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r g
NDINA S.A.C.k

Identification of the test object according to drawing given in Annex 2 submitted by
manufacturer.

GENERAL TEST INFORMATIONS

Test location
LC, High Voltage Laboratory

Test personel
Miroslav Bonié¢, M.Sc.E.E. High Voltage Laboratory
Ivan Novko, M.Sc.E.E. High Voltage Laboratory

TESTS PERFORMED

Test for Accuracy

Impulse voltage withstand test on primary terminals

Routine power frequency voltage withstand test on primary terminals
Routine power frequency voltage withstand test on secondary terminals
Winding resistance measurement

Routine test for accuracy

Verification of markings

NogahswbdE

Routine dielectric tests after type tests were performed with 80% of withstand voltages
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TEST RESULTS

. Test for accuracy
Normative document;:

Measuring equipment:

Test report number: 009123

IEC 61869-4, clause 7.2.6

Transformer measuring bridge, ZERA: Type: WM1000U,
SN:070000545

Standard transformer Konc&ar: type NVKU - 40, SN: 170612/04
Burden Koncar: type UE-T1, SN:250293

Burden Koncar: type UE-T1, SN:250228

Current transformer measuring bridge, ZERA, type: WM1000lI,
s. n.: 070000524

Standard transformer, Kon¢ar, type: PST-1, s. n.: 501

Burden Kon¢ar,

Konéar -

type: Ue-T5, s. n.: MU-1579

Electronics and

Informatics,

Atmospheric data logger, Trotec, type DL200D, SN:
22.602.130.802.017
Test conditions:
Atmospheric conditions during the test:
Temperature (°C): 21,5
Pressure (hPa): 1011,8
Rel. humidity (%): 30,0
Test results:
Burden 50 VA (cosp=0,8) | 12,5 VA (cosp=0,8)
Terminal symbol u-v
Percentage of voltage error dis rl)gssr?]ent voltage error dis ?2?:2%,[
rated voltage (%) &l % g ' min &l % g I min
\ \4
120 -0,072 -6,4 +0,190 -1,7
100 -0,070 -6,5 +0,188 -1,8
80 -0,070 -6,6 +0,186 -1,9
Terminal symbol V—-w
Percentage of voltage error dis FI)QSeSr?]ent voltage error dis ?Qir?]ent
rated voltage (%) &l % % ' min &l % % I min
120 -0,071 -5,9 +0,171 -2,0
100 -0,069 -6,0 +0,172 -2,1
80 -0,068 -6,2 +0,171 -2,2
Terminal symbol w-—u
Percentage of voltage error . phase voltage error . phase
displacement displacement
rated voltage (%) &l % 5./ min &l % 5./ min
120 -0,058 -4,9 +0,182 -1,0
100 -0,060 -5,0 +0,180 -1,1
80 -0,062 -5,2 +0,181 -1,1
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Terminal symbol 1(r)30/5A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis Fl)gc?:re}lent current error dis Fl)gc?saent
rated current (%) &l % % I min &l % % I min
1 1
120 -0,009 +0,2 -0,020 -0,3
100 -0,014 +0,1 -0,015 -0,1
20 -0,009 +0,9 -0,009 +0,7
5 -0,001 +2,1 -0,027 +1,1
1 +0,038 +3,1 -0,061 -0,6
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ?Qs:r?lent current error dis F;stgent
rated current (%) &l % % I min &l % % / min
120 -0,022 -0,2 -0,015 +0,1
100 -0,023 -0,2 -0,019 -0,2
20 +0,011 +0,8 -0,009 +0,5
5 +0,026 +0,8 -0,020 +0,9
Terminal symbol 4 (r1) 20/5 A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis ?Qc?zient current error dis Fl)zc?esaent
rated current (%) &l % % I min &l % % I min
1 1
120 -0,039 +0,1 -0,024 +0,1
100 -0,037 +0,5 -0,028 +0,3
20 -0,035 +2,0 -0,021 +1,1
5 -0,044 +3,5 -0,027 +1,5
1 -0,059 +2,8 -0,073 +0,1
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis F;Z?e?;ent current error dis ﬁgssaent
rated current (%) &l % % I min &l % |06 / min
120 -0,048 -0,1 -0,011 +0,4
100 -0,023 +0,6 +0,005 +0,6
20 -0,021 +1,2 -0,011 +0,7
5 -0,046 +1,7 -0,019 +1,3
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Terminal symbol

8 (r2) 10/5 A

Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis Fl)gc?::}lent current error dis Fl)gc?;rient
rated current (%) &l % % I min &l % % I min
1 1
120 -0,063 +2,6 -0,033 +1,4
100 -0,084 +1,9 -0,035 +1,6
20 -0,138 +4,4 -0,049 +3,4
5 -0,142 +10,6 -0,041 +5,6
1 -0,084 +14,2 -0,067 +4,9
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ICI)Q?:rient current error dis F;Q:;ient
rated current (%) &l % % I min &l % % / min
120 -0,038 +1,3 -0,021 +1,5
100 -0,041 +1,9 -0,023 +1,6
20 -0,050 +4,3 -0,022 +2,9
5 -0,022 +7,7 -0,020 +4,2
Terminal symbol 2(s)30/5A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis F;Z(?:r?]ent current error dis Fl)gc?:rient
rated current (%) &l % % / min &l % % I min
120 +0,004 +1,1 +0,011 +0,9
100 +0,001 +1,2 +0,012 +0,9
20 -0,013 +1,4 -0,007 +0,7
5 -0,014 +2,2 -0,017 +1,2
1 -0,028 +1,2 -0,076 -1,2
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ?Qszﬁent current error dis ?stsmnt
rated current (%) &l % % I min &l % % I min
1 1
120 +0,005 +0,9 +0,007 +0,8
100 +0,003 +0,9 +0,004 +0,6
20 -0,007 +0,8 -0,006 +0,5
5 -0,008 +1,4 -0,016 +0,9
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Terminal symbol

