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ABSTRACT

This thesis presents the design of an algorithm for fault locations on the power distribution
system due to the over current relay that usually as the protection device. In general, distance relay
is not used in distribution system because of its high cost and complexity. Therefore, this thesis
propose to the calibration of the impedance value of distance relay based on the extended electrical
circuits.

The proposed algorithm is simulated by using ATP-EMTP program with 22 kV, 50 Hz
electrical system and 50 MVA transformer. The distribution system is modeled by using resistor and
inductor as the system parameters, and ignores the capacitor effect. The 40 km main distribution
line and 10 branch circuits of distribution line are simulated for 100 testing points of fault location.
Moreover, when the fault occurred in the distribution system, the voltage waveform and current
duplication are gained to analyze the fault location and fault type with the relation of proportion of
voltage per current.

It is found that in terms of efficiency test of algorithm of fault location by randomly testing
both fault location and fault resistor for 300 times. The maximum error value of three types of
fault. Normally, the phase to ground type, phase to phase, and three-phase, are 4.9987%, 2.8345%,
2.8344%, respectively. The field test confirm the distribution system of Provincial Electricity
Authority that the error of searching for the fault location is less than 5%. Therefore, the algorithm

is able to reduce the time of searching for fault location in the electrical distribution system.

Keywords: distance relay, fault location, discrete fourier transform, ATP-EMTP
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[ IS

o dycv’ v A
aavay nuaastlillurssaunma A

Ao daalsveansaoule (Phase - Shift)

AanuAansowuy liauas (Unsymmetrical fault) 1ain

- ANUAANIaUNE a a9AU (a-g)

- ANURANTBUNE b 29U (b-g)

- ANUAANTDUNE ¢ aAU (c-g)

- ANUAANTDITEH UG a tazild b (b-c)

- ANUAANIesEH AN b uazle ¢ (b-c)

- ANUAANTITEH AN E ¢ tald a (c-a)

- ANUAANTB9TEN NN a Lazild b asAY (a-b-g)
- ANUAANITBITEN MU b ez c a9 (b-c-g)

- ANUAANTBIIEH NN ¢ uazld a a3AU (c-a-g)

9
1 a U @ a I [
UONINH AUITOLUNANNAANT DI NN MSINAoDMTlY 3 LL‘U‘U@%}?lfJﬂu ﬁ@

a J o 1 . I a 1 {a & J l 2
- ANUHANTDIFING (Transient Fault) Lﬂuﬂ’l']llNﬂWﬁﬂ\‘l‘ﬁLﬂﬂ‘ﬁ')ﬂglléjﬂ‘ﬁWGVlﬂ U NN

Iftv3elulfgnauiaunuaz dudmarnuas lihudrnneen 1 Wudu luszuusmieliih

A A a 9 a A 1 o 1A a X 9
Lﬁu@wuﬂusll@\iﬂ']ﬁulww']ﬁjuamﬂ’lﬂ ﬂ’nuWﬂWﬁ@Q%’Jﬂguiﬂﬂ’]ﬁlﬂﬂﬂ]u‘]J3$3J1m§@fJﬁ$ 90 Yd

v
AITUAANITDINNTIUA

Aa 1 I Aa 1 { a S
- ANUAANTDINIIT (Permanent Fault) LﬂummvmWiaﬁmﬂﬁuuumnﬂmmu

Y Y
Thsmmie lflumilenuauveslwihduginig anuransesnnsiiTomanayulszum
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9 1
ooz 10 vosnnuAANseINIua dmgihliinannuransens isuae Il mgasen
@ I
1ngnae i du'ldduiuens Wil wiesowwen luih Wudu
a ' a A 4 . I a 1 a {
- ANWAANTBIBUTIAUTGA (High Impedance Fault) 1l unudanseeriavuiil

= "

YUIAVDINTLLANANTBIA JUAINTDIUAET1a83)09nTLUAIAY (Over Current Relay) Taenia 11/
=\ a FY dy A AA Y a 1 Aa A 4
tanvanavnnae Ilihuaanasuuiurfiininnuduniugs anuiansoswduinaugga
I o 1 A Asaa A Y~ a 2 Y Y A a o a ] o '
Wusuasieaednizianeglndl loemanaiu ldies ienfSouiiounuanuransossang
LAZANUAANTDID1IT

2.1.3 aunamsnannudansoluszuy luih

[

o ) Y A g a = d' a a 1 9 dy
szupsiiie lilwilonuau Jaungiinannuranses ldnareaung aail
a ' s % o <
- awvainannau lifuaz e Wil wuduenaws duihdniniu dudu
a CAR v o ad
- AUNNANINNTANINAIVEINIRUINVEGUNTAL 15U gNDIBNAN3 1) AUANIETY
o <3| £
39 Huau
a o 1 a < Y
- gunqianndad 1wy § Asaw nszson udu
a Jd 1 a 1 @
- awnqannuywd wu auldtugaun 1l Taugndre Trlihuan areimariny
<
are Tvldh Tudu
' o ! 9 Y = A o a
- gurgnnuanz wuszuus g lWihIndanenzia Tasndesuimzuuiagn
tevuih liinan e Hudu
- AUNAINAoEIINIG U Hr auwgri ldene Tdhundsdudanuneu Taban
3
iudn
o
- AUMANINOUNINUE oI nouATE THTh

- AUHADU

2.2 wlaiwe5 (Phasor)

doyanua q lineziludyanausedu viodyanunszualiih Tasm lindaee

g 9

I o A a 1 Y A 1 3
L‘}Juﬁﬂgiy,"ummﬂwsgﬂaﬂuuﬂaammm:}m uaxmmzﬂizﬂwﬂ’wﬁawqmma ?JEJNlliﬂ@]uJ

i1 Y

A a @ ] v A a o IR A A a A
LW@ﬂTJﬁJﬁgﬂflﬂGluﬂﬁ@‘ﬁ‘]ﬂﬂ VDYNAIDYINAIU iNWi]ﬁﬂ!Wﬁﬂluﬂluimiﬂll%u“ﬁﬂhﬂ?nuﬂm&? U

I 3 a I3 o A
L‘]J“Ll f() uazmmmwmmﬂu 0N ﬂﬂuﬁﬂﬂuﬂ"l‘WVl 24
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A ]

{cos(#) ¢ 1o (\

a o IR A A a <
i 2.4 dygaTalmisdinnud@eniiue,

{ = 1 (Q‘J { {
1 lunmi 2.4 ansodeusgluzlvesisnsunatldawaumsi 2.7) Taeh

9

[
2y
g

A

A ADvNa isoMeoaveIdyy I 0 AeyuWdve Ty I

V() = Acos(@yt + o) 2.7

[

d' = S 4 A 7
INAUNTN (2.7)  UATHNINN 2.4 %mu”lﬂmmimﬂzzmﬂugﬂﬁﬂmwmmmﬁmw

Y Y g Y Y 3 a o A Y a 1
Tﬂ”lcﬁu”lﬂamqgﬂ@muu VTADIIUVUIRN AITULTUTIYY LLE‘]%HNW\I@"’U’ENﬂfyﬂlu"lillﬂﬂﬂﬂﬁﬂﬂ LUANIT

[ o 4 ! g‘z 1 1
vaasdyanavesleru lmidisaunsn 2.7) duldazean lunmsuan au g w13 sEning

Y

[

v o ?J o a ¥ A A a Jd Y o
FUYIU AU IﬂEJ‘VI’Jul‘]JLlEJllGlGIﬂ,ﬂSENN‘OTIN?’IQWWH?MSHJ"IGH’JEJ Taonaasduaravo iy

g9

L [] J o {
Talanil¥egluglveslawes danmi 2.5
Y3ana Wi 1 1398% (Voltage) ttaznszua (Current)  Tuszuy lwihdida(Power
' 1 & ~ o % ) 3 4 o
System) d@au InaitluifSinanszuaadu(Altemnation Current: AC) Falianvaziugiaauland
4 v
(Sine Wave) viaveadsuna Ifhwmantiazn/asuasaunan (Time Dependent) fauaaalu
{ A o < v o g s
A 2.6 annlSunamseanldih v(t) L EYRRTE:Y (t) neRasIduaInatluianFuea
a1t (Time Domain) VYMIAVBIIIAUTM I AsUMaTzHINMUINLAZADAGUAUINGA
o A A =2 . Y ) a ~ ~ 1% 1 dydw I
Autianga a 99991 19192 1MaKNe 0.04 3110 Manlasunilasdananiianvaziluauna

(Time Period: T) #9enu15aa1uIam 1da1n
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A < 1 @ 9 A g}/ [ a A o g}.a B~
INNINN 2.6 i]S/’WTH’NLL?\“Iﬂuvh/\l‘V\I'liJﬂTUL'Jﬁ1T]\‘]W3JﬂL‘Vﬂﬂ“U 0.02 IUIN AUUANNUD

[ dyd = [ a 4 l = 9 <3 a
YDAULIIAUUIINUAUNINY 50 LFTAY ¢ _ "]N‘Vi1nlﬂiI"Iﬂﬂ’Nﬂ’J"lﬂJLi’Jalli’)\1ﬂﬁl‘ﬂﬁﬂuuﬂaﬁ“uﬂﬂ
0.02

usaau Tihsiaansam1dan
o, =2af (2.9)

3 ) 3 a . P P I = T a A
ANUGY o, WUANNEUTIYN (Angular Velocity) Falniveius@ouasium
o 3 a @ <3 o x
(Rad / Sec) 7%0y s Nu0DIA1UITIH Insia A1uE1 o, vosdaana lnih luszun Tnihas
o P~ = a L= 1w = 1 A = >~
MOUNANWD 50 1F5A% UANNIAD 3141593 151Raua0I 1N milasuulasviuiaves
@ ' < < a 1 a
psenlfhsznine 1y wer Vv @rennuid og iflunan ¢ 3ufineldinans
! o 1T A X S w o &
wasulasdumiaFapmadiih o) FanldnnraguvesnnuEinuna (o) auiu
[ 2 A A a Jd o = A A = - a =
HIIAU V(D) FINAMND 50 1BTATAININN 2.6 (AAOUNINGA a D99A | M18TUa1 0.04 T
v )
v lidumiiaegn 0(t) = ot = 314.1593x 0.04 = 47 15100 1150 720 0991 Aty usau Tuih
o § a o . o A
aalunmi 2.6 Teawsadeuluglaumaagiamans ia v(t) =2V sin(at +0°) m3duiia

sUndu lmivesdyana Wih awseeiuielwsndiacnaas 1d lasendevidnmivesnnnes

U o

=

< a o ] 1 Y o A 2 4

FINYURIIANWIETUTIYN o, ONAIDGIUTU U5IAU V(D) S TULIININADS HiU

~y : 3 a [ ' a

(Rotating ~ Vector) V(t) FIMyUAIANNG UFUNNGY o, DIUUTZTUIDIFIFOU (Complex
R A I a . 4 Y g a .

