Frequency [Hz] 50 83 80 00 | 126 | 160 | 200 | 250 | 315 | 400 | 500 | 630

Lyvirsot[dB] (ref. 1pw) | 48,7 | 30,4 | 35,5 | 584 | 40,2 { 37,8 | 52,5 | 43,7 | 55,7 | 43,6 | 43,5 | 45,7

Frequency [Hz] 800 | 1k | 125k | 18k | 2 | 28k | 345k | 4 | sk | &3 | e | 10k

Lot [dB] (ref. 1pw) | 40,4 | 31,1 | 2881352 | 37,9 | 34,9 (303 | 298 | 27,0 | 31,3 | 30,7 | 31,1

S
Sound pressure level Ly = 52,1 dB (ref. 20 Pa) ?J

A-weighted sound pressure level L = 43,0 dB (ref. 20 iPa) {@
-

)
Environmentai correction K;2= 0,3 dB (@
"4

Sound power level Ly = 61,7 dB (ref.

A-weighted sound power level Lya= 52,6 gf (%fﬁ W)

1000 -+

=3
(=3

g
[=]

=
=4

pas
=3

2
(=]

40,0 1

Sound Power Level [dB] (re. 1 pw)

L oat is the sound power level in one-third octave frequency bands, in decibels;

Ly is the sound power level, in decibels;
Ly, is the A-weighted sound power level, in decibels,
. background naise too high in this frequency band

The expanded measurement uncertainty of A-weighted sound power level Ly, fora coverage
probability of 95% {(coverage factor k = 2) as defined in the TPM 0051-93, is 1 { dB.

— the end of a test report \ —
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HsnycxaTeneH BECHTHA CHC 3aHTA 0T HCIPABOMEPHO OTBAPAHE