5 (s1) 20/5 A

Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis Fl)gc?::}lent current error dis Fl)ggsaent
rated current (%) &l % % I min &l % % I min
1 1
120 -0,011 +0,8 -0,010 +0,3
100 -0,010 +0,9 -0,004 +0,6
20 -0,038 +1,5 -0,019 +0,9
5 -0,035 +3,8 -0,024 +1,8
1 -0,051 +3,1 -0,065 +0,1
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ?Qs:rient current error dis F;Q:;iem
rated current (%) &l % % I min &l % % / min
120 -0,004 +0,8 -0,007 +0,5
100 -0,001 +1,1 -0,002 +0,8
20 -0,017 +1,4 -0,014 +1,0
5 -0,015 +2,5 -0,019 +1,6
Terminal symbol 9 (s2) 10/5A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis F;Zc?:r?]ent current error dis Fl)gc?:r?mnt
rated current (%) &l % % / min &l % % I min
120 -0,054 +1,9 -0,033 +1,4
100 -0,063 +2,0 -0,032 +1,6
20 -0,118 +4,7 -0,048 +3,4
5 -0,119 +10,8 -0,027 +6,2
1 -0,079 +13,1 -0,032 +5,1
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ?Qszrient current error dis ?2:§§1ent
rated current (%) p/% %/ min p/ % %/ min
120 -0,032 +1,5 -0,018 +1,0
100 -0,036 +1,8 -0,023 +0,9
20 -0,037 +3,4 -0,027 +2,2
5 -0,021 +5,7 -0,025 +3,3
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Terminal symbol

3 (t) 30/5 A

Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis Fl)gc?:re;]ent current error dis Fl)gssaent
rated current (%) &l % % I min &l % % I min
120 -0,006 +0,7 +0,011 +0,8
100 -0,005 +0,7 +0,002 +0,2
20 -0,022 +1,1 -0,014 +0,6
5 -0,042 +1,5 -0,019 +1,1
1 -0,083 -0,1 -0,046 -0,3
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ?Qsesrient current error dis F;Q:;iem
rated current (%) &l % % I min &l % % I min
1 1
120 +0,010 +0,8 +0,008 +0,7
100 +0,002 +0,7 +0,008 +0,8
20 -0,008 +0,7 -0,005 +0,6
5 -0,017 +1,1 -0,014 +1,1
Terminal symbol 6 (t1) 20/5 A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis Fljzsesrient current error dis Fl)ggesrient
rated current (%) &l % % / min &l % % / min
120 -0,016 +0,9 -0,002 +0,8
100 -0,008 +1,2 -0,002 +1,0
20 -0,030 +1,9 -0,011 +1,2
5 -0,022 +3,5 -0,015 +1,9
1 -0,048 +3,2 -0,049 +0,5
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ?2?:2ent current error dis plgc?:r?went
rated current (%) &l % % I min &l % % I min
1 1
120 -0,007 +0,9 -0,002 +0,8
100 -0,006 +0,8 -0,001 +0,7
20 -0,016 +1,3 -0,010 +0,9
5 -0,016 +2,3 -0,016 +1,5
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Terminal symbol 10 (t2) 10/5 A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error : phase current error . phase
displacement displacement

rated current (%) &l % . &l % .
6i / min 6i / min

120 -0,045 +2,6 -0,025 +1,7

100 -0,049 +2,7 -0,032 +1,9

20 -0,096 +6,5 -0,030 +3,8

5 -0,083 +12,6 -0,017 +5,9

1 -0,029 +15,2 -0,020 +6,2

Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error : phase current error : phase
displacement displacement

rated current (%) &l % . &l % .
6i / min 6i / min

120 -0,032 +1,7 -0,021 +1,3

100 -0,042 +1,6 -0,019 +1,6

20 -0,048 +3,9 -0,017 +2,8

5 -0,030 +6,5 -0,009 +4,1

Test object passed the test.

Expanded uncertainty (k=2) of ratio error for current transformers is 0,038 %.
Expanded uncertainty (k=2) of phase displacement error for current transformers is 1,2 min.

Expanded uncertainty (k=2) of ratio error for voltage transformers is 0,024 %.
Expanded uncertainty (k=2) of phase displacement error for voltage transformers is 1,1 min.