Plane) FINUAUUD U UULAUDT (Real Axis, Re-Axis) HUSUAUAUT WA UIUANIN (Imaginary
4 f {1 o A

Axis, Im-Axis) AABS nyUTIvMA (Amplitude) ASAMIAY V. W30 2V uazliyuizudy
= I'4 . = A o ] 1 A A %

Yo (t=0)FInmesvyy V(t)  dzagiyanseduniia  NouNITUNYY @8N 0

= A Y A A o A [ o A

HINEDIAGUANYEIIAN (T =0) MIAABUNVBUNNBI WU V(1) 91n7A a naV 11/di9a m 13e
~ v & A & o v o A ~

99 a (3801 HIAIVNAHIBHNHITOY (cycle) MUNAVLANNUTAVANVDMNANNTN (2.8)

wruluszou lwihadinnud 50 Hz namlslumsmyuluseuniie szliaumny 1/50 = 0.02

S 14

a ~ <3 a A 1w = 1A
IUIMN LLﬁgﬂ’Zﬂmi’JL“NM?JTLAﬂﬁVIHH%&?JﬂWWHﬂ‘U 272 =2750 15198UADIUMN NINABDINHU

P
Yo A

v(t) B lFuaasmssuiiaveanssdu ihansadeuiuaumsadiamans ldaail

V(t) =V, e' ") =V (cos(at+6°)+ jsin(wt+6°) (2.10)
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V() =V, (t)+ jv, (1) @.11)
Tagii
v, (1) =V, cos(ot+6,) =Re{V(t)} (2.12)
e e e e e e Ve
Nt am
‘1\\ f 2 Re-axis
f T W i
\ -1 i
\ | |
- / 's |
'\ e e e o e e -1 '
W sukoaimn o 17 e
n \-_Z.': ———————— Jlu-."- : 1| 'il : I :
AR
1 i II I 11 I
L |1
ti ke i)
g ||
t g 0 I
: | 1 il
|t - !
]
¥ : : :
) : :
1t Re-axiz
3
A 2.7 nnmeHi V()
Vy (1) =Vinax sin(@st + &) = Im {v(1)} (2.13)
VYUIAVDN V(t)%zmmmm"lsﬁﬂﬂ
VO] =V (0) + (v, () =V, (2.14)

yulavoav(t) wansar 1d 1ag

0, =at+6 (2.15)
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{ < ' o R s %
NANNITN (2.11) %mu‘lﬁ’maﬂmaiwyu v(t)ﬂﬁzﬂauﬁ’wammﬂﬂizﬂauﬁq
1 4 a 4 a
1duneenisznenluunuasa (Real Axis Component,vx(t))LLazﬁlQﬂﬂizﬂﬂﬂiuuﬂui}uﬁﬂTW
. . J g’; dy = 1 [ 1 A
(Imaginary Axis Component V(1)) mﬂﬂizﬂa‘umaamazuymﬂammuag 90 93f11 LD
s A Y} 3 a o a s
INNDT V(1) Tunandn 2.7 WYUAIANUITUFIYY W, 91NTA a“lﬂmi;ﬂ m zinAIAllszney
a o a . a
Tunnuase v, (1) wazosntsenouluunuIuanin v, (1) FAUNAINNITRY (Projecting) YU1A
. a a o w J g’; 1 {

Ue3 V(1) AUULAUITIASLAUIUAMNAINAIRUDIALTEnRUNIFRIln ) deunlasauan
T W < a J a < Jd o 4 . 1
(NINUAITULTUFIYY W, pan1sznaulunnuasuiuiansuveala Tl (Cosine) a2

7 a < ) ¢ . v o @ e ~
pan1sznauluunuIuamwiluiansuvea lail (Sine) aANUFUUTVDIIATENOUNIADIT

Y
[

=
JU

sin@ = cos(ﬁ—%) (2.16)

cosf = sin(¢9+§) (2.17)

= a s A 9 [ A 4 [
ﬂ1§m]f]uﬁ1]ﬂ’]ﬁﬂﬁlﬁﬁ’]ﬁﬁﬁ!,Wﬂal“lfllﬁﬂ\jﬁﬂ]mqmgﬂﬂauqeﬁumﬂﬂlli\3ﬂullﬁ$

o o

o o J a 1A 14 1
nszue lfhaunsamhldlasmstueuanizans wsemauanmusannmesvyuluaunisi

(2.16) W30 (2.17) unlszgnd 115U

Y\ (
v(t) = Im{ﬁve'<Wst—9v } =2V sin(@t +8°) (2.18)
- i q) 0 .
i(t) :Im{\/§|e’(wst b }:\/EI sin(ot+6") (2.19)
Tagh
=) U v o [ 2 A a
v(t) o AwIeuRUNAY (Instantaneous Voltage ) Falivianasuuilasaiuma
- =) J v v = A =
iI(t) fo ANITUTRUNAU  (Instantaneous Current ) Fauvinanlasuuilasmunal
Y2V fle mussdugegevionen (Peak Voltage )) #aiivina hinlasumlasaunan

21 e ANTZUAFIGANI080A (Peak Current) Felvwa liilasunilasaunal
VvV fe Awselseaninaniosinfiiaiaednag (Root - Mean-Square, Rms Voltage)
é = ) d‘
Farivua lunlasuuilasaunan

1 =) =) d[ = 1 d'
I Ao Anszuailse@nsna (Rms Current ) Halivuna linlasuulasaunan
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< a
o, A0 ANUTAFIYY (Angular Velocity )
60 fo yulaSuAunSed s UAY (Initial Phase Angle )
6 Ao yulaSudunsodumuasuduveInTZI
Taem Tudrdayaa Ivlih v sseaulvlih nszualWihluszuuTwihmaseaes

onflyaiuduiiuandn 1wy
v, (t) = 2sin(2750t +0°) = Im{2e1‘<2”5°”°°>} (2.20)
v, (t) = 2sin(2750t - 60°) = Im{Zej(z”SOt""Oo)} 2.21)

A <3 1 4 o A
VINANMIN (2.20) — (2.21) dwiulangdaduussauy, () uaz v, (t) Typuaisudu
A a ~ ' o =) A 3 a V@ Y = A 9

(@ 91 t=09U19) LANANAULANANVDUAZANVIT UFIYUNINY 130U v, (1) Dyl Suau

I J { o A 1 1% [ 1
Wugud  vagiinssau v,(t) Tyudaisuduaivas (Lagging) yulaveussau v, (t)og 60
=2 o v A = Ty v A A 2
mmmmmﬁ”lm1ﬂmﬁewuwamﬁuamagmuwmumamﬂa v, (t) Tunsainmsesriunel

I A 1 @ = 2 9 o Y . '
AUATOIMINIVINITHIBANYI U3IAU V, (1) Wyl aSuauiiin (Leading) 08 60 83N
9 9
mmumﬁmﬁmmsaﬁmm’maugmmi unafisadia lagerderannisveannaes yu
[ [ 4 o a 4 B, Yop N PN 4
UIIAUANT V4 (1) NUUANNNINADIUYUANT V(T = 0.005sec) FIUNANHATIVUDIUINADT
(% A 1 9 A <3 1 [
WU v, (1) 1ag v, (t) Auaadlumnn 2.3 (MUaIUAIUUNLBURININ) vinnwaziun ldn
Aa 1 ] v o d < o o A

insanine t la g t=t 30 t=t, u33auans v,(t =0.005sec) NYIAINUUAIIN
s o 2 a s \ _ o 2
NNABINYUANT V(1) FUNANNHNATINVDININADINYUY, (1) uaz V(1) tauo (UINNos
9 9 v Y
HYUNITOINITINNUNDY mﬂuuﬂ1ﬂmwmﬂma%'mguawﬁawmmmummw) CRBE T REY

3 ax ~ Yy o o o = o Y
L“JJL!’J‘ﬁﬂﬁ‘V]’(Z‘TE]@]ﬂﬁ@ﬂﬂﬁﬂﬁﬂﬂﬁﬂl@\imﬁlcﬁﬂi (Phasor) GN’L"TRJﬁﬂ‘LlﬁJﬂGHU’Jﬂ ay @m 13 gﬂ

]
o

A A A A a @ 1a A A
Aau illill'lﬂ!Ul“]quIllﬂ’J'lllﬂLﬂfJ"JﬂuIﬂEluliJ‘Wfl]15m1ﬂ15lﬂaﬂullﬂﬂﬂﬂlﬁ]ﬂﬂﬂ1 nInnya

o 9
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WVoltaze (V)

Im— axis

[£1]

v

wif)

) 1'1”}-——! - I

N

i)

Re— axis

MNA 2.8 HATIVVDIULTIAY v, (t)uaz v, (1)

Y A iy 7 o ¥ s o
nm”l’mnaﬂﬂ ‘] 1I9 na1lanainia (Time Frozen) PNUUNINABINYUUUNIE

Y
%
p ~

o [

1A & 4 = A = J 14
nygaAryu ’E]§Jj‘1/]"gﬂblﬂi]ﬂ?iuﬂL’Jﬂmﬂiﬁuucﬂﬂﬂq@ﬂnﬁ'ﬂﬂ 9 %ggﬂli‘(’lﬂﬂ'll‘v\lﬁlc]fﬂi yanya ”

q q

o 4 { g ra W 4 a { a
wgninnldenaastalSunanduayes wu e Nosanar w 1 t=t = 0.005 7ud

[ o a % J
11339 Vv, (t =0.005sec) Auliannmangaeians v,(t =0.005sec) aquuUIEUI
a a 7, v % a 4
CAL T GAUIUANIN) INTIFOTHAANS v3(t:0.005sec)c?iammmwammauﬂmmm
— nY [ § [ g‘l 1L o
V,(t=0.005sec) tag V,(t=0.005sec) awaaslunimi 2.8 deriu waaesvagminly
< A A A4 o ¢ a 9
ihueseielums vanav ga s guUadudyg v laniuuszuuFadou (Complex Plane )
4 v < v q9a { o 7. ¥ o ¥
wo'lanadnsudinannsonilas (Transform) naulmitlugdadudyanalmionase duiu u
a s 9 o 3 Y i o P 1 {
MiAszies i Seduiludewasgladudygra lasiddinuddeunlasaumanal
1 o = 1 4
(Time Domain) 1deglugiveumaasalivina lunlaeun)asliaumal (Complex Number

. . Y = J o &’
Domain or Frequency Domain) Taglgngugnisuaunldisesaail

V() =V_ e (w) =V (2.22)

max

Tauii
V(o) =P[V(H)]=V (2.23)

el



21
V(t) =P [V(w)]=V(w)e* (2.24)

P[ ] Ao milairosueg (Phasor Transform of )

oNAIBEINTY Ay sy v(t) =V cos(at +6) awsaudasldoglugilves

wawes lagldnguiveurmeeioz 1d

¥(w,) = P[V(t)]
=P[Re{V()}]
[ e{Ve’(“’s”H}}

{

= P[Re \Y, cos(a)t+6?)}]

— Vel

- < s o A o A A 3 a
V(w,) Aunlmgesussquniuiafn muuesnnudnseanuE syl o, (Frequency
Y Y] &y hs 4 3 o 4
Domain) lunanaunu mndesmsudasnavainaes V(o) =Ve Idiluuseduziaau

lopiaz 18

v(t) = P [¥(w3)]
=P [ve! ]
= Re{Ve"gej"’st}

=V cos(a,t +0)

msmwasaunssauues il v t) vaz v,(t) Tuami 2.9 Tagldmguimsulas
14 < 1 [ 1 1 o o 1
aes vinmmazdiuldnmuna (r)ﬁuammu"h\l%’h v,(t) uag v, (1) nAUMAY AUl
LK% a A W gl./ d' d' [ Y ~ 1 1 Y]
N 0.02 JuH 49U 1naumsh 2.8 aAnudvesussau Iiheglinumny £ = 1/T = 1/0.02
{ a 3 a 1 " W 1A
AN 50 13504 tazANUE AFORAAUNIAY w =27/ =2750 =314.1593 I51A0UAD IUTT

Y ] [
uenanil wdunaiuldningaauvesussduldih v (t) uag v,(t) msalasuulasd

D.

