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Project Title DIGITAL IMPULSE TEST ANALYSING SYSTEM

FOR POWER TRANSFORMERS
Name of the Investigators MR. WEERAPUN RUNGSEEVIJIITPRAPA
Year JUNE 1995

A digital impulse analysing' system for the BIL test on power transformers
is developed to check the generating impulse voltage waveform, i.e., the front time, tail
time, chopped time, rhagnitude of voltage, and percent overshoot. The applied test
voltage, obtained from the impulse generator, is measured by impulse voltage divider
and the current flowing through the winding under test is measured by means of a
resistive shunt. These analog signals are attenuated and changed to digital signals by a
high frequency digital oscilloscope. These digital datas are then processed by a
developed program. The results from the analysis of the characteristics of the measured
voltage are displayed on the monitor of a microcomputer and the data is saved in
diskettes which can be later used. The developed system was tested by performing BIL
test on power transformers according to the TIS standard and’ other international

standards. The analyzed results of the tests give a satisfactory accuracy.
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Wave front | ps/div

Wave tail 10 ps/div

voltage voltage
[ ys/div 10 us/div
voliage current
I ps/div 50 ps/div

4) FW 125 kV

5171 2.12 ooaFalaunsuusulasnTzuaINMINAdey BIL a1uNasgu ANSI

yoanTloula 3 ole 750 KVA 12/24 KV - 416/240 V
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Wave front 1 ps/div

Wave tail 10 ps/div

1) WF Calibrated voltage 75 kV (1.2/46 [isec)

voltage voltége
18 ps/div 10 us/div
current current
50 ps/div 50 us/div
2y RW75kV 3) FW 125 kV
voltage voltage
10 us/div 10 ps/div
current current
50 ps/div 50 ps/div

4y FW 125 kV : 3) FW 125kV

51 2.13 poadFa launTunTIAUMATATSUANANITNATEY BIL aumasgiu [EC

yoantianlad 3 wla 160 kVA 22 XV - 400/230 V
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High=Voltage Research Laboratory of Chulalongkorn University ’
Electrlcal’Englneerlng Department

TEST REPORT

Faculty of Engineering

Dlgltal Impulse Test Analysing System for Power Transformer

Transformer information

Manufacturer

Customer

Rated power
System 22 kV BIL =

Page 1
Tira-thai Date of Test 16/4/1995
Tira-thai File name 041607
160 kVA Sexrial No = 386007
125 kV - Standard applied IEC
Result of testing
Page Phase Name Voltage Current File
l -
2 -
2 A
4 A
5 A
6 A
7 A
8 B
9 B
10 B
11 B
12 C
13 C
14 C
15 c

Result of testing ~ L
Test circuit

WE
REW_60%
FW_100%
FW_100%
FW_100%
REW_60%
FW_100%
FW_100%
FW_100%
RFW_60%
FW_100%
FW_100%
FW_100%

78.1 0.0 WAVEFORM.
77.5 18.2 041607A1.
124.7 29.8 041607A2.
124 .4 29.7 041607A3
128.5 . 29.7 041607A4
75.8 18.2 041607B1.
124 .7 29.8 04160782
124.7 29.8 041607B3.
128.6 29.7 041607B4.
75.4 18.3 041607C1
124 .4 29.7 041607C2
128.5 29.7 041607C3
128.4 29.7 041607C4.

CIRCUIT.DAT

BIL
BIL
BIL

.BIL
.BIL

BIL

BIL

BIL
BIL.