Measurement Uncertainty:

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95 %. The standard uncertainty of
measurement has been determined in accordance with EA Publication EA-4/02.
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4.1.1 Influence of the current transformer on the voltage transformer

Normative document;: IEC 61869-4, clause 7.2.6.401

Measuring equipment: Standard transformer, Kon¢ar, type: PST-1, s. n.: 501
Digital Multimeter, Tektronix, type: DMM 4050, SN: 1212204
Digital Multimeter, Tektronix, type: DMM 4050, SN: 1212203
Burden Koncar: type UE-T1, SN:250293
Burden Konc¢ar: type UE-T1, SN:250228
Atmospheric data logger, Trotec, type DL200D, SN:
22.602.130.802.017

Test conditions:
Atmospheric conditions during the test:

Temperature (°C): 215
Pressure (hPa): 1011,8
Rel. humidity (%): 30,0

Current transformer of the combined transformer was supplied with the rated thermal current.
Voltage transformer was loaded with rated burden.
The greatest possible variations of voltage and phase displacement for 80 % of the rated
voltage were calculated:

Uy . 0
08U 100 [%]
+AS8y, = Agy - 34,4 [min]

iASV =

Where:
Usr = - secondary rated voltage in V
Uv = - measured voltage in volts

Test results:

Uv measured between
Phase
u-v (mv) ‘ v-w (mV) ‘ w-u (mV)

Rated primary current 30 A

r 15,85 5,75 11,40
s 12,30 9,90 13,10
t 2,10 7,30 5,60
Rated primary current 20 A

r 11,20 2,95 9,55
s 9,45 7,20 11,55
t 1,85 6,60 4,90
Rated primary current 10 A

r 4,95 1,50 4,10
S 4,85 3,45 7,00
t 0,70 2,95 3,35
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Variations between
Phase u-v V-w W-Uu
+Ae, (%) | £A5,(min) | A&, (%) | A8, (min) | +Ae (%) | £A5, (min)

Rated primary current 30 A

r 0,010 0,33 0,003 0,12 0,007 0,24
S 0,007 0,25 0,006 0,20 0,008 0,27
t 0,001 0,04 0,004 0,15 0,003 0,12
Rated primary current 20 A

r 0,007 0,23 0,002 0,06 0,006 0,20
S 0,006 0,20 0,004 0,15 0,007 0,24
t 0,001 0,04 0,004 0,14 0,003 0,10
Rated primary current 10 A

r 0,003 0,10 0,001 0,03 0,002 0,08
S 0,003 0,10 0,002 0,07 0,004 0,14
t 0,000 0,01 0,002 0,06 0,002 0,07

Test object passed the test.

Variations of the current error £Ae¢y i and of the phase displacement +Ady when added to the
absolute values of the measuring results & and &y i obtained at 80 % of rated primary voltage
(given in section 4.1), within the specified range of burden, did not exceed the limits of error
for the voltage transformer.
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4.1.2 Influence of the voltage transformer on the current transformer

Normative document;: IEC 61869-4, clause 7.2.6.402

Measuring equipment: Standard transformer Koncar: type NVKU - 40, SN: 170612/04
Digital Multimeter, Tektronix, type: DMM 4050, SN: 1212204
Digital Multimeter, Tektronix, type: DMM 4050, SN: 1212203
Burden Koncar: type UE-T1, SN:250293
Burden Koncar: type UE-T1, SN:250228
Atmospheric data logger, Trotec, type DL200D, SN:
22.602.130.802.017

Test conditions:
Atmospheric conditions during the test:

Temperature (°C): 21,5
Pressure (hPa): 1011,8
Rel. humidity (%): 30,0

A voltage equal to 120 % of the rated voltage was applied to the terminals of three-phase
voltage transformers simultaneously. Voltage drop across a resistor R=4 Q connected to the
terminals of the current transformer was measured
The greatest possible variations of current and phase displacement for 5 % of the rated current
were calculated:

- Ui . 0
+Ag; = R 005 L., 100 [%)]
+AS, = Ag; - 34,4 [min]

Where:
Iss = - secondary rated current in amperes
U; = - measured voltage in volts

Test results:

Ui measured on phase

Voltage applied:

r (mv) s (mV) t (mV)
u-v, v-w, w-u 0,956 0,968 0,959
Variations on phase
Voltage ; S t
applied: : : :
+Ag (%) | £AS6(min) | A& (%) | £Ad6(mMin) | A& (%) | £Ad, (Min)
u-v, V-w, w-u 0,096 3,29 0,097 3,33 0,096 3,30

Test object passed the test.

Variations of the current error +Ag; i and of the phase displacement +Ad; when added to the
absolute values of the measuring results & and ;i obtained at 5 % of the

rated current (given in section 4.1), within the specified range of burden, did not exceed the
limits of error for the current transformer.
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Laboratory Center Test report number: 009123

4.2. Impulse voltage withstand test on primary terminals
Normative document;: IEC 61869-4, clause 7.2.3

Measuring equipment: Resistor divider, 700/86, Kondar, SN: 001
Digital system for impulse voltage measurement and
registration DIAS 733, Haefely, SN: 081 626-02.
Atmospheric data logger, Trotec, type DL200D, SN:
22.602.130.802.017

Test conditions:
Atmospheric conditions during the test:

Temperature (°C): 21,5
Pressure (hPa): 1011,8
Rel. humidity (%): 30,0

Atmospheric correction is not applicable.