] =1 1 a o w
Lﬁug{uﬁT(Crossing Zero Line) 910U UA1UIN & N119a1 t = 0.002 Lag 0.004 90 auaey
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Y a A 9 ~ a A o 2 A g9 A o 1A A g
Tﬂ8@1@6@%1ﬂﬂ@£5“@um@3[3a1% t=0 UM a3UU HNL‘V\IﬁLi“@uw5a§]’]l!wuqy’ﬁ\n}!nljnﬁu

yoauseaulvlih v () waz v, (t) szansodmuaaldnn

0, = wt = (314.1593)(0.002) = 0.6283 15IABU 130 367 9aN
0, = wt = (314.1593)(0.004) =1.2566 15IR8U 130 72° 09

0 0.0z 0.04 006 0.08 0.01 0012 0014 0016 0.018 002
Mnd 2.9 aauveussau i v, (t) tag v, (1)

nnawaziiiuldaeen (Peak) voausastuluih v, (t) uaz v,(t) Tauidy 8 uaz

9 F
MUY AU aumsmmuimu'lv\l?f\lmwmsaﬁmu"lﬁ'mﬁ

v, (t) = 8sin(wt —36°) = 8sin(314.1593t — 36°)
v, (t) = 4sin(at —72°) = 4sin(314.1593t — 72°)

udaaussaulih v () way v, (t) Weglusdveurlames Tasldaumsh (2.24)

V() =8

V,(w) =4e'™
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Muausssuant lugdveunayeiag1d

V,(w) =V, (0)+V,(w)
=80 1 4 4e7
= {8 cos(—36° ) + j85in(—36° )} + {4 cos(—72°) + j4sin(—72°)}
—7.7082 + |8.5065
=11.4794¢™147815¢"

ndaslamesusaduliih V(o) nduie1dussdnlvihegluzluesnar Tagld

qunsi (2.23)

vy(t) = Im{l 147948147185 gt |

=11.4794sin (ot - 47.8186°)

= o w

[ o
HUGL1Q Tumsuan au A% 113 atyaunmgﬂﬂau"l«vu“luszw"lwﬂwmm VYUIAVD
g .~ ~ . =3 7 v {
aros V(o) uaznizud | (w,) FalgunulSunaussdunaznseua Iiihasaunisi 2.25)

o 9Yq 9 < J o w a A 1 a A
uae (2.26) %gﬂmwu@“lﬁ1%Lﬂumimmammmaﬂmamﬂszamwa (Root-Mean-Square,
9 v
Rms) mmmzﬂ%’mamﬁamqmw Milszansnaveussiuaznszud laun vV uay I #9

9 v
hlﬁ%?ﬂﬂﬁﬁ?ﬂ?ﬂ@ﬂﬂ?ﬁﬁﬁl]ﬂ \/5 ANUU LLi\iﬂul!agﬂi‘éﬁuﬁle%Wﬂ\iﬁiJﬂﬁ‘ﬁ (2.20) waz (2.21)

A3

annsavzionlegluglszuuBidou Tasordendnnguinsulaaunames laasil

V(W) =V=V.j0 ¢ (2.25)

jeo

() =T=1e"¢ (2.26)

mooaveauseiuuaznszua ihgnmsdis /2 ewdswiluaszansua dae
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Edit Text Ctrl+Alt+7

MNA 0.3 1LFTAI Menu ATP

3. Setting
A o o & . ' 4 .
msisudumstiass Ivih dldausuiudes Seiting Tlsunsunou iivoad s ATP input

Y
file Tagn1g Setting Hulszneudieg 6 31813 AO Simulation, Output, Switch/UM, Format, Record

o A

. ) Y @ dy ' 2 1 o o g Y1
1ag Variables @115 UANOMT 1% 11/511030 ATPDraw Rifutiagnandsaiudiaynlsvosluns

G
£

aneszuy i el
3.1 Simulation settings
1 ] o Q'J % . - d . .
Tagaulnaudinisiiaeslaea liiinden Simulation Type 11U Time domain

L2 9y ) A &
%Q@@Qﬂﬂﬂﬂ]@gﬂ@]ﬁlﬂﬁ/“ﬂ .4 AU

Delta T : Step time (Seconds) N1 1U5unsulalumsmuia
2 A v EY; °
Tmax : NANIrNaiaeIns 14 llsunsuauin
9 (K ] = [l Id
Xopt 21191 “0” A1 Inductance vz UviUINT U mH

(K A 1 [} I
fldam «1” W3eA101Y) A1 Inductance 3231 IT/U Ohm

9 L 1 . = ] I~
Copt o laan «o0” Capacitance DERTE AT ISIAY uF
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9 [N} A A ] . =1 [ I
fldar <17 HI9A10US A1 Capacitance iniuiu wMho

Freq ANVDUITEVY (Hz)
Simulation ,
dema T JIES Simulstion typa
Imax 0.1 " Time domain
opt. |0 ¢ Fraquency scan
Copt [0 ¢ Harmonic (HFS)
Frea: |20 W Power Fregquency
Freguency Scon Output
min= IL].'S ¥ Mognitude
s | & Angle
max= P00 ™ Real/lmag
o P
MNFD=- |5

MNWN N4 Simulation Tap

3.2 Variables
< { o ( 4 0
Variables lusiemsngldnuamnsommuadls (Parameter) 10914 o1 114
v i 9
Youdoyaldnuldsunsu Tasnsassoaindlsamsoasld launu ¢ @dnusvindied
{ @ I v o
Exa_l.abp aun i 0.5 Usznovaielalen 4 @alszneuiiligges Snubber A1 RC gniviug
Y @ o w & Y I3 A o [ g a
awa1ls RES uaz CAP awday e ldaumuayoaantlsTuasansniv 98 Message

box U5ng i lFamgudunsisemaaanlsuny Global awnini n.6
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Component: Rlc.sup

Undeclared variable "RES".
Do youwant to add it to your list of ATP variahles?

v v
MNA 1.5 NM5AeAAILYUS RES taz CAP 1u Dialog box

ATP Settings B

Simulation | Output | Switch/UM | Format| Record  Variables |
~ JFARAMETER settings

NAME  |VALUE |~
CAP 1

RES 33

LOAD 20.

Numbermsimuluﬁnns:h L | L/ | Delete |

QKl uaipl

MW 0.6 Mslaaausli Tap Variables
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3.4 Run ATP

SlumdasuTasunsy ATP aunsanaly F2 3y Short cut dm5uda Run ATPIE Tag
Tusunsuazadna ATP input file Catp) ooty llguea1995 (atp) 1tz Save 11 ATP folder
A lisufudoaldm1da Make Names %30 Make File AoumssuTdsunsy snidulunsdia
A ufimsudluTld ATP file uuy Manual enIndl AlFnuannsansRaeURANI Y

) 1 Y
Tlsunsu'lddne LIS file Havzuaaaioanudon Error #1399 navulumssulilsunsy

3.5 Edit Commands
< o & A < o [ [
Edit Commands (Jusdsiilfiaen’lia (exe 50 *bat) dmSumssuTdsunsy ATP
4 o {1 =
winglFaudeuaen lwamssuTdsunsuawnsonailu New uag Browse w1 lvldafndoanis

3’/ A a A Y 1 4 1
MINUUADNBIAVDL Parameter NABIM a3 Ivla wagnau Update
I o @ Y [
3.6 Run PlotXY Humaauaainanionsivainnissullsunsy ATP
M31%3a1% Circuit objects 111151053 ATPDraw

{HBAANVITUY Main circuit window 9213 1n§) Component selection menu a4 Eﬁ%}ﬁ’f 130

A Y s 9 Y o ~
La@ﬂﬂl%’é}ﬂﬂ’imﬂﬁ’t‘)\‘]ﬂﬁqﬂ ANNINN N.7

Erobes & 3-phase »
Branch Linear b
Branch Nonlinear 4
Linas/Cables »
Switches »
Sources »
Machines b
Transformers b
MODELS »
TACS »
User Specified »
Erequency comp. »
Standard Component...

4 4 a { J
NN 0.7 LEAS Component selection menu WenanyNnund
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t4

A A Ay Y A Y
Wwotaon  Component NABINITHAN i]%ﬂ?ﬂﬂ@] Icon ﬂlﬁ]\iqﬂﬂimﬂmﬂﬂ Njhlﬁlfﬁ"lll'liﬂ
]

Y o A

. L )

inaoudo lldsdumiaindeenslalaon1s Drag and drop W3eginsalliiihnuaeesnaseld
a y 4 A 4 1 ) @

udrlasmsnanaauionyu e Double click Aginssivzdsinguihandmiumsdoudoya

[ Jd o §
I¥nugnsal aanni n.8

Ce .S
Cemponent RLC.SUP E Mo iaaeen
Atrbufes |
/|
Data values DATA AALLE N EEEE PHASE  |MAME
‘“‘“\_.\‘ 10 From |1 CH
L =~ *hw RE JL _|END
C n
Label on
screen
Group
number ~—— = Comment in
_GraupNo:r L | / the ATP file
=P ] Not written to
Braul;tI: Comment |:-nqle~p hesa RLC branch a L~ the ATP file
i Ousput |
reuest i 5 High, low
‘ 1 -Curent - I~ Lnrk Fll_EEﬁSl(ﬂ: ?TP
Local icon of ; B e
the object I~ $Vintage,1
{editable) | Displays the
help text of the
ox e T |

PN N.8 Component dialog box

1NN 0.8 9215107 Attribute Tap  1Fenansailoudoyaniae iesuTsunsuld
A Ay e, Yy 1y ! ~ .
Haza@INNINIADN Output NABINTINYYNTaIAIUY 14 151 Aoamsnsuaminszua lnaru

P A 2 9w o Y S 9
Qﬂﬂimu NETNITDLADN OutPut UBNITNU E?ﬂslffl\iﬁTNTiﬂﬂWﬁuﬂﬂTii%QTuQﬂﬂim“lﬂ

9 [

Az . 1.4 4 2 9/
1193 1U Component M1y Nonlinent i]zﬂﬁﬂ;] Characteristic Tap IWUUY Tﬂﬂm%ﬂu

{ v 7 & ' o
1zdvelloudoyanianye Nonlinent ¥0ag1n3aitiuq 1w ginsal MOV Tu Branch Nonlinear

G

Aldavazdesilounl V-1 Curve AsnIni n.9
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Arbutes Chamctersic 1

Arraster Data

1Al [Ung - add |
00| 0.4

01 1 Delete |
3 =
0 115 Dart
100 .2b3

.T

250 1.308 M_]
500 1,338 o)
1000 1.379 - i]
4| »

File

SIncIucb'I Browse... I" Include charactaristic

sove. | Copy | pese | wew |
ﬂ [0]% I Cancsl Help ]

MNA N9 L!ﬁﬂ\iﬂﬁ‘i’j@uﬂ'1 V-1 Curve 993 MOV

E_ Wiew Nonlinearnhy

13 by e fommm e e 1 I" |logscale

i ! | I~ Add [00)
L] ] ] L]
i 1 4 I Copywmt
0a - k ] 5! I
oo 12500 25000 3750.0 50000 Dana I

PN .10 ﬁﬁ}WI'NLLﬁﬂ\‘]ﬂ‘i'W\I Nonlinear

dy A g ' A I . Y o d 9 Y
HINITNU maﬂaumﬂmﬁuummmﬂu Nonlinear Gl?iﬂﬂq‘].]ﬂiml!a') Eﬁ“lf\?’luﬁnﬂﬁﬂﬂﬂ
U . A Y o P~ dy S Y 1 Yy 1
ljiJ View LW@LLﬁﬂQﬂﬁ’W\lhlﬂ ANNINN N.10 UDNVINU Component aumslynuves hlﬂl!ﬂ

Lines/Cable component luaiuves LCC &9 pﬁ%’qmmmmi’ﬂau%ga Line constant, Cable
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constants  L@ZA1 Parameter @199 A1 uSavsdeasmes e uszuy i 1S Jldau
4
annsoaisenldau Lec 1a il
. P~ A . A A
1. Click U371 Mouse 1890 Line/Cable taon LCC %ﬂ‘ﬂﬂ;] NNN N.11
{ 4 o 1 a J . !
2. Double click 1 Icon LCC tWoMH1UAATWII1NADS 11 Dialog box WA n.12
3. 109NFIAVEIEIAIINILIIINTT1804 14910 Model System 189A type 1AgTHAVD

a0 wazgUuuuves Model 1ilHidonaans19d 1.2

Probes & 3-phase »
Branch Linear
Branch Monlinear »

Lmped >
Sk ’: Distributed »
Sources » Read PCH file...
Machines '

Transformers »
MODELS »
TACS

User Specified »
Frequency comp, »
Standard Component. ..