KONIMHECTBA CBbC CPOK HA JOCTABKA Y ONMAKOBKA

OBOCOBEHA AO3ULIUA 2
1/ KonuyecTRa ¢hC CPOK HA AOCTABKA

Munumaned Konuuectsa cbe
pasmMep Ha CPOK Ha A0CTaBKa
napTvaa, B paMKuTe Ha i
0
Ne HaumenoBaHue Ha maTepuan 6 (eauH)
p. KaneHgapeH
Mecet,
6p.
1 2 3 4
1 TputhaseH macnoHanbNHeN pasnpejenuTenied xepMeTusupaH Tpaxchopmarop 1 1
10/0,4KV, 250 kKVA, ¢ KoMBHHHPAHO 3aLYKTHO pene
2 Tpudhasen MacnoHanbnHer pa3npefenuTencH XepMeTHInpaH TpaHcgopMaTop 1 1
10/0,4kV, 400 kVA, ¢ KoOMBKHUPAHO 3aLUMTHO Pene
3 TpucbazeH MmacnoHanbnHeH pasnpeAenuTened xepMeTHUavpaH Tpamchopmatod 1 4
10/0,4kV, 630 kKVA, ¢ KOMBMHUPAHO 3aWUTHY pene
4 TpudpazeH MacnoHanbnHeH pasnpefenvwTencH XepMeTHsupaH TpaHcdopmarop 1 1
10/0,4KV, 800 kVA, ¢ KOMGAHUPAHO 3aWWTHO pere
5 TpudhaseH MacnoHanbIHEH PA3NPEASNUTENEH XepMeTHSMpaH TpaHchopMaTop 1 1
10/0,4kV, 260 kKVA, ¢ HuBOnoXasaten
6 Tpudpasen macnoHanwnHeH paanpeaenyTensH xepMmeTusupad Tpavcdopmarop 1 1
10/0,4kV, 400 KVA, ¢ HuBonoxasaren
7 Tputhbased MachoHanbnHed pasnpegernvTerneH XepMeTHaupaH Tpaxcdopmarop 1 1
10/0,4kV, 630 kKVA, ¢ #usonokasaTen
8 Toucbased MacnoHanbiHeH pasipefeniTencH XepMeTHIupaH TpaHchopMaTop 1 5
10/0,4kV, 800 kKVA, ¢ HHBONOKasaTen
9 TputhaseH MacnoHanLnHen pasNpPeAenUTeNeH xepMeTwsupaH TpaHrcdhopMmarop 1 1
20/0,4kV, 250 kKVA, ¢ KoMBUHHPAHO 2alLUTHO pene
10 TpughaseH MacnoHanbnHeH paanpesenuTeneH XepMeTUsupaH TpaHcdopmaTop 1 1
20/0,4KV, 400 kVA, ¢ komBrHBpaHo 3alUUTHO pene
1 TpubaseH MacHOHANLAHEH pasRpeAeNuToNeH XePMEeTHIUPAH TpaHetopmarop 1 4
20/0,4kV, 630 KVA, ¢ komBuHWpaHo 3al4uTHO pene
Tpuchazed MacNOHaNBNMEH PasnpefenuTensH XepMeTHIupaH TpaHchopMaTop
12 20/0,4KV, 800 KVA, ¢ KOMGUHNPAHO 3aLUMTHO perte 1 1
13 TpudpaseH MacnoHANBLIKEH pasNpeAeniUTeNieH XepPMEeTHINPaH TpaHchopMarop 1 1
20/0,4kV, 50 kKVA, ¢ HuBONOKA3aTEN
14 Tpuchasen MacnoHanbNHeH DPasnpefenvTencH XepMeTHIupaH TpaHchopMaTol i 2
20/0,4kV, 100 kKVA, ¢ HuBonoxasaren
15 Tpitbazer MacnoHaNbLIHEH pasnpeAenUTENeH XePMETHINpaH TPaHCHOPMATOR 1 3
20/0,4kV, 160 KVA, ¢ HUBONOKasaTen
16 TpudbaseH MacnoHamLNHeH pasnpefenuTensH XepMerTusupaH TpaschopMaTop 1 2
20/0,4kV, 250 kKVA, ¢ HUBONOKazaTen
17 TpuchaseH macnoHanbnHeH pasnpeaenuTencH XepMeTHsUpaH TpaxcdopMarop 1 2
20/0,4kV, 400 kVA, c HuBOnokasaren
18 Tprhased MacnoHanbnHeH pasnpejenyTencH XepMeTUskpaH TpaHcdopmaTod 1 2
20/0,4kV, 630 kVA, ¢ HuBONOXa3aTEN
19 Tpupasen MACNOHANLIHEH pasNpeAenyTensH XepMeTHaIUpaH TpaHchopMarop 9 2
20/0,4kV, 800 kVA, ¢ HuBOnOKasaten .
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OBOCOBEHA NO3ALIMA 2
BpoliHa | Pasmepw
N MuHuManeH Bun, cTOKaTa Ha E‘;W
h HaumenobaHue Ha MaTepuan pasmep Ha | onakosK B onaxomkar | _ .
naptvaa a onakoBK | aBemif x .
a B x Wf P
1 2 3 4 b 6 7
TputhazeH MacnoOHaNbNHEH PAINPEfERUTENSH XepMeTusnpaH g
1 Tpancdopmarop 10/0,4kV, 250 kVA, ¢ KomOuHUpaHq 1 Aappatf /’ %’R’?}I‘Xﬂﬁ 43;]"’
3AWNTHO perne Ok
Tpuchaser MacnoHaNLIHEH PAINDEASHITENSH XepMeTHanpan
2 Tpancdopmarop 10/0,4kV, 400 kVA, ¢ xomMBuHMpaHd 1 M 4 W3« d3x f7 190
3AWMUTHO pene
TpuchaszeH MACNOHaNbLAHER PasNpeAenuTenct XepMeTHaypaH 1/6'
Tpakcthopmartop 10/0,4kV, 630 kVA, ¢ komBrHupaHo 1 ) ) [}
3AWMTHY perne 1 faox Al F
Tpudrazen MaC0HaNb/HeR pasnpeaenuTenet
4 | xepmerusvpan Tpanctopmatop 10/04kV, 800 kVA, d 1 i oy Ao | 4
KOMOUHUDAHO 33LKTHO pene ¢ ‘)7(%{’# 4710
Tpythaser MacnOHANLIREH Pa3NPeieNNTEeNeH XCpMeTU3KPaH
5 Tpancdopmarop 10/0,4kV, 250 VA, ¢ Husonokasaren 1 4 f |t 785
TpubazeH MacNOHaNLAHEH PaznpefenMTenaH XepMmeTHaupaH . {
6 TpaKcdopMarop 10/0,4kV, 400 KVA, ¢ HUBOnokaaaTen 1 i 7 3y 49 o7 #50 4
TpuchazeH MacnoHanbiHeH PasnpPeRenUTEneH XepMaTHanpaH
7 TpaHcdopmarop 10/0,4KV, 630 KVA, ¢ HuBOnokasaten 1 i 1 0 LN 129 7'505’
Tpudrasen macnoHanbhHeH pasnpeAenuTeneH XepMeTHaupay — .
8 TpaHotbopmarop 10/0,4kV, 800 kVA, ¢ Huaonokasaten 1 U 1 737‘( ?ﬂ( ﬂ‘f? A0
TpuchaseH MacnoHanbiHeH pasnpejenuTensH XepMeTuaupaH / .
9 TpaHcoprarop 20/0,4kV, 250 kVA, ¢ xombuHBparo 1 i ,
3aWNTHO pene []5'{ %Z(ﬂ‘? ?35
TpudaseH MaCNOHANLAHEH PA3NPEASNVTENeH XepMEeTHanpaH
10 TpaHcthopmarop 20/0,4kV, 400 kKVA, ¢ komBuHvpaHo 1 L i
33LWUTHO pene 4 3k 4347 ,7? [,?P[
TpuchazeH MacnOHAnLHHEH Pa3npsAenUTeneH XepMeTihsupaH
11 Tpanctopmarop 20/0,4kV, 630 KVA, ¢ KomBuHMpaHd 1 o 1 y’gﬂ,{’ﬂ}\’%p 1bo{”
3alKTHO pene
Tpudbased MacnNOHANLNHEH PasNPeASnUTENEH XEPMeTHIUpaH /
12 TpaHcdiopmaTop 20/0,4KV, 800 KVA, ¢ koMOGHHIpaHd 1 y
3aLIUTHO pene 'f‘ﬁ(ﬁ XM ’2 f/ v
TpuchbaseH MacNOHaNLAHEH PANPEeAGHUTENEH XepMeTHaUpaH .
13 Tpawcchopmatop 20/0,4kV, 50 KVA, ¢ Husonokasaren L " 1 \Prsdr 731 Lo
TputhazeN MacNoHanblHeH DA3NPeaenUTEnsH XepMaTHaupaH -
4 TpaHcdopmarop 20/0,4kV, 100 KVA, ¢ HuBonokasaren 1 i 1 Wexedxiats | 765 ( ,
" | Tondasen macnonansnnen pasnpejendTengH xepMeTuanpaH '
15 TpaHcdopmarop 20/0,4KY, 160 kVA, ¢ HuBOnoxasaren 1 4 4 ?34\’ £¥x g ﬂb § 0
TpuchaszeH MacnoHanLiHeH Pa3sNpPeASnHTENeH XepMeTHaupaH
18 TpaHcdopmarop 20/0,4kV, 250 kVA, ¢ HuBOnoKasaTen 1 U 7 ‘fél‘ ?,‘(X 74 ?ﬁ/
TpuchbaseH MacnoHanbAHEH pasnpejeniTenst XepMeTusupa .
17 Tpaucopmarop 20/0,4kV, 400 kVA, ¢ HUBONOKazaTen 1 g '/ /534\/ {’1 ’\/ﬂp /'2 %’
TpudbaseH macnoHanbaHeH pasnpeaenuTensH XepMeTusnpaH . —
18 TpaHcdropMarop 20/0,4kV, 630 kVA, ¢ Husonokasaren 1 I 17 Bok R fhp| 150
TpuhaseR MaCNOHANLNHEH PASTIPEAENUTENEH XepMeTHsupaH i
19 TpaHcdopMaTop 20/0,4kV, 800 kVA, ¢ HuBONOKazaren 1 7 X %{; ff 1| o i
(. L/I/L/
fata 0% . 41. r. 4big [TOAMNUC u MEYAT: / Hren” Lharie
{ume u hamunus) [E e 1Foke-
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ETD TRANSFORMATORY a.s.
ELEKTROTECHNICKA ZKUSEBNA