Diagram of the test circuit:

R>
£ O T
High voltage
divider Rs Test
object
R - —»
- _ 1 _ CH1 CH2
e Transient || Transient
recorder _ recorder
S:
Y i 1
Ci (pF) C2 (pF) R1 (Q) R2 (Q) p Rs3 (Q)

250000 4000 300 110 166,8 -
p" - divider ratio
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Laboratory Center

Test results:

Test report number: 009123

Connection of terminals - phase U

U e e applied voltage
Uttt
LY 28 isolated

.............. earthed

earthed through shunt S1

Test results phase A

Voltage kV (peak)

Item

Oscillogram No.

Remark

+79,21

+123,9

+125,1

+124,9

+125,1

+125,0

+125,0

+125,0

+124,5

+125,2

+124,8

+124.,6

+125,0

+124,9

+124,7

+124,9

applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1

01-Chl
01 -Ch2
02 - Chl
02 - Ch2
03 -Chl
03 - Ch2
04 - Chl
04 - Ch2
05 - Chl
05 - Ch2
06 - Chl
06 - Ch2
07 - Chl
07 - Ch2
08 - Chl
08 - Ch2
09 - Chl
09 - Ch2
10-Chl
10 - Ch2
11-Chl
11 - Ch2
12 - Chl
12 - Ch2
13-Chl
13 -Ch2
14 - Chl
14 - Ch2
15-Chl
15-Ch2
16 - Chl
16 - Ch2

Reference wave

Full wave

Full wave

Full wave

Full wave.

Full wave

Full wave

Full wave

Full wave

Full wave.

Full wave

Full wave

Full wave

Full wave

Full wave.

Full wave
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KONCAR - Electrical Engineering Institute Ltd.

Laboratory Center Test report number: 009123
Voltage kV (peak) Item Oscillogram No. Remark
-78,93 applied voltage 17-Chl Reference wave
voltage S1 17 - Ch2
-124.7 applied voltage 18 - Chl Full wave
voltage S1 18 - Ch2
-124.7 applied voltage 19-Chl Full wave
voltage S1 19-Ch2
-124,7 applied voltage 20-Chl Full wave
voltage S1 20 - Ch2
-124.7 applied voltage 21-Chl Full wave.
voltage S1 21 -Ch2
-124,9 applied voltage 22 -Chl Full wave
voltage S1 22 - Ch2
-124.8 applied voltage 23-Chl Full wave
voltage S1 23 -Ch2
-124,6 applied voltage 24 - Chl Full wave
voltage S1 24 - Ch2
-124,7 applied voltage 25-Chl Full wave
voltage S1 25 - Ch2
-124.6 applied voltage 26 - Chl Full wave.
voltage S1 26 - Ch2
-124,9 applied voltage 27 - Chl Full wave
voltage S1 27 - Ch2
-125,0 applied voltage 28 -Chl Full wave
voltage S1 28 - Ch2
-124,8 applied voltage 29 -Chl Full wave
voltage S1 29 - Ch2
-124.8 applied voltage 30-Chl Full wave
voltage S1 30 - Ch2
-124.6 applied voltage 31-Chl Full wave.
voltage S1 31-Ch2
-124,8 applied voltage 32-Chl Full wave
voltage S1 32 -Ch2
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Laboratory Center

Serial number: 313000014301
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Serial number: 313000014301

CHANNEL 2 (VOLTAGE) Divider: 1 VIV
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Serial number: 313000014301
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Serial number: 313000014301

CHANNEL 2 (VOLTAGE) Divider: 1 VIV
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Serial number: 313000014301
40

CHANNEL 1 (VOLTAGE) Divider: 166.8 VIV

Test report number: 009123
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Laboratory Center

Test report number: 009123

Connection of terminals - phase V

N e e e e aaana applied voltage
12
LU TR isolated

.............. earthed

earthed through shunt S1

Test results phase A

Voltage kV (peak)

Item

Oscillogram No.

Remark

+79,01

+124,7

+124,5

+124,4

+124,5

+124.,6

+124,5

+124,7

+124,4

+124,7

+124,7

+124,7

+124,9

+124.,8

+124,9

+124.,8

applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1

01-Chl
01 - Ch2
02 - Chl
02 - Ch2
03 -Chl
03 - Ch2
04 - Chl
04 - Ch2
05-Chl
05 - Ch2
06 - Chl
06 - Ch2
07 - Chl
07 - Ch2
08 - Chl
08 - Ch2
09 - Chl
09 - Ch2
10-Chl
10 - Ch2
11-Chl
11 - Ch2
12 - Chl
12 - Ch2
13-Chl
13- Ch2
14 - Chl
14 - Ch2
15-Chl
15-Ch2
16 - Chl
16 - Ch2

Reference wave

Full wave

Full wave

Full wave

Full wave.

Full wave

Full wave

Full wave

Full wave

Full wave.

Full wave

Full wave

Full wave

Full wave

Full wave.