MNA N.11 MIEN Model LCC
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Line/Cable Data X

System type Standard data

| Overhead Line = w3 3 Rho [ohm‘m] [0
™ Transposed Freg. init [Hz) |0
™ Auto bundiing Length [km] |0
™ Skin effect Unite

™ Segmented ground * Metic
" Engish

[ Beal transf. matrix

Maodel

Type

(*+ Bergeton
£ A

" JMarti
" Semlven

" MNoda

Comment: | Order; |0 Label: | I Hide

Ok | Cancel | mpot | Expot | RunaTP | View | Weify | Editicon | Hep |

Y Y 1 v v
ﬂ]Wﬁ N.12 Wumwﬂﬁﬂaumayﬁ Model LCC

3197 1.2 ¥V 1Az UIved Model

System type: Model / Type
Overhead Line : LINE CONSTANTS Bergeron : Constant parameter KCLee or Clark
Single Core Cables: PI : Nominal PI-equivalent (short lines)
CABLE PARAMETER or JMarti : Frequency dependent model with
CABLE CONSTANTS constant transformation matrix
Enclosing Pipe : Noda : Frequency dependent model (not
CABLE PARAMETERS or supported in CABLE CONSTANTS)
CABLE CONSTANTS Semlyen : Frequency dependent simple fitted

model(not supported in CABLE

PARAMETERS)
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- Standard data

Rho [ohm*m] IEIII
Freq. init [Hz) Il:iLl
Length [km] |1UU

M n.13 wihamsidensiavesdis azgiiuuves Model

Overhead Line
Single Core Cable
Enclosing Pipe
Rho

Freq

Length

A A A
A9 U UDAY

A a =
A FUnIUALNURAYD

Ao me'lviaulunella

A J Y a (] s 1
Ao manuaumuauluwiieg Jeviuaouas

X

A4 9
D ATNNUDTUAU

Ao AU

HUUdIAe tazmImruamavsumneaariiiean 1uaiuved Model type setting

Usznov11de uu Bergeron lailiaiulag Bimnuaiady uag uuy PI MImuIw

v
111U Pl-equivalent 388 qU

~Model
Type
 Bergeron

& Fl
~ IMarti
" Moda

" Sembven

Data

I Printed output
Output Z
Fz] T [z1
W [Ze] I [Ze}]
W 251 T [Zs]1

V' i [C] printout
Cuiput =
FicH P
[~ [Cel-1 V¥ [Cel
I [CsF1 ¥ [Cs]

Ml n.14 wihaamstloudoya Model PI

Printed output:

CI)I:C]:

LUEAINAYDIAT Shunt capacitance, Series
Impedance/admittance

1BONTEHIN Capacitance / Susceptance
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— Model
— Type ~ Data
e d T — Model fitting data
= Decades Eoints/Dec I aME DEFAULT  [VALUE -
8 10
CE I I Gmode 3e-8 je-8 _I
& JMarti Freq. matrix [Hz] Freg. S5 [Hz] EpsTol(Zc) 03 03
 Noda J5000 Js0 NorMex(Zc) |30 10
~ Semlyen I Use defautfiting leCode(Zc) |0 0 -
~ 9 1 9 ) )
MNN 015 1NN Iileuvaya Model IMarti
Decade: 31U decade 1M1VDIANUDITUAY
Points/Dec: ii'maufgﬂﬁ%zﬁmam transformation matrix 14A15
AU Transient G]E]]lﬂ
Freq.SS: AUD IUAN1IZ0EA7 (Steady state)
Model fitting: Yoyan191un1s Fitting
2. 111U Noda
~Model
~ Type — Data
~ Hargeran acad Pulres/D — Model fitting date
= ot Eaints/Dec  IamE DEFAULT  |VALUE 4
1
#-, g 1o Tsep 00 10 B
" Marti Freq. veloc. [Hz] HMin 4 4
& Noda [500000 Hhax 16 16
" Semlyen [ Use defautfitting e ! ! ¥

Mdi .16 wihanmsiloudoya Model Noda

Decade:

Points/Dec:

Freq.matrix:

U decade 1M1UDIANVUDITUAY

uIuganIzAUY luLAag decade
A
il

ANVDNAIUIA transformation matrix 11AITAILI

Transient 919 ‘lﬂ
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<
Freq. veloc: AITNLIIVDY natural modes of propagation
Model fitting data: doyanlsluns Fitting
3. 4UY Semlyen
~ Model
 Type — Data
B ] e — Model fitting data
- e Eoims/Dec ame DEFAULT  [VALUE ]
B 10
” - I ! eps(l) 0005 0.005 B
 JMarti Freq. matrix[Hz] Freg. SS [Hz] eps1(2) 0.005 0.005
¢ Noda [5000 J5t Fit27(3) 01 0.1
@ Sembven || [ sz defeutiing i I Lot 1= z

M n.17 nihamsiloudeya Model Semlyen

Decade:
Points/Dec:

Freq.matrix:

Freq.SS:

Model fitting data

U decade 1911UDIANUDITUAU

SaugaiiesAnualuinag decade
AMUATNIUI transformation matrix TUMsAILI
Transient #1© 11/

A WA TUANINOYH (Steady state)

foyai 19 1uns Fitting
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Model Data |
Ph.no. [Rin Fout Resis Horiz Yiower |¥mid Separ  |Alpha |NB
# [em] [erm] [ohmfkm DC] |[m] [m] [m] [em] [deq]
1 0.55 1.55 0.0E85 -175 279 13 60 45 4
2 |2 0.55 1.55 0.0585 0 279 13 60 45 4
3 |3 0.55 1.55 0.0585 17.5 279 13 60 45 4
4 |0 0.3 0.8 0.304 -132 41.08 26.15 0 0 0
5 |0 0.3 0.8 0.304 13.2 41.05 26.15 0 0 0
Add row Delete last row Insertmaw copy | + | Move |

Y Y 1 9 v )
M .18 Wihanmsiloudeya Configure myaaluszuuluih

Ph.no.:
Rin:
Rout:

Resis:

Horiz:

Vtower:

Vmid:
Separ:
Alpha:

NN

Saimeluvesaeani
Salmeuenvosaignlni
AANUMIUNIUYEIEIEF NI T DC 10 M
ANVTIUMU AC ‘17] Frequency SS.

52e i I UIUITEAUVDIE 187 21
mmgwmmﬂﬁxm Tower
mmqwmmﬂﬁﬂmq Span
328219398 TugAa 1Y bundle

YUVBIBA1I TugA 1Y bundle
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HUVTI09AZMIMUUAAIUDY Model Overhead Line

System lype
[Gverheadline
[T Tiansposed
v Auto bunding
¥ Skin effect

[ Seamented ground
WV Real transf. matrix

#Ph |6 &

Units
' Metric
" English

4 Y ) ! .
ﬂTINﬁ 1.19 ¥UINNNTNMUUANIUDI Model Overhead Line

#Ph:

Transposed:

Auto bundling:
Skin effect :
Segmented ground:

Real transf. matrix:

Units:

ORTR RIS fs|

A A =} w
AT R TRV R R (b I L)
o I
mvualiidlunuy Bundle
ANUIUNDUDY Skin effect

) a T d‘ = U
J2UUADAAY lURoRD N
Transformation matrix 1¥a2u9391UMIAUIN

1 o R K 1 a

Tuitadearuauannin

M1281UNIAINIBLUY Metric 130 English

HUVTIA09LAZNMTMHUANIVOS Single Core Cable

- System type

ISingIe Core Cable

Number of cables:

—Cahles in
" Air

 Surdace
' Ground

;] Phases: 3

|3 3:

I~ Cable Constants
™ Matriz output

I~ Snaking

™ Add G [S/m]

™ Add C[E/m]

M 1.20 1T11A19NITIHUAAIVY Single Core Cable
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9
Cable in: NI IALLR (emmmuﬂu/“lﬁ’ﬂu)
Number of cable: MUIUFWALLIA
Matrix output: UHANINDUDY impedance/admittance matrix
I A Y9 ' 1
Cable constants:  (1/Un15400n I¥UDNATLHI19A1 Cable Constants

11ee Cable Parameters "mﬂ!ﬁ’é)ﬂ Cable

Constants 92 13f111409A1 Capacitance 11a292M1940INAVDI Ground 91NHEIAIA Cable
Y
data Tap %31 Semlyen model 25UTOURNIZNTA Cable Constant (MUY LazdIM5U Noda

Y
Model 9£5095UIRWIZNT Al Cable Parameters (111U

Snaking: WINADN 3L WI5HIIUNT Transposed &8

Add G: A1n10H1 1WA (Conductance) sEHIded1h
(]lﬂjmﬁﬂﬁﬂuﬂi 2l Checked cable constants)

Add C: A7 1 (Conductance) 521 19eesh

("hjfﬁ”lﬁﬂﬁﬂuﬂi‘a Checked cable constants)

Line/Cable Data gl
Model Data |
Cable rurber: = | Paste Copy |
CORE T okal radius
R3[m] |0
Riry [m] 0
Core
Flout [m] 0 7 00 I Grojing [

> Ground
Rha [ohm®m] 0 Sheath !

I On I Ground " g

i 1

i (i) 1
: Position
eps [inz) 1 WYertical [m]
0
Hotizantal [m]
0
Ok | Concel | Iwpot | Esport | RunATP| View | Ve | Edticon | Help |

mwd n.21 wihamsiloudoya Cable Data
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Model Type settings for SC cables

Bergeron, JMarti, Noda (¢ Semlyen: 113 Setting § M5V SC cable Hanyaiouny

v Y v
nitilumaludie Overhead line uARIFNUAITIZTZIIN  TuAaNYUAUAND  (Frequency
dependent) 0199 Iiwan luauasanmlsin Weennlu  Transformation matrix v laifiieda

H Y v Y v
AMua aaiuTuaannaduiuaNua M@ mSUNI91a0911 Overhead line e liwiaNg

dmTumeniia
—Model
—Type —  Data
" Bergeron
™ Homogenous
& Bl

¥ Cross bonded
¢ JMarti V Short circuit sheath/armour

r 3 2] Num sactions

" Semlyen 100 RSG [ohm]

M .22 vidhaamsiloudeya PI Model

v
fM5uMs luaaria P1 Model U Tﬂﬂlaﬂﬂ Cable Constants Lléjﬂ PI Model 9259931

Parameter INUIANAININT 1.2
Cable Data page Setting for SC cables

Tap Data setting 111 Tap g 190mdetloudona Geometrical uazfoyaiaqvesae
iwndia Taed 191ua1u130 copy Toyaszniaenia la

Cable Parameters (N3 a1 laiiden Cable Constants) Ground option 22l nagduu
Grounded conductors 9£nA1UI8 114 ATPDraw Tufusnudnivesszul

Cable Constants (N3N Cable Constants) flFamuazdesszynanilafiiuns g

TdFau Tasnsidonit)u Ground
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Data [
Cable number. I3 3: Paste Copy
CORE SHEATH ARMOR Tetalradius
B7 [m] IJ.E?E
Rin [m] 002 0.052 0.062
— Core
Fout [m] 0.08 0.06 0.07 W Or I Cround
e e T ol | =
Edit View V Dn W CGround
mu 1 — = o
Q| ql @4 & | I%l 4_| Sealing{ T |~ Armor
mu (ing) 1 == |F on W Cround
eps (ins) 23 —Pbgmnn
Yertical [m]
G[S/m] 1E-8 [1
Horizantal [m]
| % [ oav:[ 41 Pl

mwi n.23 wrhanmsileudeya SC Cable Data 3 e

Rin:
Rout:
Rho:
Mu:

Mu(ins):

v A

Fei luv09921i1 [m]

v A o o
FANUDNUDNAIUI [m]

o

f"h‘ﬂ’ﬂllﬁ?ﬂﬂ?ﬂﬁ?lW?%ﬂJ@Qﬁj’JHW

[

(2

f1 Relative permeability ¥9I78Q#111

Y o Y o

A1 Relative permeability Yo3aanlavimuiuyg

q

o

AU

Eps(ins):

Total radius:

Sheath/Armor On:

Position:

=1

A Relative permittivity U03agh 19hnuiuiuanh

a

Y
SANTMNMUAURIAI [m]
fnualiif2113l Sheath 130 Armor 1loaiu
v
Ay uelUNIIAAAT Single core cable MBLNVTLAY

& A
NUAU
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Model and Data Page setting for Enclosing Pipe type cable

