


N19M5793UDISANDAA LUTZUULLTIAN

LOW- VOLTAGE ARC FAULT DETECTION

1ny

W1eUIgyeyn a1laan

LY

UNEIINTANE AU

= a as

UsyayriinusililudouvilevainisfnwiniunangnsuSayniaanssuaansinda
naIAnssulvd AangIdInTsuAEnS
antunAlulagnsza AN IIAMNINITAIANTEUY

Un1sAnyI 2559



LOW - VOLTAGE ARC FAULT DETECTION

PARINYA LUMKHOLUD
POHNTHIP LUANSRI

THIS PROJECT SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENT
FOR THE BACHELOR DEGREE IN ELECTRICAL ENGINEERING
DEPARTMENT OF ELECTRICAL ENGINEERING FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2016



Un1sAnE 2559

N1595799UDNSANDAR IUSLUULLTIAN

LOW — VOLTAGE ARC FAULT DETECTION

Tae
wgUTeuan alpan
UIETINSANE RVLGE]

fa ¢

2719159NUSNW

AS.AUNWNA 3]

9191587USN®159U

= a o L%

5695, aWRIUARRATALUF9



=

USqugyriinustnisfinen 2559

AAsIvIEnssuluiia

AN sumans andumalulagwszesuindidinaummsaianseds

1394 9UNIaINTITUR T AN AR LUTEUULTIAN

%

A

e3¢

1 e alaan

o

2. WNANINSTANG  AIuAs

-7 a 7

' (3991@R319158 7. ﬁW@J QLo

f

¢
U

L2

a4991)



N15M5293U1TANDAA IUTZUULLSIAN

weTyan aladn
a L3 £ =
UNENINTING  aaues
v fal a2
A3.AUNN walel 213ENUTNWN
Y a a ¢ e 1
AT gl ArAseidn 919158 nwT

UnnsAnwr 2559

UNAAED

Tnstudanssuiiauanisesiaduardaneadlussuulvinssuaadu
LmﬁuﬁﬂmamﬁamﬁLﬂiwzﬁgﬂﬂﬁumaanizLLaLtasLmﬁulwﬂw 913AARIINNNSUTNANIY
Mufevienuonrdseziatudionshdudansiwiwenasnaniulusuedidnseualuin
Inariu 913 AT negrenaifiosaninsavilfiAelnlviuestiand saradomsundinuay
NSNHFU ﬂ’limwﬁum%ﬂwgaﬁaﬂwLLﬂuﬁﬂ%xﬁiaaﬂaaﬁUﬂammLﬁameh‘ﬂﬁ Thassanuilevin
msasnAsewuuuUesaeImaiaotsanuuaynstilingesiii wasiiezsisUnduves
nszuauar ksl ianasnnsiinorsauazaneildifaniseda dwmsuiniedldlngia
a9 WenTiwes Tz audmSunTsusnuersE a1 s ALaTEN 1T UNR
Tngnaainmsinsizinuiteriauuueunsuansadetuldudiidslnive snanlusesiu
vansduinduaznuatlideilosvoanseudlnfiai@udmiuidosonnnsinsuaesensa
aupuaszuulni



Low - Voltage Arc Fault Detection

Parinya Lumkholud
Pohnthip Luansri
Dr. Sompob Polmai Advisor

Assoc.Prof.Dr. Supat  Kittiratsatcha Co-Advisor

2016

Abstract

This engineering project present low-voltage AC arc fault detection by
analyzing current and voltage waveforms. Arc is the breakdown through air or gas
when the electrical. contacts are separated during current conducting. Continuing
arcing can cause fire that could result in life and property losses. These lasses can be
prevented by accurate detection of the arc fault. In this project, arefault simulator
circuit is constructed for series arc fault study in the low-voltage' AC circuit. The
waveforms of the current and voltage are analyzed to find the parameters that can
be used to discriminate between arc fault and normal conditions for various types of
load. It is found that the series arc fault can occur for load as_low as a few ten Watts
load. The periodic: discontinuities of the load currents are observed when arc is

ignited and extinguished at power system frequency.
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Electric Kettle Load
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Microwave Oven Load
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Fan Load Speed 2
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Fan Load Speed 3
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NANANI: Digital Oscilloscobe (YOGOGAWA)

DL1740E

I‘l.‘!:
Al

JELBEA:

500MHz Analog Bandwidth

2MW/ch Max. record length

1 GS/s Max. sampling rate
400V(DC+AC peak)£1.5% DC accuracy

wARAN9: Current Probe (YOKOGAWA)

JU:701930

=

1P
Cument ranges :Bandwidth :DC to 10 MHz;
Current measurement: Max 30/150/500A
Maximum continuous input range: 150Arms
Amplitude accuracy (DC, and 45 to 66
Hz,0to150Arms):+1% of rdg +1 mV
Output voltage rate: 0.01 V/A
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nAnAaN: Differential Probe

31:700925

=

SLRURA:
1000V / 15 MHZ
Frequency bandwidth: DC to 15 MHz
Maximum continuous input range: 1000
Volts
Attentuation Rations: 100:1 or 10:1
Functions with Digital Oscilloscopes,
ScopeCorders and other waveform

measuring instruments.

HARAMI: AC Current Clamp Meter (Hioki)

Ju: 3280-20

3es8un: 42A to 1000A AC Current Clamp Meters

Model 3280-10: Measure the fundamental

waveform component using the average rectified

method

Model 3280-20: Measure even harmonic waveform

components using the True RMS method
Wide range of max. 1000 A

Drop proof design withstands drop from a height of

1 meter
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nAnAW: Variable Voltage Transformer

Ju: SD-16

=

Capacity 4KVA
Input Voltage 220V
Output 0-250 V
Current 16 A
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Abstract

This engineering project present low-voltage AC arc fault
detection by analyzing current and voltage waveforms. Arc is the
breakdown through air or gas when the electrical contacts are separated
during current conducting. Continuing arcing can cause fire that could
result in life and property losses. These losses can be prevented by
accurate detection of the arc fault. In this project, arc fault simulator
circuit is constructed for series arc fault study in the low-voltage AC
circuit. The waveforms of the current and voltage are analyzed to find
the parameters that can be used to discriminate between arc fault and
normal conditions for various types of load. It is found that the series
arc fault can occur for load as low as a few ten Watts load. The periodic
discontinuities of the load currents are observed when arc is ignited and

extinguished at power system frequency.
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