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Fault Detection and Protection of Three-phase Transformer

Using Artificial Neural Network

Chanchai Kusoljittakorn' Chanwit Tangsiriworaku

Abstract

This paper presents the design and implementation
of a system for detecting and protecting faults of
three-phase transformer using artificial neural networks
(ANNSs). The 9 inputs are composed of 3 primary
voltage signals, 3 primary current signals and 3
secondary current signals. These were calculated
to discover the RMS value to be sent to the back
propagation neural network. The 7 outputs of motor’s
status are classified as the normal, single phasing,

over voltage, under voltage, over load, unbalanced
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voltage and short turn types. The software is
designed and implemented with graphical user
interface (GUI) based technique in MATLAB program
for interfacing with real-time DAQ card. The DAQ card
receives 9 input signals from the sensor set and sends
the output signal to control the transformer supply
switch. The experimental results show that the proposed
system can detect and protect the faults effectively.
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Normal (N) of Noload Fig.11 221.09 | 221.67 | 222.23 | 03176 | 03305 | 0.2774 | 0.1598 | 02142 | 00326 |1 |0 [0 [0 |0 |0 |0
Single Phasing (SP) Fig.12 219.72 | 218.60 | 217.33 | 0.0022 | 12837 | 1.1799 | 0.1614 | 1.9666 | 2.0658 |0 |1 [0 [0 |0 |0 |0
Over Voltage (OV) Fig.13 25853 | 260.99 | 25557 | 1.9166 | 1.9864 | 1.9734 | 34554 | 34842 | 35694 | 0 |0 |1 o |o |o |o
Under Voltage (UV) Fig.14 16331 | 16574 | 164.15 | 1.8592 | 2.1079 | 1.9482 | 3.4596 | 3.4642 | 3.63 o o o |1 o |o |o
Overload (OL) Fig.15 216.60 | 216.68 | 21589 | 2.8661 | 2.8435 | 2.8975 | 5.6036 | 53822 | 56184 |0 |0 [0 [0 |1 |0 |o
Unbalanced Voltage (UB) Fig.16 | 214.60 | 176.68 | 215.50 | 2.1983 | 1.8591 | 2.0206 | 4.1518 | 3.0692 | 37428 |0 [0 |0 |0 [0 |1 |0
Short Turn (ST) 2% Fig.17 21496 | 21547 | 21521 | 2.9291 | 2.0933 | 2.0817 | 3.6355 | 3.6504 [ 37872 [0 |0 |0 |0 |0 |0 |1
Short Turn (ST) 5% Fig.18 21038 | 21579 | 214.80 | 3.0802 | 0.2223 | 03853 | 0.1628 | 02135 | 00334 |0 [0 |0 |0 |0 |0 |1
e allg e al
Show_status Show_status
— i
v i f :

3UN 17 §yaudna g Wlaiiia Short Turn Fault
P09INE R Mashun@ondl Lilaaasen 2% (2 78v)
YNy

I B

J
-

3UN 18 Fypmdnag lalia Short Turn Fault
paE R nsnundond Woaasay 5%
(558u)
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Signal condition circuit broad

Note book computer 1-phase transformer 3 unit

—_—

3-phase circuit breaker

<

YLD

31J17'i 17 uaz 18 1 umsiianeaduuuraaaaa
I8y Imgﬂﬁ 17 8a30U31WI% 2% (2 70U) N196%
nduplveans R PuznNaulasinitesinaas
dmgﬂﬁ 18 aa3auUduIn 5% (5 39U) NIdn
nasnlvenda R yuzndaudadliinnge gﬂﬁ' 19
NMWINYAITIVULAUNAVITAATIIVU LAz Tl a N
Woad

5. @71
yﬂmmfﬁuLLa:ﬂaaﬁuwaaﬁmamﬁauﬂmﬁ
0aNUUULAEEIITNIABUN AL UUTITUUAZNTZUR
ﬂwaﬁwuﬂgwﬂﬁﬁa 3 auAzNTELENEUNGLN
¥ 3 Esm 9'5uvgmﬁimﬂu§uwm1ﬁﬁ'um§@ DAQ
fa Agilent 34 U2356A ﬁ@iaagjﬁ'ﬂﬂauﬁamaﬁmu
Note Book W% USB wasa é’ry}rywm‘éuvgm%%m
"l,@i”gﬂ'ﬁnvl,ﬂLLamLﬂumﬁwlﬁuuazﬂi:mawaL‘ﬂum
Vrms lugtuiuniaaisdislisunsy MATLAB a8
mIeanuuy GUI uazltlasstinadszannifiouin

AIGAFWIY LAzl aaTIINUNORFLARTRAILHI
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DAQ Card
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Digital oscilloscope
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3 19 mwmmf%wmzlﬁuijaaq@maﬁﬁuLLazﬂaaﬁuWaaﬁmamﬁaLLﬁJme olglasstneUseraniioun

fynmEuneiaedwavainiia DAQ aanlUds
2NN WelddaszuvlWinmasfisngliiundaulas
Senaansanminagouvasoaduasznydl leuaans
Duldagnaihisanala
m’%aaﬁa/qﬂmtﬁﬁlﬁumimaauLLaziuﬂws
FoULU
1. nifaudadlWiuuuuissiia 1 s
2. Data Acquisition Card fa Agilent 34 U2356A
3. Digital Oscilloscope fa Yokogawa ju DL1640
4. Differential Probe fi%a Tektronix ju, P5200
5. Digital Wattmeter §Wa Metrix I PX110
6. 3-phase Circuit Breaker iwa Bticino
7. Variac 1 W&
8. M3z IWi (WRoABULALARLTLS AN
mulsuanld uazuanad)
6. na@n3Isndszne
ﬂm:g‘iﬁ%’wmJauqméwﬁfﬂ’iaﬁ'ﬂ%mmamﬁm:
walulad yndInsrsomaluladwszasuingd
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