1 H Y
mM3taesmenianiseneudieaiy Single core (SC) coaxial cables NAaddN8lUND
Y
@111 conducting pipe (Class-B #1714 ATP Rule Book) Tasmeniiasvvzaanalaay viseu
9IMAla d1M5UMsiaen Cable Constants 92 14f11959A1  shunt conductance L@ZA1

capacitance miloununsal Single Core cable

- System type — Standard data —— ~Pipe data
IEncIDsing Pipe ﬂ Phases: 3 Rha [ohm*m] I'-:'U_ ﬁapth [m] Eln [m]
Number ofcables: |3 3 Fr ) [0 Rout [m] Rins [m]
osesn— g | 1T ||
 Ar ™ Malrix output ~Pipe data Rho [ohm*m] - Mu (o)
¢ Suiaca | ¥ Sneking aigm o eses
- Q;uun 4 ¥ Add G [S/m] CEm o || Epstn) Eps (ouf)
W AddCIE/m] I Infinite thickness 23 g
MWl n.24 nihamstloudoya Enclosing Pipe Cable
Depth: ANUANTZHINAFUINA VIR UAIAY
Rin: seneluvone [m]
Rout: SAlUONYDINO [m]
Rins: SANUeNUDIRUIN (FaNTINVITIAILA) [m]
Rho: AMANUMUMUANIZVD pipe conductor
Mu: f1 Relative permeability UYD4 pipe conductor
Eps(in): 1 Relative permittivity ¥99R1IUNME 1Y (551211900
Aueanila)
G/C: f1 Shunt conductance 148 Shunt capacitance FENIN
nenuaeALlia
Infinite thickness: anunnedueiug

Position: Aunisvoane lussuy polar coordinate



1. dehmsaass lsunsy ATPEMTP udavzising Tusunsu EEUG 2007 1¥iaen ATP

v
U

MANUIN N.2

VUABUMIUAAINA 1U51NTY ATP/EMTP 11911398

Draw SUAINN .25

—
EE Microsoft Office Worll [F) Crimson Editor

m IF) Crystal Reports Tooks
EnglishTranslator
#l Microsoft Office Accd) |00) DIGSILENT Saftware

2003

LT‘ Microsaft Office Pow
[53 2007

o
Emicrosoft visual Basi Foxit Reader

All Programs B

Internet Download Manager Windsyn

Lanon Uines v =
EE_‘.:_ Micrasoft OFfice Exo Combined Community Codec Pack # ::::;kc :
= 2
cosper R Scansoft PaperPort 11 3
R Seagate Dashboard 3
@ CyberLink PowerDVD 9 3 g snagt 5 '
v Software Informer 3
@ doPDF 7 v @ Startup 3
007 3 ATP Control Center  » '
FLW Player 13 & ATP Draw b | = ATPDra
3 GTP Plat 4
Free PDF ko Word Converter 3 PC Plak For Windows  »
Freecorder > Floksy 3
Games » WHFSPlot 3
3 3
>

5/ Uninstall EEUG 2007

Launch Manager

PN 025 ﬂTiL"’lBJI"ITﬂiLLﬂi‘JJ ATP/EMTP
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2. weniladeyan ldarwuusiassszun Tvih dwmsuuaawa mziaduuseduuaznszie

AUAINN .26

MNN n.26 maﬂmmuﬁ’mmnuﬂﬂ%’\h N

File Edit Wiew ATP Libray Took Windows Help

El=3,
Open Project |E‘E|
Lok inc | £ ATF Diawing ¥ ©@# @
Iy Recent
Documents

7 ’
@ PAA1FS-LOAD atp

Deskiop PAALFI0.acp
My Documents

My Computer

File name: [DY_NGR v [ open |

My Network — Files of type: | Projce fle [.acp. adp) v [T |

dhlel Y

Aszua i

aasnlddmsunaaeumzdaduusedunas



=, ATPDraw

File Edit %iew ATP Library Tools Windows Help

d=z2-d A 5 A
_

& D:\TY DATAWM. ENGINEERA2554\EECON 34{2011)\ATP Drawing\DY_NGR

SE

T TT TT TT TT TT
Ch3

E ES B B B s :

T T T TT TT TT TT

mwi 027 wuuiassszuy Wih dwmsunedeumzladuuseiunaznszud ifhvuzina

anurangoaluszuulwih

o A A @ Y
3. mmﬁmNamimﬁ@mmumammeﬁ1§1Jﬂauuimuuazﬂizua"lww

E | A A2 & | T unatP B unPlot
———
¥
S

3 \WINDUWShﬁtemBZ\cmd exe

B.856Y02 -227.14674 212.86718% 98.856702
7187 98.856762 227 14674 212.067109 433.918337
147.735837 90.1309894
127 12588 -125 23722 .8616 2677.22696 26400.8886 1868.56715 —816.65%781
Rll.521 -8124.7787 2992.P0211 -1139.9373 —19934.099
2528 _.84235 —176.79032 —338_8216%9 2584.73888 2997.99121
479

117.487206 —14%.31341

L

4479 117.487206 i
25@4.73888 117.98791¢6
13688 .13 16787.1343 -25200.555 —84%1.4287 -5372.4159 19828.13%
1473 5502.8882 -7195.5076 14307.893% -1777.37
—172.9614 241 642251 —197.5716 —182_.68488 -536_88815
(3273 -1846.2366 —98.981677 227.04761 -212.16624
—98.981677 227.84761 —212.16624 -90.981677 227.84761
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(7962 8141.38425 -3270.3985 980.933996 19775.8953
—2525.424% 195 .62551 337.656884 -245%_8%62 -2996.177
(3A78 1582.640082 —117.688 149.214397 311.245771
—117.688 14%.214397 311.245771 —-117.688 14%.2143%7
h?71 —117.688 14%.214397 311.245771 —641.85388
—2459 8962 —118.042088
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MANUIN N.3
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M aasTeyad oA v IAKAn

MANUIN V.1

ANSINUARAITENR A AU IBIHHER (AAC)

Mominal| Actual |No. &dia| Overall |Conductor| Breaking | Ampacity Cable Standard
ross Cross of diameter |resistance| Strength in air weight Length
sectional| sectional wire at 20°C approx.
area area max.
sg.mm sg.mm | No./mm mm ohm/km kfg A kg/km m

16 15.89 7/1.70 5.1 1.802 250 110 44 3000/D
25 25.18 7/2.14 £.42 1.138 440 145 69 3000/D
35 34.91 7/2.52 7.56 0.82 585 180 56 3000/D
50 50..14 7/3.02 9.06 0.571 805 225 137 2500/D
30 49.97 19/1.83 9.15 0.5757 850 225 137 2500/D
70 68.98 19/2.14 10.75 0.4171 1205 270 150 2500/D
85 54.76 19/2.52 12.6 0.3036 1585 340 261 2500/D
120 121.21 19/2.85 14.25 0.2374 1980 350 333 2000/D
150 147.12 37/2.25 15.75 0.196 2570 455 406 2000/D
185 184.54 37/2.52 17.64 0.1563 3085 550 509 2000/D
240 242.54 61/2.25 20.25 0.1192 4015 625 670 1500/D
300 304.24 61/2.52 22.68 0.095 4820 710 840 1500/D
400 386.14 61/2.85 25.65 0.0743 6025 835 1075 1000/D
500 506.04 61/3.25 29.25 0.0571 7695 990 1398 1000/D
625 £26.2 61/2.96 32.56 0.0463 5694 1140 1735 500/D
800 802.08 61/3.35 36.85 0.0361 12055 1340 2232 500/D
1000 §95.71 51/3.74 41.14 0.029 14845 1540 2756 500/D

SOl



AITNUAAITDYAR AU UBIHHEAR (ACSR)

Mominal No. & dia Actual Overall Conductor | Breaking | Ampacity | Cable |Standar
Cross of wire Cross diameter | resistance Strength in air weight | Length

sectional sectional at 20°C approx.
area No./mm area max.

5g.mm

5. mm Al St Al St ACSR mm ohm/km kfg A kg/km m
16/2.5 6/1.80 1/1.80 15.3 2.55 17.85 5.4 1.88 552 g0 B2 4000/D
25/4 6/2.25 1/2.25 23.8 4 27.8 6.8 1.203 916 125 97 4000/D
35/6 6/2.70 1/2.70 34.3 5.7 40 8.1 0.8353 1265 145 139 3000/D
50/8 6/3.20 1/3.20 48.3 8 56.3 9.6 0.5947 1716 170 195 3000/D
50/30 12/2.33 7/2.33 51.2 29.8 81 11.7 0.5644 4380 170 375 3000/D
70/12 26/1.85 7/1.44 69.9 11.4 81.3 11.7 0.4131 2676 290 282 3000/D
95/15 26/2.15 7/1.67 G4.4 15.3 108.7 13.6 0.3058 3565 350 381 3000/D
95/55 12/3.20 7/3.20 96.5 56.3 152.8 16 0.2993 7965 350 708 3000/D
120/20 | 26/2.44 7/1.90 121.6 19.8 141.4 15.5 0.2375 4555 410 491 2000/D
120/70 | 12/3.60 7/3.60 122 71.3 193.3 18 0.2365 10034 410 296 2000/D
125/30 | 30/2.33 7/2.33 127.59 25.8 157.7 16.1 0.2255 5759 425 587 2000/D
150/25 | 26/2.70 7/2.70 148.9 24.2 173.1 17.1 0.1939 5513 470 601 2000/D
170/40 | 30/2.70 77270 171.8 40.1 211.9 18.9 0.1683 7675 520 785 2000/D
185/30 | 26/3.00 7/2.33 183.8 29.8 213.6 19 0.1571 6618 = 741 2000/D
210/35 | 26/3.20 7/2.49 209.1 34.1 243.2 20.3 0.1381 7489 530 Add 1500/D
210/50 | 30/3.00 7/3.00 212.1 48.5 261.6 21 0.1363 9390 610 574 1500/D
230/30 | 24/3.50 7/2.33 230.5 20.8 260.7 21 0.125 7313 630 a71 1500/D
240/40 | 26/3.45 7/2.68 243 39.5 282.5 219 0.1188 8640 B45 981 1500/D
265/35 | 24/3.74 7/2.49 263.7 34.1 297.8 22.4 0.1095 8307 620 995 1500/D
300/50 | 26/3.86 7/3.00 304.3 458.5 353.8 24.5 0.0949 10702 740 1228 1000/D
305/40 | 54/2.68 7/2.68 304.6 39.5 344.1 24.1 0.0945 5o42 740 1152 1000/D
380/50 | 54/3.00 7/3.00 382 49.5 431.5 27 0.0758 12312 840 1443 1000/D
435/55 | 54/3.20 7/3.20 434.3 56.3 450.6 28.8 0.0666 13673 c00 1642 1000/D
450/65 | 54/3.40 7/3.40 450.3 63.6 553.9 30.6 0.059 15343 %60 1853 1000/D
550/70 | 54/3.60 7/3.60 550 71.3 621.3 32.4 0.0526 17096 1020 2078 500/D
680/85 | 54/4.00 19/2.40 678.8 86 764.8 36 0.0426 21040 1150 2552 500/D

http: /fwww.bangkokcable.com/bec2 _files/aacen.html
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AT HNUAAITBYRRIEA2UIIDIHHER (SAC)

Insulation| Jacket Overall | Maximum | Minimum Cable Capacitance| Aluminium| Standard
thickness | thickness| diameter | Conductor| insulation weight rod Length
Conductor resistance |resistance| approx. weight
at 20°C | at 15.6°C
nominal | nominal | approx. approx. approx.
Mominal | Number mm mm mm ohm/km | Mohm-km kg/km pF/km kg/km m
ross- of
sectional| wire
area Min.
{sg.mm)
SAC 25 KV
35 ] 3.175 3.175 22.4 0.B&8 2564 358 0.143 54 500
50 3] 3.175 3.175 23.6 0.641 2352 458 0.156 128 500
70 12 3.175 3.175 25.3 0.443 2107 548 0.174 185 500
95 15 3.175 3.175 27 0.32 1502 658 0.193 256 500
120 15 3.175 3.175 28.5 0.253 1760 759 0.205 324 500
150 15 3.175 3.175 29.9 0.206 1642 866 0.224 398 500
185 30 3.175 3.175 3l.6 0.164 1531 1003 0.242 500 500
240 30 3.175 3.175 34 0.125 1372 1211 0.268 655 500
SAC 35 KV
50 ] 4,445 3.175 26.4 0.641 2647 549 0.13% 128 500
70 12 4.445 3.175 28 0.443 2382 645 0.154 185 500
85 15 4,445 3.175 25.8 0.32 2160 762 0.17 256 500
120 15 4.445 3.175 31.2 0.253 2005 B68 0.183 324 500
150 15 4,445 3.175 32.6 0.206 1876 SB0 0.1%6 358 500
185 30 4.445 3.175 34.4 0.164 1734 1123 0.212 500 500
240 30 4,445 3.175 36.8 0.125 1578 1341 0.233 655 500

http://www.bangkokcable.com/bec2 _files/aacen.html
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AT UARITBUAR Y MUIIBIEHER (PIC)