Zhorovské 64/22, Doudlevee, 301 00 Plzed, Czech Republic

tel.: +420 373 031 660, fax: +420 373 031 662, e-mall; info-ez@etd-bez.cz Total sheets: 14

Test Report
AP EZ/2016/049/01/EN

Customer: BEZ TRANSFORMATORY a.s.
Rybni¢né 40
835 54 Bratislava
Tested object: Transformer TOHn 359/22, s.n. 0363336
Test take over date: September 23" , 2016
Test realization date: September 28", 2016
Test identification No.: 365-302-1624 Evidentiary No: 48/2016
Order No: B06/4500006720 ]

Testing metheds, regulations:

ACCREDITED TESTS ACCORDING TO SOP_EZ/2,4,6 and 8:

CSN EN 60076-1, Clause 11.2 Measurement of winding resistance

CSN EN 60076-1, Clause 11.4 Measurement of short-circuit impedance and load loss
CSN EN 60076-1, Clause 11,5 Measurement of no-load loss and current

CSN EN 60076-2 ed.2 Power transformer ~ Part 2:

5 Temperature rise for liquid-immersed transformers .
CSN EN 60076-3 ed.2, Clause 13.2  Full wave lightning impulse test (LI}

Test results: In the text.

Enclosures:

{’/' { "/‘/ e

InPlzeti, 30" September 2016 Petr Sima
Electrical Testing Laboratory Director

Test Report is issued in 3 copies — 2 are obtained by the customer and 1 is kept in the Laboratory.

Test Report is issued for the customer in electronic form too.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.

In case of discrepancies the Czech version of the Test Report takes precedence.
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Tested object
Oil-icrsed transformer TOHMn 359/22.

