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ABSTARCT

This engineering project presents arc fault detection device (AFDD) for
protecting an electric circuit from fire hazard when arc fault occur, by design arc fault
state and detecting arc current. Arc fault can be divided into non-hazardous arc fault
and hazardous arc fault. In this project, we use Rogowskicoil for detecting arc current
wave form at high frequency that is in MHz range. For the testing, we have divided
the test into different states those are normal state and arc state. When the arc fault

is happening, our AFDD can detect the arc fault characteristic and notify the irregular

situation.
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a3 RMS “iumw%‘iﬂasdmaeiaisﬁwmﬂ'1'51'»1&1LLaxé’mswm‘se&maﬁmaﬂﬂﬁw‘lﬁﬁwmamu::m
i

2.5.2 Air Compressors

§ = v P e v w
Air Compressors Wunawmeilvanidesimsldansududily nislwavesnssua

vefiiUszanas 150 wentdite uasldiaasyana 200-500 fadwn(ms.) Asngruasusiauuud
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2.5.3 Vacuum cleaners
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Tnembhewaniifiruaiasrevesauuus wasdlaaUndazldidulgminsemsivadilused
wisuimliifiemasie AFCI
2.6 ROGOWSKI COIL

fidulssnaudAnwanged 2 diufie wnuseads fu anade [8] Tnewdnnisia
nssuadgunanlsnavantureniniwIsainlsnavanlundesdousauuriafinssuais
Reamsinnszua Wonssualyiirillvasiuuvisiathiinsdsuamnauda favdmarld
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Wdunandualwdniindasiussainilieullamiuiaiaisiduiu MINUYRaInlsnewanfilau
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MUUBNALILLIMAANTN A9 [8]

gﬂﬁ 2.3 Rogowski coil
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Isnawainsed (Rogowski coil) Aevinainiiiidnuasnisiuuuuiies Tnovhluanainaesinng
Audausauuviemi wilsneanresdagldniswuseunneiihfivnang vt ewnusinieuia

wunaudnseuiayliiisaunwdmdnuieniinatesiudnswienaineed 2 uuundnie

1.Counter Wound Compensation fa aztflumsiusaaiawuvaiuniadiu(imain coil)

Main -> OCO@O/MWW . Compensation

31}17; 2.4 Counter Wound Compensation

2.5ingle Compensation A8n13Wu compensation coil ik ulukAuNaIswawnaIn

Main - 1 <€ Compensation

gﬂ‘ﬁ 2.5 Single Compensation

o =
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b L L3 1 = Gé’ dl 1 s o d{ =
WUNANLLY mﬁmﬂﬂwmmmn ﬂTiIVTﬁ‘UENﬂ‘SSLLE{IMLL‘WGG}'}U'] L& R‘zLﬂJﬂﬂ’li\L‘iﬂa‘UE}\ﬂﬂ‘iBLLﬂLﬂﬂﬂ’.ﬂll

@
=

wWasuwlasmunatagyinidundnduivid nifedudsundaduiu dealianusasulti
d X e DI - do .
witehldununalalnnanan uazissumignhiiatuiazgndwisludnsasidesdivenain

= [ o o o O - al ) ) de
Tanevad neussiumienthieensniufe Vout w3a Veoil fiduvinity —M. —=[8]

b dt
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ATNITAD

AMAIdNAUIILILEN (Magnetic Field Intensity ) wildain
N;i
H= —;—(A/m)
AIAHTUILLLYBIEULULMAN (Magnetic Flux Density )

B = pyHitesta)

wnuArAMUdLauuwiwanatluluannsvesA T L UALLIWIWER 1

N
B=u0—11—1 (1)

Tngdifn g = 4mx10~7 H/m
4 ¢ Y ) = o o a 1 =
"ﬂ']ﬂﬂ{]lja?n"l’ﬂaﬁw'ﬁ%ﬂﬂ %315]’0‘1415]LLiQﬂULﬁﬂﬂ?Uﬁﬂtﬂﬂ'i]']ﬂaU']‘JJLLﬁJL‘Wﬁﬂ'V]
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wagullasmdiaifal