Insulation| Overall |Maximum| Minimum Cable |Capacitance| Aluminium | Standard
thickness | diameter |Conductor| insulation | weight rod Length
Conductor (+Cond. resistance|resistance| approx. weight
screen) at 20°C | at 15.6°C
Min. approx. approx. approx.
Mominal | Number mm mm ohm/{km | Mohm-km| kg/km pF/km kg/km m
aross- of
sectional| wire
area Min.
(sg.mm)
PIC 25 KV
35 & 2.22 12.8 0.868 1038 173 0.354 54 1000
50 3] 2.35 14.3 0.641 950 225 0.371 128 1000
70 12 2.45 16.2 0.443 501 258 0.408 185 1000
95 15 2.55 18.2 0.32 832 392 0.442 256 1000
120 15 2.6 15.8 0.253 776 479 0.474 324 1000
150 15 2.65 21.3 0.206 728 571 0.505 358 1000
185 30 2.7 23.3 0.164 676 691 0.544 500 1000
240 30 2.8 25.9 0.125 630 880 0.584 655 1000
PIC 35 KV
50 & 3.4 17 0.641 1429 276 0.257 128 1000
70 12 3.55 19 0.443 1309 358 0.281 185 1000
G5 15 3.7 21.2 0.32 1213 463 0.303 256 1000
120 15 3.8 22.9 0.253 1139 559 0.323 324 1000
150 15 3.85 24.4 0.206 1069 658 0.344 358 1000
185 30 3.9 26.3 0.164 950 785 0.371 500 1000
240 30 3.595 28.8 0.125 501 580 0.408 B55 1000

http:/fwww.bangkokcable.com/bec2 _files/aacen.html
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MANUIN V.2

AMTNLAAIAIMNTINADTUDIAY TTUVT UL IG 22 177

AT HLARIATH T1HAB SR IANETZ LS ML NEUS IR (22 1AT.) WERTEULANEA(115 LAT ) 98
Parameter Structurs Name @ 311M00000000
SAG R X1 RO X0 B1 BOQ
MNa| CircultName | CondType | Code Cond
' fm Ohm fkm | Ohm ke | Ohm fkm | Ohm f km uS/ km u8 [ km
1 131131M0200 |120A 3C2120A_0 | 095 0.266851 0.423335 | 0.411528 | 1.653814 3.374000 1.319000
2 |37131M0200 |185A 3C2185A_0 | 056 | 0.176348 | 0.409092 | 0.321088 | 1.839504 3.521000 1.347000
3 | 31131M0200 |240A 3C2240A_0 | 080 0.135138 | 0.400071 0.279908 | 1.830451 3.624000 1.364000
4 131131M0200 |185AA 3C2185AA 0 | 035 | 0212022 | 0.409092 | 0.356654 | 1.839620 3.515000 1.338000
5 |371131M0200 |185/30ACSR |3C2185ACR0 | 0.12 0.422422 | 0.321915 | 1.652936 1.345000
6 |37131M0200 |7 20PIC25 3C2120PICO | 088 | 0.210855 | 0414408 | 0.355401 1.644811 1.357000
7 131131M0200 |185PIC25 3C21B5PICO | 082 | 0.210855 | 0.414406 | 0.355401 1.644811 3.6836000 1.364000 rnn
L]
8 |31131M0200 |1205AC25 |3C2120SAC0 | 084 | 0.210655 | 0414408 | 0.355472 | 1.844735 3.732000 1.384000 -
9 |31131M0200 |1855AC25 |3C2185S8ACO | 098 | 0.210655 | 0414406 | 0.355472 | 1.644735 3.768000 1.389000

¥ =¥ Coordinate

KA, YA ¥E YB XC YC XG YE | Sep Cand

i

Ma.| CircuithName

M m mrn i ilal] i Silall mrn cm lden
“ o 5 ce g < INE “NANE o4 « NS - D F « Aeemmrrb i K Q949
31131M0200 50 0205 400 0205 -1150 0205 0 0 0 0 Feference : Assembly No. 824

601
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AT HLAAIATNN TR AD FTRIAE T UL IMUINUTIRA (22 1AT.) vidaszuLATEda(115 A7) 97

Parameter Structure Mame : 311C00000000
SAG R1 e RO X0 B BO

Na.| CircultName | CondType | Code Cond

m Chm [k | Ohm/km | Obm Sk | Ohm / ke uS/ km usS / km
1 139141M0200 |1 20A 3E2120A_0 | 085 | 0266855 | 0423335 | 0.448670 | 1.638360 3.374000 1.560000
2 1377410200 |1 85A 3E2185A_0 | 056 | 017835 0.409092 | 0.357149 624350 3.522000 1.576000 o
31377410200 |240A 3E2240A_0 | 060 | 0.135140 | 0400071 | 0.315477 | 1.615434 3.624000 1.590000
4 131141M0200 |1 85AA 3E2185AA_0 | 0.35 | 0.212027 | 0.408092 | 0.394633 | 1.623934 3.516000 1.601000

~
c
5 131141M0200 |185/30ACSR |3E2185ACRD | 012 | 0477274 | 0422422 | 0.359650 | 1.637317 3.577000 1.610000
6 |31141M0200 |120FIC25 3E2120PICO 068 | 0210658 | 0414406 | 0.391355 §29687 3.592000 1.588000
7 131141M0200 |185FIC25 3E2185PICO 062 | 0.210658 | 0414406 | 0391355 | 1.629687 3.637000 1.597000
B |31141M0200 |1208AC25 |3E2120SACO | 0.84 | 0.210857 | 0414406 | 0.390304 | 1.6829925 3.733000 1.601000 Leed
9 |131141M0200|1855AC25 |3E2185SACO | 0.98 | 0.210857 | 0.414406 | 0.390304 | 1.829925 3.769000 1.808000
X =Y Coordinate
XA, YA XB B XC ¥C XG ¥YG | Sep |Ang|Cond
Ma.| ClrcuitMame fa---
Mm mm mm mem T mm T M em | dea
1 131141M0200 44 Emn e ats AN R alal BN ot als an “qmEn n n “ e £ © fee 't_l -J --n4n
31141M0200 50 0200 400 0200 -1150 0200 -90 gs0]| O 0 ~eference : Assembly No. 5242
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ANSIUAAIAMN ST A STR R LT UL IMUNEUS IR (22 1AT.) WTBsTULATaE(115 LAT.)

Y ———
312R00000000

Parameter Structure Name

SAG R b4 RO X0 B1 BO
Ma| CircultName | CondType | Code Cond
] Ohm (k| Ohmdkm | Obm Sk | Ohm S kem uS/ km uS / km
1| 31142A0200 |1 20A FF2120A_0 085 | 0.266870 | 0401215 | 0.446361 1.683247 3.593000 1.431000
2 | 31142A0200 |185A 3F2185A_0 0568 | 0.176363 | 0.3868972 | 0.365147 | 1.6680154 3.759000 1.450000
3] 37114240200 |240A IF2240A_0 060 | 0.135151 | 0.377952 | 0.313606 | 1.660203 3.875000 1.464000
41 3174240200 |1 BEAA 3F2185AA_0 | 0.35| 0.212045 | 0.388971 | 0.382085 | 1.6688880 3.755000 1.461000
51 31142A0200 |185/30ACSR |3F2185ACR0 | 012 | 0177282 | 0400301 | 0357159 | 1.882253 3.823000 1.470000
6 | 31142A0200 |120PIC25 3F2120PICO 068 | 0.210669 | 0.392286 | 0.389240 | 1.6V4513 3.837000 1.460000
7| 3114240200 |185PFIC25 3FZ2185FICO 062 | 0.210669 | 0.392286 | 0.389240 | 1.674513 3.888000 1.467000
B ] 3114240200 |1208AC25 |3F2120SAC0O | 0.84 | 0270866 | 0382287 | 0388617 | 1.674843 3.997000 1477000 [oo
9] 3114240200 |1858AC25  |3F2185SAC0 | 098 | 0210866 | 0.392287 | 0.388617 | 1.674843 4.038000 1.483000
X =Y Coordinate
KA XB YB XC YC XG ¥YGE | Sep|Ang|Cond
MNa) CircuitName
g o o g [ [, [ [, em |deao
< Va4« a0amann ANER 4 ARRE P TaTa] & AAnE = s AARE an s qamEn " n - - - Mssembly N 8244
ST T42A/U200 220l wdUa auUl U2Ua FUl u2lba -dla wol u u =ElErence : Assembly 0. o
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AT LAAYATHN TIALAD TURIEINTZULSMENELTIRA (22 1AT.) WFasEULATHA(115 1AT ) 99
Parameter Structure Name : 414R00000000

SAG R1 A7 RO X0 B1 BO

Na.] CircultName | CondType | Code Cand

m Ohm /km | Ohm/km | Ohm/km | Ohm / km uS/ km uS/ km
7| 471714440200 |505AC25 4C20505AC0 | 0.62 | 0.821935 | 0.339519 | 1.019329 | 1.897538 5122000 1.395000
2 | 41144A0200 |958AC25 4C20055AC0 | 0.76 | 0.410480 | 0.319530 | 0.8067A6 | 1.877A20 5.496000 1.402000
3| 41144A0200 |1208AC25 |[4C21205ACO | 0.84 | 0.324831 | 0.311785 | 0.518634 | 1.870657 5627000 1.372000
4 | 4114440200 |18558AC25 |4C21858AC0 | 0.98 | 0.2108680 | 0.298588 | 0.402942 | 1.857875 5.950000 1.383000
cC ha
5 | 41144A0200 |2408AC25  |[4C22408AC0 | 1.12 | 0180778 | 0.2894B8 | 0.352236 | 1.84B982 6.174000 1.3682000 E
g | 4774440200 |50PIC2E 4C2050PICO | 0.97 | 0.821935 | 0.339519 | 1.019329 | 1.897538 5251000 1.405000
7 | 41144A0200 |95PIC25 4C2095PICO | 0.74 | 0410480 | 0.319530 | 0.8067A6 | 1.877A20 5.805000 1.409000 ran
L]
8| 41144A0200 |120PIC25  |[4C2120PICO | 0.68 | 0.3246831 | 0.311785 | 0.518634 | 1.870657 5.772000 1.380000 T
9 | 41144A0200 |185PIC25  |[4C2185PICO | 0.62 | 0.210860 | 0.298588 | 0.402842 | 1.857A75 6.040000 1.368000

X -¥ Coordinate

XxB YB XC YC G YG | Sep |Ang| Cond

Mo.| CircuitName

TP T P T T T P ~m ldea
1 47714440200 1260 9490 1150 92499 1040 9490 1150 | 9725 0 0 1 FReference . Assembly No. 8253
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'SEGA-03

Satninstie Dnargy and Camen Architechew

http://www.sega-03.com; Email: segathailand2011@gmail.com
3 March 2012
Dear Seksit Kheamtong and Krischonme Bhumkittipich

On behalf of the organizing committee of the 3" International Confere
Sustainable Energy and Green Architecture (SEGA-03), we are happy to info
that your paper code “RE-26" title “Design of an Algorithm for Faults Location
kV Distribution System” has been accepted for SEGA-03 conference and we
like to invite you to present your paper at SEGA-03 conference which is
Chaophya Park Hotel, Bangkok, Thailand during March 14-16, 2012.