Full wave
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Laboratory Center Test report number: 009123
Voltage kV (peak) Item Oscillogram No. Remark
-79,37 applied voltage 17-Chl Reference wave
voltage S1 17 - Ch2
-123,8 applied voltage 18 -Chl Full wave
voltage S1 18 - Ch2
-124.8 applied voltage 19-Chl Full wave
voltage S1 19-Ch2
-125,1 applied voltage 20-Chl Full wave
voltage S1 20 - Ch2
-124.7 applied voltage 21-Chl Full wave.
voltage S1 21 -Ch2
-124,9 applied voltage 22 -Chl Full wave
voltage S1 22 - Ch2
-124.9 applied voltage 23-Chl Full wave
voltage S1 23 -Ch2
-124,8 applied voltage 24 - Chl Full wave
voltage S1 24 - Ch2
-124,8 applied voltage 25-Chl Full wave
voltage S1 25 - Ch2
-125,0 applied voltage 26 - Chl Full wave.
voltage S1 26 - Ch2
-125,0 applied voltage 27 - Chl Full wave
voltage S1 27 - Ch2
-124.8 applied voltage 28 -Chl Full wave
voltage S1 28 - Ch2
-124,8 applied voltage 29 -Chl Full wave
voltage S1 29 - Ch2
-124,7 applied voltage 30-Chl Full wave
voltage S1 30 - Ch2
-124.9 applied voltage 31-Chl Full wave.
voltage S1 31-Ch2
-124,8 applied voltage 32-Chl Full wave
voltage S1 32 -Ch2

This test report shall not be reproduced except in full, without the written approval of KONCAR - Electrical Engineering Institute Ltd.

Konéar - Electrical Engineering Institute Ltd., Fallerovo Setaliste 22, 10000 Zagreb, Croatia, www.koncar-institut.hr
Phone: 385 1 3667 315, 3666 351, Fax. 385 1 3667 309, e-mail: info@koncar-institut.hr e lab@koncar-institut.hr

F7701en-19 Page 25 of 53



http://www.koncar-institut.hr/hr
mailto:info@koncar-institut.hr/

KONCAR - Electrical Engineering Institute Ltd.
Laboratory Center

Serial number: 313000014301
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KONCAR - Electrical Engineering Institute Ltd.
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Serial number: 313000014301
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KONCAR - Electrical Engineering Institute Ltd.

Laboratory Center

Test report number: 009123

Connection of terminals - phase W

N e applied voltage
L2
LU TR isolated

.............. earthed

earthed through shunt S1

Test results phase A

Voltage kV (peak)

Item

Oscillogram No.

Remark

+79,8

+124,1

+125,0

+124,8

+124,7

+124,7

+124,7

+124,5

+124,6

+124,7

+124,6

+124,7

+124,7

+124,6

+124.4

+124,5

applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1
applied voltage
voltage S1

01-Chl
01 - Ch2
02 - Chl
02 - Ch2
03 -Chl
03 - Ch2
04 - Chl
04 - Ch2
05-Chl
05 - Ch2
06 - Chl
06 - Ch2
07 - Chl
07 - Ch2
08 - Chl
08 - Ch2
09 - Chl
09 - Ch2
10-Chl
10 - Ch2
11-Chl
11 - Ch2
12 - Chl
12 - Ch2
13-Chl
13- Ch2
14 - Chl
14 - Ch2
15-Chl
15-Ch2
16 - Chl
16 - Ch2

Reference wave

Full wave

Full wave

Full wave

Full wave.

Full wave

Full wave

Full wave

Full wave

Full wave.

Full wave

Full wave

Full wave

Full wave

Full wave.

Full wave
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Laboratory Center Test report number: 009123
Voltage kV (peak) Item Oscillogram No. Remark
-79,5 applied voltage 17 -Chl Reference wave
voltage S1 17 - Ch2
-124,0 applied voltage 18 -Chl Full wave
voltage S1 18 - Ch2
-124.9 applied voltage 19-Chl Full wave
voltage S1 19-Ch2
-124,9 applied voltage 20-Chl Full wave
voltage S1 20 - Ch2
-124.8 applied voltage 21-Chl Full wave.
voltage S1 21 -Ch2
-124,9 applied voltage 22 -Chl Full wave
voltage S1 22 - Ch2
-124,7 applied voltage 23-Chl Full wave
voltage S1 23 -Ch2
-124,7 applied voltage 24 - Chl Full wave
voltage S1 24 - Ch2
-124,8 applied voltage 25-Chl Full wave
voltage S1 25 - Ch2
-124.8 applied voltage 26 - Chl Full wave.
voltage S1 26 - Ch2
-124,8 applied voltage 27 - Chl Full wave
voltage S1 27 - Ch2
-124.8 applied voltage 28 -Chl Full wave
voltage S1 28 - Ch2
-124,7 applied voltage 29 -Chl Full wave
voltage S1 29 - Ch2
-1245 applied voltage 30-Chl Full wave
voltage S1 30 - Ch2
-124,7 applied voltage 31-Chl Full wave.
voltage S1 31-Ch2
-124,7 applied voltage 32-Chl Full wave
voltage S1 32 -Ch2
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KONCAR - Electrical Engineering Institute Ltd.

