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EST REPORT No.: 82-0793 

Voltage Instrument Transformer 

During the period of Sept. 05 to 06, 2001, tests of insulation using impulse and AC test voltage were 
carried out on 3 pcs of outdoor design, VPT 25 type voltage instrument transformers at the MV test 
laboratory of IVEP a.s., based on the test order No. 201104794 issued by the company KPB INTRA, s.r.0. 

2. Description of the tested instrument transformers 
The VPT 25 type voltage instrument transformers are double-pole insulated devices, embedded in epoxi 
resin, with one primary and one secondary windings. 

2.1. Transformer nameplate data 
Type VTP 25, manufactured by the company KPB INTRA s.r.o., ratio 220001100 V; 251501125 kV, prod. 

year 2001; 500 VA, 50 Hz; to CSN 35 1302 
prod. No. 007922 - reg. No. 21 7101 
prod. No. 607923 - reg. No. 218101 
prod. No. 007929 - reg. No. 219101 

3. Testing devices used during the test 
Impulse generator 1.2 MV; Haefely; 1.2150ps, 30 kJ; in a setup for 400 kV; inventory No. 0037611 
Two-beam impulse oscilloscope Haefely; type 72 E; inventory No. 0037619 
Impulse peak-to-peak V-meter Haefely; type 64 M; inventory No. 00932 
Transformer cascade 500 kV; 150 kVA; Siemens; inventory No. 00077 
Capacitive voltage divider 600 kV Haefely with peak-to-peak V-meters Trub-Tauber, inventory No. 00038 
Aritificial rain equipment IVEP; jets of 0.5 mm dia; impact angle of 45' to 90' (to CSN IEC 60-1) 
AC power source up to 5 kV, STS Opava, inventory No. 00536 
Motorgenerator MEZ. 220 V, 200 Hz; 74 A; inventory No. 00123 

4. Scope of the insulation tests 
The standard CSN 35 1302 specifies the following insulation tests to be carred out on outdoor voltage 
instrument transformers to be used in systems with the highest voltage of U, = 25 kV: 

4.1 Test of primary winding using impulse voltage of 1.2150 ps to the stipulations of the CSN 35 1302 
standard, section 13.2., appendix No. NA2, table 1II.A. In this test the transformer is subjected to the effects 
of 15 positive and 15 negative lightning impulses of a peak value of 125 kV. The test voltage is first applied 
to the 4 terminal while the B, and PE terminals are earthed, the 3 terminal is insulated from the earth and 
then the voltage is applied to the B terminal while the A, and PE terminals are earthed, and the bterminal 
is insulated from the earth. 

4.2 Test of primary winding using dry AC test voltage to CSN 35 1302, section 16, appendix No. NA2, 
table Ill A, with one-minute short-time AC withstand voltage of 50 kV (rms value). 

4.2.1. Test usina the amlied voltaae 
The test voltage of - Us =50 kVl50 Hz (rms value) is applied for 1 minute to the mutually 

interconnected terminals A, B; the a, and PE terminals and the transformer frame are earthed. 

4.2.2. Test of interturn insulation 
The testing voltage of - Us = 50 kVl200 Hz (rms value) is applied for 30 seconds first to the A terminal 

whilst the B, and PE terminals are earthed, and the a terminal is insulated from the earth. Thereafter the 
test voltage is applied to the B terminal, in the same way as in the previous case, and the $ 3 and PE 
terminals as well as the frame are earthed; the b terminal being insulated from the earth. 

4.3 Insulation tests of the secondary winding, to CSN 35 1302, section 17, using one-minue short-time 
AC withstand voltage of 3 kVl50 Hz (rms value), with insulated primary terminals A and B. The test voltage 
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4.3.1. the secondary terminal 3; the second secondary terminal b along with the primary terminals is 

insulated, and the PE terminal with the frame are earthed; 

4.3.2. the secondary terminal the second secondary terminal 3 along with the primary terminals A, is 
insulated, and the PE terminal with the frame are earthed. 

4.4 Test of outer insulation using AC voltage, in wet conditions (under rain), to the CSN 35 1302 
standard, section 14, appendix NA2, table Ill A, and to IEC 60-1, section 8.1, 

4.4.1. one-minute short time AC withstand voltage of 50 kV150 Hz (rms value). The test voltage is applied 
to the interconnected primary terminals A and &All other terminals of the secondary winding and 
the frame are earthed. 