In order to present your paper at the SEGA-03 conference, you have to regi:
the SEGA-03 conference. For more detail, please see from our SEGA-03 wel
http://www.sega-03.com or you can email to segathailand2011@gmail.com.

We look forward to seeing you at SEGA-03 conference in Bangkok.

Best regards,

Pard Teekasap
SEGA-03 Conference Coordinator
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SEGA 03

March 14-16, 012
Chagrrags Fark Howd - Banghok, Teadand

CONFERENCE PROGRAM
Day 1; 14th March 2012
5. 00-59.00 Registration
9.00-59.20 COpening Ceremaony
9,20-9.50 Weloome Address by the Chairperson, Organizer
9,50-10.10 Coffee Break
10.10-10.40 Keynote Lecture 1: Stefanos Fotiow, Regional Coordinator at UNEP
10.40-11.20 eI CELIOTS £ eI Te WA uTs LIETEY; -1:“'=" T '-"‘n:-:-l: 1-"'="=“ TSSOy T TaT O T ES SagTTaT,
11.20-12.00 Eeynote Lecture 3
13.00-13.00 Lunch
Session 1

TKI-0F "Steam Sterilization
Management to Elactric Energy
Saving. Case Study Center Supply
Nonthavej Hospital” by
Tangvonguthai et al,

BT-02 "Breathing Fagades as & New (TW-14 "Equivalent circuit for 10 - ]
. e RE-049 "Plastics Waste Management
Concept to Regulate Internal elactrechemical madel of lithium e ) B
13.00-13.20 p: . and Canvert to Qil in Thailand” by
Temperature in Buildings Lecated  [ion battery” by lanchaichanakun et
Meansaran e al.
in Hat Climates" by Elghawalby al.
BT-07 "Transient Matural Th-04 "Thermal Efficiency of a .
c ction in Rect lar Cavity: |New 5t Runni ith Ethanat RE-11 "Performance of Various
ommection in Rectangular Cavity: e Stove Running wi ano
13.2013.40 "6 s Adsarbent/Absorbent for Biogas
The Roads to Chaos” by Aklouche  |Low Concentration without p e
- ) : Purification” by Monklum et al,
Benouaguef et al Pressuring™ by Andrianantenaina
BT-08 "Double Diffusive Mixed
) : TM-06& "Mumerical study of the RE-17 "Invastigation on Quantity
Corvaction Heat and Maoisture ] )
. . thermal destruction of pollutant and Property of Jatropha Qil from
13.40-14.00 |Transfer Inside a Ventilated and ) ) . )
) components of wastes smoke” by [Various Extraction Method" by
Planted Roof Square Enclosure by | e
NWuitcha et al, Asasutjarit ot al,
Samah et al,
TW-01 “Urban spaces and thermal
BT-24 “analysis of reduced cooling _ .
enviranments: Influence of urban  |RE-18 “Wind Resource Assessment
laad by enfarcing wentilation of
trees on the cooling effect of air Using CFD Kodel for Simple Terrain
14.00-14.20 |multistery-type doukle skin fagade
temnperature. Case of citles af Ale  [In Southern Thalland” by
with solar chimney channel” by
Sung et al en Provence and Marseille Chiwamongkolkam et al.
e [France]” by Rodriguez
14, 20-14.40 Caffes Break
Session 2

PE-02 ™A Transition Model toward

Self Sufficient Clean Energy in
Thailand Based on &n Institution
Economic Energy thaught
Denmark™s Model™ by Assanee of

BT-01 "Approach to classification
and evaluation of naturally cooled
buildings and anahysis of what
impact passive cooling systems
hawve an architactural design” by
Cadani
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15.00-15.20

Th1-12 "The design of an Electronic
Load and Measuring Technique for
PEMFC Impedance Examinations®
by Kaewmaneas ¢t al

PE-04 "Toowards Sustainable
Renewable Energy Systems for
|sland in Thailand"” by Waewsak et
al,

BT-049 "Matural cooling systems in
sustainable traditional architecture
aflran” by Aminian

15.20-15.40

Th-15 "Benefit Assessment After
Clean Development Mechanism
Implementation in Gueen Tomato
Processing” by Klangkongsup et al.

PE-11 *The Impact of Urbam Form
on Residentlal Energy Use in Aslan
Cities: & Caze Study of Bandung,
Indonesia”® by Arfiwidodo et al.

BT-15 "Initial Fleld Imsestigation of
the Use of Phase Change Materlals
[PCMs) to Reduce Heat Gain for
Buildings in Thailand” by Wangpigul
et al.

15.40-16.00

TI-23 “Increasing the heating
value of tar by using catalyric” by
Chantrawongphalsal et al.

PE-09 “The priorities of Thailand
Strategic Energy by use Analysis
Hierarchy Process (AHP}® by
Shoram et al.

BT-31 "Prospective Framework for
Explaitation of Agricultural Waste
as Material for Energy Conservatlon
Bullding" by Charoerval

16.00-17.00

Posters Prasentation

1E.00-22.00 : Welcorne Dinner

Day 2: 15th March 2012

5. 00-5.00 | Registration

Track/Room Ratchada 1 Ratchada 2 Ratchada 3
Chair 1. Waewsak J. Khadari 1. Hirunlabh
Cochair . Boonyayaothin F. Teakasap T. Tondee
. FE-O3 “Establishment of AErnative | Loy o wnacolorization of Cationic
BT-05 “Study of Thermal Camfaort in|Power Developrment Plan (POP) Vellow X-G| 200% by nano-
O.00-9.20 Alr Conditloned Room with Water  |2010 Model by A Significant
structured titanium diodde (TiO.}
Source” by Kesom et al. Incremental Renewable Fuel o .
Mixture” by Assanee et al. films® by Hathaisamit et al.
BT-12 "Experimental Investigation ThA-03 "Effect of Titanium
of Cooling Load Reduction by Roof |PE-0G “The Construction of Energy | I5opropoxide:lsopropancl Ratio and
& 30-5.40 Solar Cells Attic Ventilation of Community Network bated on The |Thermal Treatment of Tid,, Powder
' ’ Hersse Model Under hat humid sufficiency Ecanamy Philosophy"  |an Struetural Changes and
Climate of Bangkak" by by Assames or al, Methylena Blue Degradation® by
Chantawong et al. Pudweat et al.
BT-17 "Air Change Rate and
Th-25 "Th tical Life Cycl
Temperature Distribution of an Air |PE-12 "Factors Attecting Consumer ﬁ.imsmcn:?:El::imln;c‘:li:I
2.40-10.00  |Injector Enhanced Integrated Solar |Attitude Toward the Use of Eco-Car ) e
. s . _— . Impact of Construction Materials
Chimey Facade™ by Kaemthapthim  |Vehicles™ by Sanitthangkul ot al
il by Sopaparnamern et al.
BT-27 "Flow Estimati d
i Era:':"m ;:::h:t':;"n 5 TM-26 "Field-Based Evaluation of
P ] PE-10 "Critical Analysis of Thailand |Environment Impact of Various
10.00-10.20 |Integrated Solar Chimney Fagade ) : . :
) : . Energy Strategy” by Shoram et sl |Energy Saving Houses in Thailand'
using Computational Fluid
- by Sopapermamaorn et al,
Dynamics” by Laongwan et al,
10.20-10.40 Coffes Break
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by Moonsatan et al,

Track/Raom Ratchada 1 Ratchada 2 Ratchada 3
Chair P. Chantawaong 1. Hirunlabh 5. Wisitsak
Cochair P. Teakasap 'W. Puangsombut T. Bunnag
RE-01 "Wind Resource Assessment |ThW-05 "Evaluation of Greenhouse BT-10 "Solar Energy and Energy
using Linearized and CFD Models  [Gas Emission from Small Scale Efficient Integrated Resident for
10.40-11.00 |for Simple Terrain in Southemn Mixed Rice Husk-Ghoerol Tropical Climate of Southern
Thailand" by Chiwamongkolkarn et |Briquettes Gasified Power Plant™ by : |
Thailand” by Waewsak
al. Nutonghaew et al.
BT-11 “Experimental Study of a
RE-02 "Resource Assessment and .
VSPP Wind Farrm Feasibility Along Th-10 “The Feasible Study of Screw|Glass block Double — Fagade with
11.00-11.20 Archirmedes Application in Integrated Photowvoltale Panals with
the Coast of Andaman Sea of
Thalland" by lansuwan et al. House Madel Under Climate of
Thalland" by Chancham et al.
Thailand" by Chantawaong et al.
RE-03 "The Near-Shore Wind Th-20 "4 case study of compressed|BT-13 "A Simple Design and
11 4011 40 Resource Assessment at Huasai, air saving in hydraulic and Development of a Multi-purpose
MNakhaone S5i Thammarat, Southern  |preumatic motor systems® by Glazed Solar Chimney Water
Thailand” by Chancham et al, Darawun &1 al, Collectar” by Krajangsod et al,
RE-04 "ThE Bwelnpme.nt of 3-Km TM-24 "Test Performznce of Pipe- BT-13 "Dou I:ul_e.".l'l.fall Sy\ste_m _Frl:lm
11.40-12.00 Resalution Oftshore Wind Map for Scrmw Pump Model® by Thepwong Bamboo Partitions for Building
Central Southern Thai Gult® by st al. Heat Reduction” by Udemphoch et
Makriun et al. al.
12.00-13.00 Lunch
0000 sesens 000000 |
Track/Room Ratchada 1 Ratchada 2 Ratchada 3
Chair 1. Waewsak 1. Hirunlabh 1, Khedari
Cochair K. Hussaro T. Bunnag P. Teekasap
RE-05 "Thermao-Hygroscopic
13.00-13.20 Properties of Mixed Rice Husk- TH-08 "Intelllgent Street Lighting  |PE-01 *Oynamics of Economic Crisis
Glycerine Briquetbe®™ by Jittabut et [Contral" by Sriphan et al. and the Qil Price” by Teekasap
al.
RE-06 "MNear-Shore Wind Resource
Asteqtment and 200 MW Wind Th-0 “A Develop of Photovoltaic f|PE-D7 *A Nevel Model of Science
13 30-13.40 Farm Feasibility in Huasai District of | Generator hybrid energy system for|and Technology Ressarch Center
Nakhon 5i Tharnmarat Provines, vehicle operating expressway™ by |Employing Result-Base Approach®
Southern Thalland" by Elidrum et |Sriphan et al. by Lekapat et al.
al.
RE-07 “Feasibility of VSPP Onshore PE-08 "Impact Assessment an
Wind Farm at Khao Prabaht, Huasai [TM-21 "The Sacial Indicators for Electronic Toll Collactor System of
13.40-14.00 (in Makhaon 5 Thammarat Province, (Muclear Power Plant; Does Thailand [Expressway in Thailand on Fuel
Seuthern Thailand” by Phetchoo et |Ready for Thesa?® by Pramsir et al, |Consumption and CO, Emission™ by
al. Kheawubon et al,
RE-10 "Industrial Waste heat Thi-22 "Study of Temperature and Eiiinjzﬁt;;fﬂr?;u;:nd Energy
14.00-14.20 [Thermoelectric Power Generator”  |Enthalpy in Thailand Climates® by

Suparos et al,

Sustainable Cluster” by Soponkij ot
al.

14.20-14.40

Coffee Break
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Track/Room Ratchada 1 Ratchada 2 Ratchada 3
Chair 5. Visitsak 1. Khedari P, mimawur‘
Cochair T. Bunnag K. Hussaro ‘W. Puangsombut

Ld.40-15.00

BT-03 "The Reduction of Bullding
Cooling Load from Double Glass
Skylight in Bangkok™ by Bunnag

RE-12 "Potential Study of Blo-0ll
Production fram Agrloulture
Residues by Mean of Induction
Pyrabysis™ by Pluembumrer et al.

TM-1& "Thermal Energy Evaluation
of the Incinerator Wasta" by
Watchrodom et al.

15.00-15.20

BT-04 “A Study of Passive Energy
Behavior of Split Type Alr
Conditioning" by Jumpadit et al.