Laboratory Center
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KONCAR - Electrical Engineering Institute Ltd.
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KONCAR - Electrical Engineering Institute Ltd.
Laboratory Center
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Test report number: 009123

CHANNEL 2 (VOLTAGE) Divider: 1 VIV

r 1000
No.13 No.13
120> LI full l Upk: 924.362 V
Upk: 124.678 kv
T1: 1.351us
100 T2: 52.792 us
< \ 500 A\
< 80 )
w T~ w
Q 60 =~ 2
= T~ =
g R g \ / \\ /\
> 40 B 0
20 \//
0
-20 -500
0 10 20 30 40 50 60 70 80 90 10( 0 100 200 300 400 500 600 700 800 900 100
TIME (us) TIME (us)
Serial number: 313000014301 CHANNEL 1 (VOLTAGE) Divider: 166.8 VIV Serial number: 313000014301 CHANNEL 2 (VOLTAGE) Divider: 1 VIV
40 r r 1000
No.14 No.14
120 N LI full I Upk: 923.352V
Upk: 124.564 kv
N T1: 1.350 us
100 T2: 52.901 us
< \\ 500 A\
< 80 )
o T~ o]
Q 60 T e
p T~ [
8 a0 T—— Q \\ / \ /\
> ——— 0 /
20 \/
0
-20 -500
0 10 20 30 40 50 60 70 80 90 10( 0 100 200 300 400 500 600 700 800 900 100
TIME (us) TIME (us)
Serial number: 313000014301 CHANNEL 1 (VOLTAGE) Divider: 166.8 VIV Serial number: 313000014301 CHANNEL 2 (VOLTAGE) Divider: 1 VIV
40 r r 1000
No.15 No.15
120 I~ LI full i Upk: 923.657 V
~ Upk: 124.438 kV
™ T1: 1.345us
100 T2: 52.900us ||
- ™S 500 A
S 80 S S
= ~ b
w \ w
Q 60 Q
P \ IS
=
S 40 R S — > 0
20 \//
0
-20 -500
0 10 20 30 40 50 60 70 80 90 10( 0 100 200 300 400 500 600 700 800 900 100
TIME (us) TIME (us)
Serial number: 313000014301 CHANNEL 1 (VOLTAGE) Divider: 166.8 VIV Serial number: 313000014301 CHANNEL 2 (VOLTAGE) Divider: 1 VIV
0 ; ; 1000
No.16 No.16
120 Ny LI full [ Upk: 922.743V
~ Upk: 124.461 kV
\ T1: 1.347 us
100 N T2: 52.866 us
< \ 500 A\
g 80 ~_ s
w
§ 60 \\ %(_D
=
o} 40 E— g \ / \ /.\
> —] > 0
20 \//
ol
-20 -500
0 10 20 30 40 50 60 70 80 90 10( 0 100 200 300 400 500 600 700 800 900 100
TIME (us) TIME (us)

This test report shall not be reproduced except in full, without the written approval of KONCAR - Electrical Engineering Institute Ltd.

Kongar - Electrical Engineering Institute Ltd., Fallerovo $etaliste 22, 10000 Zagreb, Croatia, www.koncar-institut.hr
Phone: 385 1 3667 315, 3666 351, Fax. 385 1 3667 309, e-mail: info@koncar-institut.hr e lab@koncar-institut.hr

F7701en-19

Page 39 of 53


http://www.koncar-institut.hr/hr
mailto:info@koncar-institut.hr/
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Laboratory Center Test report number: 009123
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4.3. Routine power frequency voltage withstand test on primary terminals

Normative document: IEC 61869-4, clause 7.3.1

Measuring equipment: Voltage divider, Kon¢ar, type: CD-1000, S.N.: 001
P.D. and voltage measuring unit, Omicron, type: MPD-600,
S.N.: JB667E

Measuring impedance, Omicron, type: CPL542A, S.N.: FJ323D

Test conditions:
Atmospheric conditions during the test:

Temperature (°C): 21,3
Pressure (hPa): 1010,5
Rel. humidity (%): 30,7
Test results:
Test voltage (kV) Mode Test frequency (Hz) | Time (s) Result
40,0* Common mode 60 60 PASSED
40,0* Differential mode 200 36 PASSED

* Repeated power-frequency test was performed at 80% of the specified test voltage
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4.4. Routine power frequency voltage withstand test on secondary terminals
IEC 61869-1, clause 7.3.4
Voltage transformer, Siemens, type U-35, SN: 74/521458

4.5.

KONCAR - Electrical Engineering Institute Ltd.
Laboratory Center

Normative document:

Measuring equipment:

Test conditions:

Test report number: 009123

Peak voltmeter, Kon&ar - IET, type: RV-150, SN: 001

Atmospheric conditions during the test:

Temperature (°C): 21,3
Pressure (hPa): 1010,5
Rel. humidity (%): 30,7
Test results:
Test voltage Applied Test frequency .
(kV) voltage Earthed (H2) Time (s) | Result
3 u,v,w,r,s,t | Al other terminals 60 60 PASSED

Winding resistance measurement

Normative document:

Measuring equipment:

Test conditions:

Customer’s request

IEC 61869-1, clause 7.3.201

Digital Multimeter, Tektronix, type: DMM 4050, SN: 1212203

Digital Multimeter, Tektronix, type: DMM 4050, SN: 1212204
Nano-voltmeter, Keithley, type: 2182A, SN.:4013486

Atmospheric conditions during the test:

Temperature (°C): 21,4
Pressure (hPa): 1010,4
Rel. humidity (%): 30,8

Test results:

Voltage transformer Current transformer
Winding R/IQ Winding RIQ
Uu-vVv 4016 R 0,0130
V-W 4063 S 0,0130
W-U 4053 T 0,0129
u—-n 0,666 r—o0 0,282
v—n 0,663 s-0 0,283
w-n 0,665 t-0 0,283

Test object passed the test.
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4.6. Routine test for accuracy