4.4.2. shd-time AC withstand voltage of 50 kVl200 Hd30 s (rms value) 
The test voltage is applied to: 

4.4.2.1. the primary terminal & the B, I? and PE terminals as well as the frame are earthed; the terminal 
is insulated from the earth; 

4.4.2.2. the primary terminal &The A, 3 and PE terminals along with the frame are earthed, the b terminal 
is insulated from the earth. 

4.5. lnformative tests based on the customer wish 

4.5.1. lnformative test of outer insulation, using increased level of AC test volatge of 75 kV150 Hz, in rainy 
conditions. 

4.5.2. lnformative test of flashover impulse voltage in rainy conditions. 
4.5.3. Verification of the withstand AC test voltage on transformer insulation, in rainy conditions. 

The symbols used in the report: 

-Urn - highest voltage for equipment (rms value) 
+U, -U - rated withstand voltage of the 1 , 2 1 5 0 ~ ~  lightning impulse wave, of both positive and negative 
polarity (peak value). The writing 1510 means 15 impulses applied to the tested device, without flashover 
and with satisfactory result. 

-Us - rated short-time AC withstand voltage (rms value), in dry conditions; 50 Hz (200 Hz) 
-Ud- rated short-time AC withstand voltage, applied in conditions of artificial rain; 200 Hz (rms value) 
-Ui - short-time AC power frequency voltage of 3kVl50 H d l  minute (rms value) 
+ Up, - Up, - Up- break-through or flashover voltage - UVd -withstand AC voltage under rain 

5. The test results 

5.1 The VPT 25 Voltage Instrument Transformer 
Urn= 25 kV; production number 007922; registration number 217101; to CSN 35 1302; transformer ratio 

2200011 00 V, 2515011 25 kV, 500 VA, production year 2001 

5.1.1. Test of primary winding using impulse voltage 

5.1.1.1. The A terminal is connected with the test voltage, the B, b, PE terminals and the frame are 
earthed, the 3 terminal is insulated from the earth. 

+U = 125 kVl15 impulses10 -test result: satisfactory 

5.1.1.2 The B terminal is connected with the test voltage, the A, a. PE terminals and the frame are 
earthed, the terminal is insulated from the earth. 

+U = 125 kVl15 impulses10 - test result: satisfactory 
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5.1.1.3. The A terminal is connected to the test voltage, the B, b. PE terminals as well as the frame are 

earthed, the 3 terminal is insulated from the earth. 
- U = 125 kVl15 impulses10 - test result: satisfactory 

5.1.1.4 The B terminal is connected to the test voltage, the A, a, PE terminals and the frame are earthed, 
the b terminal is insulated from the earth. 

- U = 125 kVl15 impulses10 - test result: satisfactory 

5.1.2. Test of primary winding using AC test voltage, in dry conditions 
5.1.2.1. Test using test voltage applied to the interconnected A and B terminals; the 2, b and PE terminals 

as well as the frame are earthed. 
-Us = 50 kV150 Hz1 1 minute - test result: satisfactory 

5.1.2.2. ln'ierturn insulation test 
5.1.2.2.1. The &terminal is connected to the test voltage, the B, b, PE terminals and the frame are 

earthed, the 3 terminal is insulated from the earth. - Us = 50 kV1200 Hz130 sec. - test result: satisfactory 
5.1.2.2.2. The B terminal is connected to the test voltage, the A, a, PE terminals and the frame are earthed, 

the b terminal is insulated from the earth. - Us = 50 kV1200 Hz130 sec. - test result: satisfactory 

5.1.3. Insulation tests of the secondary winding 

5.1.3.1. The 3 terminal is connected to the test voltage, the PE terminal and the frame are earthed, the & 
B and b terminals are insulated from the earth. - - Ui = 3,O kVl50 Hz11 minute - test result: satisfactory 

5.1.3.2. The b terminal is connected to the test voltage, the PE terminal and the frame are earthed, the 
A. and terminals are insulated from the earth. - Ui = 3,O kV150 Hz11 minute - test result: satisfactory 

5.1.4. Test of outer insulation using AC test voltage under rainy conditions 
5.1.4.1. The test voltage is applied to interconnected terminals A and B; the 2, b and PE terminals as well 

as the frame are earthed. - Ud = 50 kVl50 Hz11 minute - test result: satisfactory 