BRATISLAVA SLOVAKIA
EN 80078-

o EH TPAHCOOPMATOP CEPKEI HOWEP l 0363336
A

o002 205% v [ 116 j&
[aoorzn v

rem ha oy L1150 ACSOIAGE )

mwuak e 088 |

s [ G375 25t |

LaHioRobg | GOES; 570 o
wek ;s 235 u :
wacng - ofsst (201,09 I .(

6Ly THNY 1400 -

Performed tests
Routine tests:

* Measurement of winding resistance according to the Standard CSN EN 60076-1, Clause 11.2.
The test was carried out at tappings 1, 3 and 5 of the tested transformer.

* Measurement of short-circuit impedance and load loss according to the Standard
CSN EN 60076-1, Clause 11.4. The test was carried out at tappings 1, 3 and 5 of the tested
transformer.

e Measurement of no-load loss and current according to the Standard CSN EN 60076-1,
Clause 11.5. The fest was carried out at main tap of the tested transformer.

Methods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and saisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Type tests:
¢ Temperature rise test according to the Standard CSN EN 60076-2 ed.2 at tapping 3 of the tested
transformer with ratio 20/0.4 kV,

e Full wave lightning impulse test (LI) of the tested transformer according to the Standard
CSN EN 60076-3 ed.2, Clause 13.2. Test was carried out at HV side with negative wave 150 kV.

Used apparatuses

Name Type Filing No.
Digital multimeter Fluke 189 PMMm 263
Digital multimeter Fluke 179 PMMm 269
Digital oscilloscope AT DSO7034A PMMo 265
Digital oscilloscope Keysight DSO-X 4034A PMMo 270
Isolating converters BB3652 PMMp 254
Mercury thermometer from 0°C to 50°C PMMt 239
, Digital thermometer GMH 3710 PMMt 268

/ Current transformer ABB Petercem EA100 PMTr 92 {
Current transformer ABB Petercem EA100 PMTr 93
Current transformer ABB Petercem EA100 PMTr 94
Three-phase power analyzer D6100 PMWa 19
Power analyzer Norma 5000 PMWa 27
Impulse Analyzing System HiAS 743 176736

{ |

Meihods used in testing are specified in the Quality Manual of the Electrical Testing Laboratory and satisfy the precision requirements according to the
respective standards. The presented test results are in relation to the subject of these tests only. The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Report takes precedence.
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Customer:

Measurement of winding resistance
Description

The measurement of winding resistance was performed according to the Standard
CSN EN 60076-1, Clause 11.2.3. Measurement was carried out at tappings 1, 3 and 5 of the tested
transformer in temperature steady state.

Winding resistances each of above mentioned tappings were measured with DC current, with
Ohm’s method, between terminals of each phase on HV side of transformer and between node and
terminal of respective phase on LV side of tested transformer, The mean temperature of cooling liquid
(temperature of transformer winding) was measured during the test. Temperature was between
22.3 °C and 22.7 °C. Resulting value of the resistance was recalculated to 75 °C.

Results
Resistances of transformer winding are noted in Tab. 1.

- Side of \ Before type and special tests ‘
transformer Tap Terminal Riyeasured (t(y)p) ‘ 11;75( 0) (

. 1U~-1V | 9.636676126 | 11.61045316

(+5%) 1U - 1W | 9.680634743 | 11.66341535

1V—1W | 9.660335285-| 11.63895817

v 3 1IU-1V | 9.129011656 | 10.99880922

0 %) 1U—-1W | 9.165738826 | 11.04305883

1V~ 1W | 9155209410 | 11.03037278

5 1U—-1V | 8.623641358 | 10.38992935

(-5%) 1U—-1W | 8.662324251 | 10.43653524

IV-1W | 8.598903282 { 10.36012444

LV 2n—2u | 0.001932286 | 0.002326247

2n—2v | 0.001916093 | 0.002307650

2n-2w | 0.001916987 | 0.002308726

Tab. 1: Resistances of transformer winding,

Measurement of short-circuit impedance and load loss

Description

Measurement of short-circuit impedance and load loss was performed according to the Standard
CSN EN 60076-1, Clause 11.4. The test was caried out at tappings 1, 3 and 5 of the fested
transformer in temperature steady state.

Voltage was applied to HV terminals of the transformer, LV terminals were short circuited. Supply
current of 50 Hz was ca. 4 A. Temperature was 22.5 °C.

Measured values of short-circuit impedance and load loss were corrected for the reference
temperature 75 °C.

Results
Measured values of short-circuit impedance and load loss are noted in Tab. 2.
Methods used in testing are specified in the Quahty Manuat of the Electrical Testing Laboratory and satisfy the precision requirements according to the

respective standards. The presented test results are in refation to the subject of these tests only, The Test Report may be reproduced only as a whole.
In case of discrepancies the Czech version of the Test Repori takes precedence.