Veoit () = "Ngﬂ

dt
Toeil @ = f Bds

1 al --al o q' = c’l’ U
LVIUAN @ aa'l,uauﬂ'riujmumummmnm%u 2l

dB
Veoit (1) = =N 37 ds
dmunsiuseun 2 V.= =N, f%ds = —NZAZ—]: | 2)
wnaunns 1 luaunisiz azls
uN1 di
V= —NZA—I—EE
e N2 = 1 sevlunsdladesanssthasle
woNA di

1 dt
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3
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=4 o o A
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£
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-
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2.7 Transmission line

Tuanedstimisiiesusenaulie R, L, uas C Tneiinndnuarrenisasadne
MursasnsedAuinl (Low pass filter) %!amaﬁiaﬁzgmﬂmuazmmﬁqaﬂmaan dlaanediinau
emmn%’uasdama’(ﬁwwmﬁmﬁﬁmﬂLﬁuﬁuﬁw Tusguugastransmission line agilfnsiivas

szuveay 2 Ussiam

w
da & g

1.ﬁaﬂaﬁ17itﬂu’im (Lumped Constants) Lﬂunﬁqmtﬁamﬂmmﬂwm AU
gaydoasliasiausly transmission line
2.f9meiins2a7e (Distributed ~ Constants)”  AafasiiiudnumsUszsva
transmission line \unmsgaydemitanenasnas uslddod
2.1 series resistance
2.2 series inductance

2.3 shunt capacitance

2.4 shunt conductance (leakage)
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Mcma 27(6@, *a 'bj Wﬂwﬁﬁ
¥ i B {1 /By d B/m
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G M0 280 5. 3 ¥ S/m
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a 1 oo W ¢ ' & ea 1 PN
555097 1w gunsalliidegfidinslduawmefidudiutszneu 2.esaveadiineliminsuasiy

i dwfunsifinenineadasiidnumsiuandmiluauussimvesaunsel (1] fegussluil
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2.8.1 viaenlnluangliifsonsa

Signal ampitude
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2.8.2 vasalnluaneiinensa
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a3 4
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] Y v < o
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2.8.3 vaenlluannzinorsalaanisulandudygia FET
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Wevihmsnagevanialuszezsineg ddlunsmaasuiiieinssozious 0, 1, 2 uas

3RS

. 3m = 3m 3m
Receptacles

v
-
v

To supply

To load

EHTIR e -. s T TN
Y/ I |

U 3.1 gansu wasvinsauenali

1

3.2 Arc generator

gUnsaiai9e1da (Arc generator) Wensasunsuiulvan lumsvageuiasa
andnvimifaiisiacinedunens (eap) w@ileun1siindnieas Tnssunilafeusaiu power

supply waziundatounulvas

Moving eopper rod

To load
Carbon-graphite rod

Tﬁ‘__

power supply Adjustment

Insulating clamp

Base

A € v
U7 3.2 gunsnlaieonsanuuaynsy
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3.3 Arc fault circuit simulation

\Tousie gunsaiiuineninfiuiasmeans ienedaunsfinensauasns

AsRduNiAlteAnudnwuzTaIniAlusEEY MY

Sockets

Current probe §
Circuit

Copper  Carbon
breaker ad brush
N

' A0 -
Sender
AC source
220V @ Load

A o - & = .
3UN 3.4 2935m1591889n15100154 (single line)

Receptacles

\C/
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3.4 Cable Speciemen

vmsunanelnifiel iaesanelniidigademessdutuGou Ingluinnsgiu

3

IEC62062 agldanulniflinthuuug lunislassiuilezldanswiin VAF 2xd mm? uay 2x6 mm?