.BIL
.BIL
.BIL

BIL



TEST REPORT
High-Voltage Research Laboratory of Chulalongkorn University

Electrical Engineering Department Faculty of Engineering

Digital Impulse Test Analysing System for Power Transformer
: Page 2

Transformer information :

Manufacturer : Tira-thai Date of Test : 16/4/1995

Customer : Tira-thai File name : 041607

Rated power = 160 kva Serial No = 386007

System 22 kV BIL = 125 kV Standard applied : IEC

———0O O— ——
e
Rd

b
g
St A

Yo e e =

L IG. U

"
B S |

)

mﬁ

|1

1T
e

Fig 1 Test circuit of BIL test on power transformer

Impulse Generator 400 KV 20 kWs 250 nF

48 ohms
150 ohms
367 ohms

none ohms

Internal damping resistor
External damping resistor
Internal discharging resistor
External discharging resistor

1000 pF

Calibrated load capacior

Shunt Impedance ,Resistor 15.00 ohms

,Capacitor none uf
b = Transformer under tested
VD = Impulse Capacitor Voltage Divider
CG = Chopping Gap for requirement of customer
Voltage = Voltage signal to chanal 1 of oscilloscope
Current = Current signal to chanal 2 cf oscilloscope



TEST REPORT
High-Voltage Research Laboratory of Chulalongkorn University
Electrical Engineering Department Faculty of Engineering

‘Digital Impulse Test Analysing System for Power Transformer

Page .3
Transformer information
Manufacturer : ~Tira-thai Date of Test : 16/4/1995
Customer : Tira-thai File name : 041607.
Rated power = 160 kVA Sexial No = 386007
System 22 kV BIL = 125 KV Standard applied : IEC
Characteristics of waveform.
Oscillogram No. : 1 on phase A < WE >
Save in file  : WAVEFORM.BIL
Voltage ==> Maximum voltage : 78.1 kV Overshoot : 3.1°%
Front time ¢ 1.19 us. Tail time : 48.2 us
Chopped time E - us
Current ==> Maximum current : 0.0 A Time : 0.0 us
Uoltage 2 3 4 5. 6 ? 8 fusl

¥

Ucltage 20 30 40 S0 60 70 80 fus]

A




| TEST REPORT |
High-Voltage Research Laboratory of Chulalongkorn University
Electrical Engineering Department Faculty of Engineering

Digital Impulse Test Analysing System for Power Transformer

Page 4
Transformer information
Manufacturer : Tira-thai = Date of Test : 16/4/1885
Customer : Tira-thai File name : 041607
Rated power = 160 kVA Serial No = 386007
System 22 kV BIL = 125 kV Standard applied : IEC
Characteristics of waveform
Oscillogram No. : 2 on phase A < RFW 60% >
Save in file : 041607A1.BIL
Voltage ==> Maximum voltage : 77..5 kV  Overshoot : 3.1 %
: Front time ; 1.19 us Tail time : 48.2 us
Chopped time : - us
Current ==>  Maximum current : 18.2 A Time : 173.0 us
Uogltage 20 30 40 50 60 70 80 Cus ]

L . Y N PN 4

uxw¢wﬂwwﬂmwxdm

L..lr.\!m/"\‘“—v""‘.w"

= &

o e ity oy e o ——— o — — o — o —




TEST REPORT
High-Voltage Research Laboratory of Chulalongkorn University
Electrical Engineering Department Faculty of Engineering

Digital Impulse Test Analysing System for Power Transformer

Page 5
Transformer information : ,
Manufacturer : Tira-thai Date of Test : 16/4/1995
Customer - : Tira-thai File name : 041607
Rated power = 160 kVA Serial No = 386007
System 22 kV BIL = 125 kV Standard applied : IEC
Characteristics of waveform
Oscillogram No. : 3 on phase A < FW_100% >
Save in file .- 04160722 .BIL
Voltage ==> Maximum voltage : 124.7 kV Overshoot : 3.1 %
Front time 4 1.19 us Tail time : 48.2 us
Chopped time ; = us
Current ==> Maximum current : 25.8 A Time : . 164.0 us
Uoltage 20 30 40 50 &0 70 80 fus]l

350 400 fus]




TEST REPORT
High-Voltage Research Laboratory of Chulalongkorn University
Electrical Engineering Department Faculty of Engineering

Digital Impulse Test Analysing System for Power Transformer

Page 6
Transformer information
Manufacturer Tira-thai Date of Test : 16/4/1995
Customer s Tira-thai File name - : 041607
Rated power = 160 kVA Serial No = 386007
System 22 kV BIL = 125 kV Standard applied : IEC
Characteristics of waveform
Oscillogram No. : 4 on phase A < FW_100% >
Save in file : 041607A3 .BIL
Voltage ==> Maximum voltage : 124.4 kV Overshoot : 3.1 %
Front time : 1.19 us Tail time : 48.2 us
Chopped time ] % us
Current ==> Maximum current : 29.7 A Time : 168.0 us