Normative document: IEC 61869-4, clause 7.3.5

Transformer measuring bridge, ZERA: Type: WM1000U,
SN:070000545

Standard transformer Kon¢ar: type NVKU - 40, SN: 170612/04
Burden Koncar: type UE-T1, SN:250293

Burden Koncar: type UE-T1, SN:250228

Current transformer measuring bridge, ZERA, type: WM1000lI,
S. n.: 070000524

Standard transformer, Koncar, type: PST-1, s. n.: 501

Burden Koncar, Kon&ar - Electronics and Informatics,
type: Ue-T5, s. n.: MU-1579

Measuring equipment:

Atmospheric data logger, Trotec, type DL200D, SN:
22.602.130.802.017
Test conditions:
Atmospheric conditions during the test:
Temperature (°C): 21,7
Pressure (hPa): 1011,0
Rel. humidity (%): 31,2
Test results:
Burden 50 VA (cosp=0,8) ‘ 12,5 VA (cosp=0,8)
Terminal symbol u-v
Percentage of voltage error . phase voltage error , phase
displacement displacement
rated voltage (%) &% 5./ min &l % 5./ min
120 -0,070 -6,5 +0,192 -1,7
100 -0,071 -6,4 +0,186 -1,8
80 -0,070 -6,6 +0,186 -1,9
Terminal symbol V-—w
Percentage of voltage error . phase voltage error : phase
displacement displacement
rated voltage (%) &% 5./ min &l % 5./ min
\ \
120 -0,069 -5,9 +0,170 -2,0
100 -0,070 -6,0 +0,172 -2,1
80 -0,066 -6,2 +0,171 -2,2
Terminal symbol w-—u
Percentage of voltage error . phase voltage error . phase
displacement displacement
rated voltage (%) &l % 5./ min &l % 5./ min
120 -0,060 -4,9 +0,181 -1,0
100 -0,061 -5,0 +0,179 -1,1
80 -0,061 -5,2 +0,181 -1,1
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Terminal symbol 1(r)30/5A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error : phase current error . phase
displacement displacement

rated current (%) &l % . &l % .
6i / min 6i / min

120 -0,008 +0,3 -0,020 -0,4

100 -0,015 +0,2 -0,015 -0,1

20 -0,010 +0,9 -0,009 +0,6

S) -0,001 +2,1 -0,028 +1,2

1 +0,039 +3,0 -0,060 -0,6

Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error : phase current error : phase
displacement displacement

rated current (%) &l % . &l % .
6i / min 6i / min

120 -0,022 -0,2 -0,015 +0,2

100 -0,023 -0,1 -0,020 -0,2

20 +0,012 +0,8 -0,009 +0,6

3) +0,027 +0,8 -0,020 +0,9

Terminal symbol

4 (r1) 20/5 A

Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error , phase current error . phase
displacement displacement
rated current (%) &l % . &l % .
6i / min 6i / min
120 -0,038 +0,0 -0,024 +0,0
100 -0,036 +0,4 -0,027 +0,3
20 -0,035 +1,9 -0,021 +1,2
3) -0,044 +3,4 -0,028 +1,5
1 -0,060 +2,8 -0,074 +0,0
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error : phase current error : phase
displacement displacement
rated current (%) &l % . &l % .
6i / min 6i / min
120 -0,048 -0,2 -0,010 +0,5
100 -0,024 +0,6 +0,005 +0,5
20 -0,020 +1,2 -0,010 +0,7
S) -0,046 +1,7 -0,019 +1,3
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Terminal symbol

8 (r2) 10/5 A

Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis Fl)gc?:re}lent current error dis Fl)ggsaent
rated current (%) &l % % I min &l % % I min
1 1
120 -0,064 +2,6 -0,033 +1,5
100 -0,084 +1,9 -0,036 +1,6
20 -0,138 +4,5 -0,049 +3,4
S) -0,142 +10,5 -0,041 +5,5
1 -0,085 +14,2 -0,066 +5,0
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ?Qs:r?lent current error dis ?stgent
rated current (%) &l % % I min &l % % I min
120 -0,039 +1,4 -0,022 +1,5
100 -0,041 +1,8 -0,022 +1,6
20 -0,050 +4,4 -0,021 +2,8
3) -0,023 +7,8 -0,020 +4,3
Terminal symbol 2(s)30/5A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis F;Zc?esﬁent current error dis Fl)gc?:aent
rated current (%) &l % % / min &l % % I min
120 +0,003 +1,0 +0,011 +1,0
100 +0,000 +1,1 +0,012 +1,0
20 -0,012 +1,5 -0,007 +0,9
S) -0,015 +2,2 -0,017 +1,1
1 -0,029 +2,2 -0,076 -1,1
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ?Qs:renent current error dis ?2:§§1ent
rated current (%) &l % % I min &l % pa I min
1 1
120 +0,006 +0,8 +0,006 +0,7
100 +0,002 +1,0 +0,003 +0,7
20 -0,006 +0,8 -0,005 +0,6
S) -0,007 +1,4 -0,017 +0,9
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Terminal symbol