50 mm slit in
the cable mnsulation a5
-~ \
o Mo \‘ ,/"'{'//
i S T i el il
! l .._:_‘::::::::::__“"“_"‘x‘
/"/ '“-\:'%
" Electrical PVC tape / : A
+ fibreglass tape 12 mm Stripped conductor /

for connection

gﬂﬁ 3.5 m3w38u Cable Speciemen

L. wisuaglaien 200 mm ¥imsdasnauiuiialavuatsanaUszana 12 mm

2. Usenauiufifanansanenaten 50 mm nazldfninesnSnfiauiuiviumenauateg
seiinar Tadaudiuieiae

3. Mmiumeldmuasmuloutaiuaglidsilauninognasdasey

4. vhmaafadumailiihansueulasnshmelniies sl iludeusdeiusasugs 7kv

Wunan 10 Juni wae 2kV aunseiartumnelunun ausisy
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3.5 Rogowski coil

31]1?"1[ 3.6 N39RNLUY Rogowski coil

s

fnsunsnsasdunssialniinlnaluieasisnasld Rosowski coil 1uman Tae

2ONLUUITUNBUNISDDNLUURIN

1. wSsuunuresunadnisnananlulassuiasldduauinildvasanslwaiue

U3z 8-12 cm
2. wuih(newndmumguijvesunadalsnowaiidusiuny 220 sau
3. dwievssnviuwnanilaandei 2

4. shuveamalsnewandunsnaudrdudesewazanunsatiluldaule



3.6 Detecting circuit
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FmivnaTnmInTduasareasasdaussunalnlsnenaidnfuisss e s

uazABNNITLADS lnensasinimesseviliduaadhinueainlsnenanfdaygusuniui

% s

Hogas wiauvavenedyqadumey g

Wisuisudayanussdiunnuamnlsnowanuasdyauusdus19s lnafineasaagy

=

+5V

Buffer

20 Ohm

Comparator

IN4148

-

VWV

500 Ohm

1k Ohm
1k Ohm %

™~
1

IN4148

ponnUmeszlUdnraunIsImesIite

Ec

-5V
+
l Comparator

M~
1

gﬂﬁ 3.7 Associate circuit (Buffer and comparator)




3.7 NATVAFADIU

asvaaeUldlaensifaurensasnsiinenianeaduaziaasnsaduenda
Woaditmeiulaensnsiadu e aeniavaadinuvaminlsnevlaiuargunsiviitesily

Awsgsivialdannisanulu Oscilloscope gy

Oscilloscope

Detector -

(™

“

Current probe

Circuit
breaker
e ——

' Associate circuit

o

Cable Specimen

Rogowski cc:'ail
AC source ’

220V [Py €5 o (NS Y/ 2K

g‘i.lﬁ 3.8 Testing circuit (single line)

Associate decult

R R R

AC source

5UN 3.9 Testing circuit (diagram)
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unn 4

WANI3NNaDY

unilaznanii man1sveaesiilmdunisilSeuiisusswinansmiiannsungsy

annziineniaanlvasnensUszinnlagldunainlsinnaiduinsatunssuaeniaiiiniy

H1UN3sATIdUnszuansfinandluluuniiuédr wadldifinannistalsinvan Tnsthlunageus

A iisFeInsiaeldgunsal RLC Simes Jenaiilmiy

A15197 4.1 Awssiwasvasuaalnlsindaiiildlunisasaadsuanda

RLC RS LS 0 z
KHZ (m&) (pH) (9)
1 570.36 5.3210 .55 0.5713
5 569.00 5.3411 13,277 0.5883
10 569.40 5.3407 30.514 0.6608
50 588.24 5.3300 70.648 1.7750
100 643.95 5.3070 79.073 3.3965
500 1365.40 5.0430 85.074 15.9021
1000 1907.20 4.9060 86.465 30.8950
2000 2472.46 4.7948 87.647 60.2727
4000 2417.69 4.7025 88.829 118.2120
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4.2 nswnszuavadluaaussnnategiiSeuiisuszndnanefiuniuasansiininensa

0 002 004 006 008 01 012014 016 018 02
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O2r 8
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0 I | IV { ' : | | ‘I i 1

0 002 004 006 008 01 012 014 016 018 02
Time
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JUT 4.1 nsminszuaiiliain current-probe vaslvanvaenlvnzan1aznd (vu)
NIMNNILUAIINWAT buffer vadlnanvasnlvivaranmzni (nan)

NTIMNTEUEIN comparator vadluannasnlivazanIizUnd (@)
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002 0 0.02 004 006 008 01 012 014 0.16 0.18
Time