Uoltage 20 - 30 40 S0 60 70 80 [usd

400 [us]




TEST REPORT ;
High-Voltage Research Laboratory of Chulalongkorn University
Electrical Engineering Department . Faculty of Engineering

Digital Impulse Test Analysing System for Power Transformer

Page 7
Transformer information ‘
Manufacturer : Tira-thai Date of Test : 16/4/1995
Customer Tira-thai File name 041607
Rated power = 160 kVA Sexrial No = 386007
System 22 kv BIL = 125 kV Standard applied IEC
Characteristics of waveform
Oscillogram No. : 5 on phase A < FW_100% >
Save in file 04160784 .BIL
Voltage ==> Maximum voltage : 128.5 kV Overshoot : 3.1 %
Front time ¢ 1.19 us Tail time : 48.2 us
Chopped time - - us
Current ==> Maximum current : 29", A Time 167.0 us
Uoltage 20 30 40 30 60 70 80 fus]

Current 100




TEST REPORT
High-Voltage Research Laboratory of Chulalongkorn University
Electrical Engineering Department Faculty of Engineering

Digital Impulse Test Analysing System for Power Transformer

Page 8
Transformer information
Manufacturer : Tira-thai Date of Test : 16/4/1995
Customer : Tira-thai File name ;041607
Rated power = 160 kvA Serial No = 386007
System 22 kV BIL = 125 kV Standard applied : IEC
Characteristics of waveform
Oscillogram No. : 6 —on phase B < RFW 60% >
Save in file : 041607B1L.BIL
Voltage ==> Maximum voltage : 75.8 KV Overshoot : 3.1 %
Front time ; 1.19 us Tail time 48 .2 us
Chopped time 2 - us
Current ==> Maximum current : 18.2 A Time : 7161.0 us
Uoltage 20 30 40 S0 60 70 80 fus]

. L PN
A3

Current 1406 150 200 230 300 350 400 fus]




TEST REPORT
High-Voltage Research Laboratory of Chulalongkorn University

Electrical Engineering Department

Faculty of Engineering

Digital Impulse Test Analysing System for Power Transformer

Transformer information

Manufacturer Tira-thai
Customer : Tira-thai
Rated power = 160 kVA
System 22 kV BIL = 125 kV

Characteristics of waveform
Oscillogram No. : 7 on phase
Save 1in file 04160782 .BIL
Voltage ==> Maximum voltage

Front time
Chopped time

Maximum current

Current ==>

Uoltage 20 30 40

Page 9

Date of Test 16/4/1995
File name 041607
Serial No = 386007
Standard applied IEC

B < FW_100% >

124 .7 kV Overshoot : 3.1 0%
1.19 us  Tail time : 48 .2 us
- us :
29.8 A Time 163.0 us
50 60 70 80 fus]

400 fusl

a1l




TEST REPORT
High-Voltage Research Laboratory of Chulalongkorn University

Electrical Engineering Department

Faculty of Engineering

Digital Impulse Test Analysing System for Power Transformer

Transformer information

Manufacturer Tira-thai
Customer Tira-thai
Rated power = 160 kva
System 22 kV BIL = 125 kV

Characteristics of waveform
Oscillogram No. : - 8 on phase
Save in file 041607B3.BIL
Voltage ==> Maximum voltage

Front time

Chopped time

Maximum current

Current ==>

Ugltage 20 30 40

Page 10
Date of Test 16/4/1995
File name 041607
Serial No = 386007
Standard applied IEC
B < FW _100% >
124.7 kV Overshoot : 3.1°%
1.19 us Tail time : 48.2 us
- us
29.8 A Time 166.0 us
S0 &0 70 BO fusl

Al




, TEST REPORT
High-Voltage Research Laboratory of Chulalongkorn University
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Digital Impulse Test Analysing System for Power Transformer