5.1.4.2. The A terminal is connected to the test voltage, the l3, b and PE terminals as well as the frame 
are earthed, the 3 terminal is insulated from the earth. - Ud = 50 kVl200 Hz130 sec. - test result: satisfactory 

5.1.4.3. The B terminal is connected to the test voltage, the & &and PE terminals and the frame are 
earthed, the b terminal is insulated from the earth. - Ud = 50 kV1200 Hz130 sec. - test result: satisfactory 

5.2. The VPT 25 voltage instrument transformer 
U, = 25 kV, production number 007923, reg.No. 218101, to CSN 35 1302, transformer ratio of 

220001100 V; 251501125 kV, 500 A; production year 2001 

5.2.1. Test of impulse voltage applied on primary winding 
5.2.1 .l. The A terminal is connected to the test voltage, the B, b, PE terminals and the frame are earthed, 
the a terminal is insulated from the earth. 

+U = 125 kVl15 impulses10 - test result: satisfactory 

5.2.1.2 The B terminal is connected to the test voltage, the A, a, PE terminals and the frame are earthed, 
the b terminal is insulated from the earth. 
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5.2.1.3. The A terminal is connected to the test voltage, the B, b, PE terminal and the frame are earthed, 

the &terminal is insulated from the earth. 
- U = 125 kVl15 impulses10 - test result: satisfactory 

5.2.1.4 The B terminal is connected to the test voltage, the A, a, PE terminals and the frame are earthed, 
the b terminal is insulated from the earth. 

- U = 125 kVl15 impulses10 - test result: satisfactory 

5.2.2. Test of primary winging using AC test voltage in dry conditions 
5.2.2.1. Test using test voltage applied to the interconnected A and B terminals; the 3, b and PE terminals 

as well as the frame are earthed. 
-lJs = 50 kV150 Hz/ 1 minute - test result: satisfactory 

5.2.2.2. Inter-turn insulation test 
5.2.2.2.1. The &terminal is connected to the test voltage, the B, b. PE terminals and the frame are 

earthed, the a terminal is insulated from the earth. - Us = 50 kVl200 HA30 sec. - test result: satisfactory 
5.2.2.2.2. The B terminal is connected to the test voltage, the A. a, PE terminals and the frame are earthed, 

the b terminal is insulated from the earth. - Us = 50 kVl200 Hz/30 sec. -test result: satisfactory 

5.2.3. Insulation tests of the secondary winding 
5.2.3.1. The a terminal is connected to the test voltage, the PE terminal and the frame are earthed, the 4 

B and b terminals are insulated from the earth. - - Ui = 3,O kVl50 Hz/l minute - test result: satisfactory 

5.2.3.2. The b terminal is connected to the test voltage, the PE terminal and the frame are earthed, the 
and terminals are insulated from the earth. - Ui = 3,O kVl50 Hz/l minute - test result: satisfactory 

5.2.4. Test of outer insulation using AC test voltage, under rainy conditions 
5.2.4.1. The test voltage is applied to interconnected terminals A and EJ; the 3, b and PE terminals as well 

as the frame are earthed. - Ud = 50 kV150 Hz/1 minute - test result: satisfactory 

5.2.4.2. The A terminal is connected to the test voltage, the B, b and PE terminals as well as the frame 
are earthed, the a terminal is insulated from the earth. - Ud = 50 kVl200 Ha30 sec. - test result: satisfactory 

5.2.4.3. The B terminal is connected to the test voltage, the & %and PE terminals and the frame are 
earthed, the b terminal is insulated from the earth. - Ud = 50 kVl200 Hz/30 sec. - test result: satisfactory 

5.3. The VPT 25 voltage instrument transformer 
U, = 25 kV, production number 007927, registration number 219101; to ~ S N  35 1302; transformer 

ratio 220001100 V; 251501125 kV, 500 A, production year 2001 

5.3.1. Test of primary winding using impulse test voltage 
5.3.1 . l .  The A terminal is connected to the test voltage, the B, b, PE terminals and the frame are earthed, 
the a terminal is insulated from the earth. 

+U = 125 kVl15 impulses10 - test result: satisfactory 
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5.3.1.2 The B terminal is connected to the test voltage, the A, a, PE terminals and the frame are earthed, 

the b terminal is insulated from the earth. 
+ U = 125 kVl15 impulses10 -test result: satisfactory 

5.3.1.3. The A terminal is connected to the test voltage, the B, b, PE terminals as well as the frame are 
earthed, the 3 terminal is insulated from the earth. 