-0.02 0 0.02 004 006 008 01 012 014 0.16 0.18
Time

-0.02 0 0.02 004 006 008 0.1 0.12 0.14 0.16 0.18
Time
Ul 4.2 nswinseuaiildan current-probe vaslnaavaanlnvnsanzfine sa (Uw)
NIINNIZUEIINNIT buffer vaslinanuasnlivnzannzinensa (nan)

NTINNTZUAN comparator vadluanviaealnvizanziine s (a1)
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<
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NIINNILUANN comparator VaslnaniaauvMEaN1IEUNR (819)
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140
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Current Probe

140
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Buffer
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-
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=
=
g
=
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| = r" T‘“é‘rT“ = T

é
1

] ] I I

120 140

Time(ms)

= =i v a
JUN 4.5 nawinszuatildann current-probe vodlnan cut-offmachine usizan1zUNd (Uw)

N3IMNTLULARINAI9T buffer vadluan cut-off machine agizan 122Unf (hang)

NIINNILUERN comparator ADIINAA cut-off machine VuzaNIZUNR (d19)
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Current Probe
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uAnAel : Current Probe

3U : YOKOGAWA 701930

=l

JNYaslasn
Current ranges : Bandwidth : DC to 10
MHz
Current measurement :
Max/30/150/500A
Maximum continuous input range :
150Arms
Output voltage rate : 0.01 V/A

Hansuel : AC Current Clamp Meter

3U : 3280-20

=

1UALLD YR
42Ato 1000A AC Current Clamp
Meters
Wide range of max : 100A
Drop proof design withstands drop

form a height of 1 meter
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w9l : Variable Voltage Transformer

U :SD-16

=

a8y
Capacity : 4 KVA
Input Voltage : 220V
Output: 0-250 V
Current : 16 A

[ DANE
HIGH W

. |[GAL—1000E—4
N [230V—240V— 50

052441 A—1

Guangdong Galanz Eleatrioal Fittings

DiSCHARGE CAPAC

WAnA9 : Transformer

34+ GAL-1000E-4

Seazden
Input Voltage : 230-240V
Output : 3 kV
Power : 800W
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HAANY : Super Transformer

U : NT 15030

=

INYATLD YR
Input Voltage : 0-230 V
Input Cumrent : 0-2 A
Output Voltage : 15,000 v
Output Current : 30 mA
Frequency : 50 Hz

HiAniY : Digital Oscilloscope

3U : RIGOL-DS12048

S1eazidnn
Bandwidth : 200MHz
Memory Depth : 16 kpoints
Vertical Sensitivity : 2mV/div —
10mV/div
Vertical Resolution : 8 bits
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NABNUN : DC Power Supply

"LABOQRATORY DC POWER SUPPLY
_MODELGRS 300D

3U : GPS-3030D

Power : 90W

Single Output Linear
Output Voltage : 0-30 V
Output Current : 0-3 A
3-1/2 Digit 0.5 Inch
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Arc Fault Detection Device

AYy uvauAy, a13ug uiueesssy, BuSiResA Avuseade uas Bsaw adedsennsel

1siwatlamkom@gmail.com, sarit kae@gmail.com, sira pob. Tz@gmail.com,

Sitthikiat.kitmongkolchai@gmail.com
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Iﬂ-swm‘imr\ssuﬁﬁﬁLauaqﬂﬂifﬁmmﬁum%ﬂﬂaaﬁ (Arc
Fault Detection Device :AFDD) ifiadlaafua4asinfinan
dnAfudlaifnensaneadiuluszuy Tnenseonuuvasesi
Taommsiinaianearuazeanuuugunsainsindunszugensa
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Abstract

This engineering project presents arc fault detection
device (AFDD) for protecting anelectric circuit from fire
hazard when arc fault occur, by design arc fault state and
detecting arc current. Arc fault can be divided into non-
hazardous arc fault and hazardous arc fault. In this project,
we use Rogowski coil for detecting arc current wave form
at high frequency that is in MHz range. For the testing, we
have divided the test into different states those are normal
state and arc state. When the arc fault is happening, our
AFDD can detect the arc fault characteristic and notify the

irregular situation
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