Page 11
Transformer information
Manufacturer : Tira-thai Date of Test : 16/4/1995
Customer : Tira-thai File name 041607
Rated power = 160 kVA Serial No = 386007
System 22 kV BIL = 125 kV Standard applied : IEC
Characteristics of waveform
Oscillogram No. : 9 on phase B < FW _100% >
Save 1n file £ 041607B4 .BIL ‘
Voltage ==> Maximum voltage : 128.6 kV Overshoot 3.1 %
-~ Front time : 1.19 us Tail time : 48 .2 us
Chopped time s - us
Current ==>  Maximum current : 29.7 A Time 21590 us
Upltage 20 30 40 SO 60 70 80 fusd
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High-Voltage Research Laboratory of Chulalongkorn University
Electrical Engineering Department Faculty of Engineering

Digital Impulse Test Analysing System for Power Transformer

Page 12
Transformer information
Manufacturer : Tira-thai Date of Test : 16/4/1995
Customer : Tira-thai File name . 041607
Rated power = 160 kVa Sexial No = 386007
System 22 kV BIL = 125 kV Standard applied : IEC
Characteristics of waveform
Oscillogram No. : 10 on phase C < RFW 60% >
Save in file : 041607C1L.BIL
Voltage ==> Maximum volitage : 75.4 kV  Overshoot : 3.1 %
Front time : 1.19 us Tail time :  48.2 us
Chopped time : - us ,
Current ==> Maximum current : 18.3 A Time ;. 181.0 us

Uoltage 20 38 40 S0 50 70 80 fusl

1506 200 250 300 3350 400 [usl
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Digital Impulse Test Analysing System for Power Transformer

Page 13
Transformer information :
Manufacturer : Tira-thai Date of Test : 16/4/1995
Customexr & Tira-thai File name : 041607
Rated power = 160 kVA Serial No = 386007
System 22 kV BIL = 125 KV, Standard applied : IEC
Characteristics of waveform
Oscillogram No. : 11 on phase C < FW_100% >
Save in file :041607C2.BIL
Voltage ==> Maximum voltage : 124.4 kV Overshoot : 3.1 %
Front time ; 1.19 us Tail time : 48.2 us
Chopped time : - us ‘
Current ==> Maximum current : 29.7 A Time ;1620 us

Uoltage 20 306 40 50 60 720 80 Lus]

200 230 300 350 400 Lus]
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Digital Impulse Test Analysing System for Power Transformer

Page 14
Transformer information
Manufacturer : Tira-thai Date of Test : 16/4/1995
Customer : Tira-thai File name 2041607
Rated power = 160 kVA Serial No = 386007
System 22 kV BIL = 125 KV Standard applied : IEC
Characteristics of waveform
Oscillogram No. : 12 on phase C < FW_100% >
Save in file . 041607C3.BIL
Voltage ==> Maximum voltage : 128.5 kV Overshoot : 3.10°%
Front time : 1.19 us Tail time : 48.2 us
Chopped time ¢ 5 us
Current ==> Maximum current : 29.7 A Time : 153.0 us
Uoltage 20 30 40 SO 60 70 80 fus]

230 300 330 400 fus]




TEST REPORT ‘
High-Voltage Research Laboratory of Chulalongkorn University

Electrical Engineering Department

Faculty of Engineering

Digital Impulse Test Analysing System for Power Transformer

Transformer information

Manufacturer Tira-thai
Customer Tira-thai
Rated power = 160 kVA
System 22 kV BIL = 125 kV

Characteristics of waveform
Oscillogram No. : 13 = on phase
Save in file 041607C4.BIL
Voltage ==> Maximum voltage
Front time
Chopped time

Maximum current

Uoltage 20 30 40

Page 15
Date of Test 16/4/1995
File name 041607
Serial No = 386007
Standard applied IEC
C < FW_100% >
128.4 kV Overshoot : 3.10%
1.19 us Tail time : 48 .2 us
- us
PION A VA Time 162 .0 us
50 60 70 80 [us]
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