- U = 125 kVI15 impulses10 - test result: satisfactory 

5.3.1.4 The B terminal is connected to the test voltage, the A, a, PE terminals and the frame are earthed, 
the b terminal is insulated from the earth. 

- U = 125 kVl15 impulses10 - test result: satisfactory 

5.3.2. Test of primary winding using AC test voltage, in  dry conditions 
5.3.2.1. Te2t using test voltage applied to the interconnected A and B terminals; the 4, b and PE terminals 

as well as the frame are earthed. 
-Us = 50 kVI50 Hz/ 1 minute - test result: satisfactory 

5.3.2.2. lnterturn insulation test 
5.3.2.2.1. The Aterminal is connected to the test voltage, the €3, b, PE terminals and the frame are 

earthed, the a terminal is insulated from the earth. - Us = 50 kVl200 HA30 sec. - test result: satisfactory 
5.3.2.2.2. The B terminal is connected to the test voltage, the A, a, PE terminals and the frame are earthed, 

the b terminal is insulated from the earth. - Us = 50 kVl200 Hz130 sec. - test result: satisfactory 

5.3.3. Insulation tests o f  the secondary winding 

5.3.3.1. 'The 3 terminal is connected to the test voltage, the PE terminal and the frame are earthed, the & 
B and $ terminals are insulated from the earth. - - Ui = 3,O kVl50 Hz/l minute - test result: satisfactory 

5.3.3.2. The b terminal is connected to the test voltage, the PE terminal and the frame are earthed, the 
A, and & terminals are insulated from the earth. - Ui = 3,O kVI50 Hidl minute - test result: satisfactory 

5.3.4. Test of outer insulation using AC test voltage under rainy conditions 
5.3.4.1. The test voltage is applied to interconnected terminals A and B; the 3, b and PE terminals as well 

as the frame are earthed. - Ud = 50 kVI50 Hz/l minute - test result: satisfactory 

5.3.4.2. The A terminal is connected to the test voltage, the B, $ and PE terminals as well as the frame 
are earthed, the a terminal is insulated from the earth. - Ud = 50 kVl200 Hid30 sec. - test result: satisfactory 

5.3.4.3. The B terminal is connected to the test voltage, the & &and PE terminals and the frame are 
earthed, the $ terminal is insulated from the earth. - Ud = 50 kVl200 HA30 sec. - test result: satisfactory 

5.4. Infbrmative tests according t o  the customer's wish 
5.4.1. Informative test of the transformer outer insulation using increased level of AC test voltage. The test 

voltage was being gradually increased to up to 75 kVI50 Hz. 
The test voltage was applied to the A terminal, the B, and PE terminals and the frame were 
earthed, the 3 terminal was insulated from the earth. - Ud = 0 to 75 kVl50 Hz/- creeping discharges in between the A and B terminals. 
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5.4.2. Informative test of flashover impulse voltage in rainy conditions, by gradually increased peak- 

value voltage by A U = 4 kV 
The test voltage was applied to the A terminal, the and PE terminals as well as the framw 
were earthed, the a terminal was insulated from the earth. 

5.4.2.1. test sample registration number: 217101, production number: 007922 
+ U = 125 to 164.4 kV -without flashover 
+ Up = 168.1 kV - flashover along the surface in between the A and B outlets. 

5.4.2.2. test sample registration number: 218101, production number: 007923 
+ U = 125 to 156.1 kV -without flashover 
+ Up = 158,9 kV - flahover along the surface, in between the ribs of the A and B outlets. 

5.4.2.3. test sample registration number: 21 9101, production number: 007927 
+ U = 125 to 160.0 kV - without flashover 
+ Up = 163,8 kV -flashover along the surface, in between the 4 and B outlets. 

5.4.3. Verification of the withstand level of AC test voltage on the outer insulation, in rainy 
conditions 

The test voltage was applied to the interconnected A and B terminals, the a, b, PE terminals as well 
as the frame were earthed. - UV, = 70 kVl50 Hz11 minute - test result: satisfactory 

6. Conclusion, summary 
The VPT 25 voltage instrument transformers of outdoor desing, manufactured by the company KPB 
INTRA, s.r.o., production numbers 007922, 007923 and 007927 have passed the impulse and AC 
voltage tests to CSN 35 130211997. 

1 0. IX. m 
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