5 (s1) 20/5 A

Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error disprl)gc?:ﬁlent current error disppl)gc?(jrient
rated current (%) &l % &/ min &l % & / min
120 -0,011 +0,8 -0,010 +0,3
100 -0,011 +0,9 -0,003 +0,6
20 -0,038 +1,5 -0,019 +1,0
S) -0,035 +3,4 -0,024 +1,7
1 -0,052 +3,2 -0,065 +0,8
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dispﬁ)zs:r?lent current error disppl)zsszent
rated current (%) &l % &/ min &l % 5 1 min
120 -0,003 +0,9 -0,008 +0,6
100 +0,000 +1,1 -0,001 +0,9
20 -0,016 +1,5 -0,015 +1,0
3) -0,016 +2,4 -0,019 +1,7
Terminal symbol 9 (s2) 10/5A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dispFIJZc?;?]ent current error disppl)gc?:r?wnt
rated current (%) &l % & / min &l % 5/ min
120 -0,055 +1,9 -0,034 +1,4
100 -0,062 +2,0 -0,032 +1,5
20 -0,118 +4,7 -0,048 +3,4
S) -0,119 +10,9 -0,026 +6,2
1 -0,079 +13,0 -0,032 +5,2
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dispﬁgszient current error disp?;]:;?mnt
rated current (%) &l % &/ min &l % 5 / min
120 -0,031 +1,4 -0,017 +1,0
100 -0,036 +1,8 -0,022 +0,9
20 -0,037 +3,5 -0,027 +2,2
S) -0,020 +5,8 -0,026 +3,4
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Terminal symbol 3 (1) 30/5A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis Fl)gc?:re;]ent current error dis Fl)gc?saent
rated current (%) &l % % / min &l % % I min
120 -0,006 +0,7 0,012 +0,9
100 -0,006 +0,7 0,003 +0,1
20 -0,022 +1,2 -0,013 +0,6
S) -0,042 +1,5 -0,019 +1,0
1 -0,084 10,0 -0,046 -0,3
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ?Qsesrient current error dis F;Q:;iem
rated current (%) &l % % I min &l % % I min
1 1
120 +0,011 +0,9 +0,009 +0,8
100 +0,002 +0,7 +0,008 +0,8
20 -0,007 +0,8 -0,005 +0,5
3) -0,016 +1,0 -0,013 +1,1
Terminal symbol 6 (t1) 20/5 A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error dis Fljzsesrient current error dis Fl)ggesrient
rated current (%) &l % % / min &l % % I min
120 -0,016 +0,9 -0,002 +0,8
100 -0,008 +1,2 -0,002 +1,1
20 -0,031 +1,9 -0,012 +1,1
S) -0,022 +3,6 -0,014 +1,8
1 -0,049 +3,2 -0,050 +0,5
Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error dis ?2?:2ent current error dis plzc?:r?went
rated current (%) &l % % I min &l % % I min
1 1
120 -0,007 +0,8 -0,002 +0,8
100 -0,007 +0,7 +0,000 +0,7
20 -0,017 +1,3 -0,009 +0,9
5 -0,016 +2,2 -0,016 +1,5
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4.7.

KONCAR - Electrical Engineering Institute Ltd.

Laboratory Center

Test report number: 009123

Terminal symbol 10 (t2) 10/5 A
Burden 15 VA (cosp=0,8) 3,75 VA (cosp=1,0)
Percentage of current error : phase current error . phase
displacement displacement

rated current (%) &l % . &l % .
6i / min 6i / min

120 -0,045 +2,6 -0,025 +1,6

100 -0,049 +2,7 -0,033 +1,8

20 -0,096 +6,4 -0,031 +3,7

S) -0,084 +12,7 -0,018 +5,8

1 -0,028 +15,3 -0,020 +6,2

Burden 5 VA (cosp=1,0) 1,25 VA (cosp=1,0)
Percentage of current error : phase current error : phase
displacement displacement

rated current (%) &l % . &l % .
6i / min 6i / min

120 -0,033 +1,8 -0,021 +1,3

100 -0,042 +1,5 -0,020 +1,5

20 -0,048 +4,0 -0,017 +2,9

3) -0,030 +6,6 -0,010 +4,2

Test object passed the test.

Expanded uncertainty (k=2) of ratio error for current transformers is 0,038 %.
Expanded uncertainty (k=2) of phase displacement error for current transformers is 1,2 min.

Expanded uncertainty (k=2) of ratio error for voltage transformers is 0,024 %.
Expanded uncertainty (k=2) of phase displacement error for voltage transformers is 1,1 min.

Measurement Uncertainty:

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95 %. The standard uncertainty of
measurement has been determined in accordance with EA Publication EA-4/02.

Verification of markings

Normative document;:

Test results:

IEC 61869-1, clause 7.3.6

Nameplate and terminal markings are correct.
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KONCAR - Electrical Engineering Institute Ltd.
Laboratory Center Test report number: 009123

Figure 2. Test for accuracy

This test report shall not be reproduced except in full, without the written approval of KONCAR - Electrical Engineering Institute Ltd.

Kongar - Electrical Engineering Institute Ltd., Fallerovo $etaliste 22, 10000 Zagreb, Croatia, www.koncar-institut.hr
Phone: 385 1 3667 315, 3666 351, Fax. 385 1 3667 309, e-mail: info@koncar-institut.hr e lab@koncar-institut.hr

F7701en-19 Page 52 of 53



http://www.koncar-institut.hr/hr
mailto:info@koncar-institut.hr/

KONCAR - Electrical Engineering Institute Ltd.

Laboratory Center

Test report number: 009123

Annex 2. Drawing of the test object
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