RE-13 “Potential Study of Biogas
Production from Animals Manure
with Rlce Straw in Thalland" by
Soatou et al.

TH-17 "4 Study of Asphalt
Recycling Process of Microwave Pre
heating" by Minaboon et al.

15.20-15.40

BT-06 "Development of Mew light
Weight Cancrete Block with
Biomass Composite" by lantana et
al.

RE-14 "Anaerobic Co-digestion of
Coww Dung and Biomass Residues
for Rural Household" by Keanol et
al,

Th-18 "Biodrying Process for Small
Community o Produce RDF from
Municipal Solid Waste" by Somsal
et al.

15.40-16.00

BT-14 "Study of the Behavior of
Mew design Rectangular Venturi
scrubber” by Bunnag

RE-13 "Potential and Perspectives
of Biomass from Palm Qil Bl For
Lise as Renewable Energy in
Thailand" by Kongparya et al,

Th-1% "Pretreatment Technique of
Water Hyacinths for Bioethanal
Production -& Review" by
Kuntawong et al.

16.00-17.00 Posters Presentation
18:00 - 20000 International Sclentific Committes Meeating
Day 3: 16th March 2012
B.00-5.00 Registration

BT-16 "Optimization of vented

Session 7

BT-19 "Thermal Performance of

TM-13 "Integrated sclence
curriculum for energy amd

Conditioner"” by Suparos et al,

9.00-9.20 Concrete Block Using Finlne Thal Modern Facade Wall" by
sustainable enviranment™ by
Element Method" by Klinbun et al. [Ananacha et al.
Chavipa et al.
TM-27 "Energy Saving in Electro-
BT-23 "Development of an Energy- Hydraulic System Using a Hybrid af
Efficient Ventilated Window Set | BT-20 "Performance of Tile it kit
8, 20-9,40 : - . Fugry Cantroller and PID
[EWWS]) for Hot and Hurmid Clirmate” [Ventilator” by Kongrit ot al.
Controller” by Sinthipsomboon et
by Koonsawasdikool et al. al
Th-28 "Experimental Investigation
of Enthalpy-Based Ventilation
BT-25 "Performance Analysis of BT-21 "Shading Effects of Thai il .
HR : . . Cantral tar Enhancing Energy
B.40-10.00  |Emergy saving in Split Type Air Meodern Fagade Wall® by Ananacha

et al,

Saving of Air conditioner and
Improving Indoor Air Quality” by

Paryaves et al.
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10.00-10.20

BT-26 "Effect of Dewpoint
Temperature on Energy saving in
Air-Conditioning System™ by
Suparos ot al,

BT-22 "Investigation the Thermal
Performance of Roof Tiles
Ventilated" by Amornleetrakul et
al,

BT-32 "Test Performance of Side
Lighting Through Light-Pipe Model
for Buildings" by Thepwong et al.

10.20-10.40

Coffee Break

10.40-11.00

BT-28 “Applicatian of
Computational Fluid Dynamics
Technlgue for Alr-Conditioning
System Deslgn In Electronics Clean
Resom" by Intanin et al.

Session 8

RE-08 "4 Sureey of Salar PV far
Factary Sector in Thailand, What
were the Barriers to the Success?"
by Kengchon et al.

PE-14 “The Status of Crude Palm Oil
Industry In Thalland" by Ewandee
et al.

11.00-11.20

BT-29 "A Field 5tudy of the Thermal
Camfart in School Buildings in
Thailand” by Puangmales at al,

RE-15 "Optimum Design of a Thai
Sail Roter through Wind Tunnel
Experiments” by Thepwong et al,

PE-15 "The Qwverview of Renewable
Energy Research Policy in Thailand”
by Ewandes et al.

11.20-11.40

BT-30 "Comparizson of Quality and
Performance between Concrete
Reeof and Alternative Material -A
Rawiow™ by Jitmanee et al,

RE-16 "Thai Sail Windrmill :
Technological Aspects” by
Thepwang at al,

PE-21 "The Criticism of Strategy for
Promotion Salar Energy in Thailand
at Commumnity Level™ by Pakdeepol
et al,

11.40-12.00

BT-33 "Development of Dynamic
Woltage Restorer by Lsing the
Topology of Diode-Clampsed Three-
Lewvel Conwerter" by Chankhamrian
et al,

Th-11 "The Reduction of Water
Consumption in the Dyeing Process
of Textile Induwstry” by Hemthanon
et al,

PE-20 "Thailand Climate Data
Analysis towards the Development
of 3 Mew Energy Saving Approach
for Air-conditioners " by Suparos et
al,

12.00-13.00

Lunch

13.00-13.20

BT-34 “Experimental Investigation
of Energy Performance of Split type
Air Conditioning under various
indoor selpoint temperatures and
different air flewrates thraugh
cocling coll” by Suparos et al.

Sesslon 9

Thi-25 “The Design of Fin Heat
Exchanger for Thermoelectric
Power Gereration from Waste
Heat Recovery from the
Marnufacturing® by Puttarut et al.

RE-23 “Analysis Overvaltage
Prablem at Terminal of Induction
Maters" by Yoosanong et al,

13.20-13.40

BT-35 "An Experimental 5tudy of
Energy Parformance of Split Typa
Air-Conditioner at Different
Apparatus Dew Point
Temperatures™ by Suparos et al,

Th-30 "Development of a Modular
metallic Thermoelectric Roof Power
Gonerator” by Labahyusoh et al

RE-25 "Maodeling of Grid-connected
with Permanant Magnet
Synchronous Generator (PMSGE] by
Lising Vectar Contral” by Manmai
et al,
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RE-20 "Orptimal Placement of Large-
Scale PV Fower Generation Systems

TM-31 "Big s5hy cTeq, Thin Films by

PE-16 "Designing of 10 kW Wind
Machine for Low Wind Speed

13.40-14.00 |in Radial Distribution Systems for — |CO, Laser ablation® by Kosalathip et Region Using Computational Fiuid
Loss Reduction” by Pattayanun ot al i . R
al. Dynamics (CFD)" by Roynarin et al,
RE-21 "Electricity by Waste Heat Th-32 "I sltu Classification of RE-22 "Load-Frequency Control of
Recovery from Howsehaold Interconnected Power Systern by

14.00-14.20 . Agglomerated Thermoeslectric B
Equiprments” by Kumpeerapun et i it K et o using Fuzzy Loglc Contraller” by
al. " |Yukhalang et al.

14.20-14.40 Caffee Break

14.40-15.00

PE-18 *Technigue and Economic

Analysis Last Stages of Reservair
Poneer & Hybrid System for
Electricity Generation in Nertherm
Thailand" by Pati et al.

Th-33 "Optimal Design of
Archirmedes Serew for Micra
Hydropower” by lansuwan et al,

RE-23 "Diesign and Analysis of
Interleaved Boost Converter Foar
Renewable Energy Applications” by
Kamitip et al.

BT-36 "Cost-Effectiveness Based on
Assessment of Enargy Saving Roof

Th-34 "Low-humidity Seasoning

RE-26 "Design of an Algorithm for
Faults Location on 22 KV

15.00-15.20 Th lectric 5t Cakinet™ b
? and ‘Wall Construction in Thailand” l:rmur..' e SRS Distribution System” by Kheamtong
. Khoeng-in et al
by Ratanachotinun et al, et al,
BT-37 "An E at af E Th-35 "Analytical of a Moderate-
Cnnsewa:iu:a:L:Erlizrfor t::rm" Tem Eratllla'eﬂﬂf:fe?e:-:e :ti:ir: : AE T SR AT D Converiarky
15.20-15.40 d % |ba Frame Control Technique” by

Construction of Bio Climatic House"
by Thateenaranon et al.

Engine using Organic Substance as
Working Fluids™ by Teniszara et al,

Maoungkhum

15.40-16.00

RE-28 "Simulation of Threa-Level
Power Back-to-Back Clroult for
Renewable Energy Sources" by
Yuktanaomn et al.
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DISTRIBUTION SYSTEM

Seksit Kheamtong and Krischonme Bhumkittipich
Power System and Energy Research Center (PSRC) Department of Electrical
Engineering,
Rajamangala University of Technology Thanyaburi
39 Muh1, Rangsit-Nakhonnayok Rd. Klong Hok, Thanyaburi Pathum Thani 12110
*Corresponding Author: Tel/Fax :+662 549 3571 , +662 549 3422
E-mail: krischonme.b@en.rmutt.ac.th

ABSTRACT

This paper proposes the design of an algorithm to
detect

Identify, and locate faults on the distribution

system.

The algorithm consists of two  sequential
processes.

First, the adaptive algorithm is used to

track/estimate current phasor,voltage phasor,and
impedance of power

System. Second,the impedance rule base is used to
detect and identify the type of fault. The paper
also shows the results from field tests and
illustrates the effectiveness of the proposed fault
location scheme. This work summarizes the issues
involved in implementation for permanent fault,
arcing fault distance estimation on PEA’s power
distribution feeders.The  service  restoration
process will also be significantly speed up.

In addition, it has most important benefits as
follows:

Considerably decrease in the time spent by
maintenance crews to locate the faults.Fast and
accurate estimation of the fault location speeds p
crew work and reduces the total number of crews
on stand by.Reduction of the operational
maintenance costs and supply interruption.The
algorithm search for permanent fault location
,phase to ground fault type, Design and Test
algorithm efficiency by MATLAB program from
voltage- current signal of ATP/EMTP program.
Research result confirmed on The Provincial
Electricity Authority (PEA) power distribution
feeders ,Research result error are maximum 5%,
Therefore search for fault location be correct and
speed up.

INTRODUCTION

This paper is concerned with designing a new
algorithm to detect, identify and location faults on

22 kV distribution feeders. A range of fault
location techniques have been proposed in many
literatures. However,they were mainly developed
for transmission system. The methods can be
divided into two categories,which are based on
travelling waves and based on impedance
calculation seen from the line terminal and
estimate the distance of fault. Nonetheless,very
few methods were

Proposed for distribution networks due to the
following reasons.

Variety of configuration: Typical
distribution feeders are arranged in various
configurations.As a result, there is to no linear
relationship between line impedance and distance
between a fault location and a substation.

Distributed load along the feeder:The
current measured at a substation during fault
occurrence is a sum of load current at each node.
In contrast to transmission systems,fault currents
in the distribution system is fairly low comparing
with load current. Consequently,it is impossible to
accurately determine fault current.

Incorrect fault type
identification:Impedance-based  fault  location
methods require fundamental voltage and current
quantities corresponding to the fault for
calculating for fault locations from the apparent
impedance. According to file tests data, it is found
that most of faults in PEA’s distribution system
are started as a single line to ground fault. Then,it
can develop into other types,e.g.double line to
ground fault. As a result, to improve the accuracy
and ability of automated distribution system
fault locatior the algorithm should be able to track
the change in type of fault types.

Extract phaseor: Accurate tracking of the
instantaneous  phasor in  power-disturbance
waveforms is the most essential function of the
automate  fault location. There are special
condition in a power system, e.g., small frequency



deviation, distortion of voltage and current
waveforms from arcing fault, requirements with
regards to accuracy, which have to be taken into
consideration.

Basically,there are two different
approaches for locating faults in distribution
system. One is based on the algorithms that use
measurements of voltage and current signals from
a fault recorder at a substation. The latter is based
on fault detector installed along a feeder. Both
approaches can combine to determinate the
position of fault in distribution feeders. For
example, the scheme is used to determinate
possible fault locations in the main line, while
fault detectors at lateral branches are applied to
locate possible fault locations between main and
lateral line.

Provincial Electricity Authority (PEA) is
have the procedure to identify fault location of
PEA is still based on customer calls,line visual
inspection and trial and error method. After
receiving customer calls feeder
Maps and protection design manuals will be used
to identify an outage area.Afterward, the crews are
sent out to fix the problems. As can be seen,fault
locating in this manner is time-consuming.

This paper is concerned with the design
of a new algorithm to detect,identify and locate
faults on-inhomogeneous distribution
feeders.The algorithm is based on the previous
work and applied the following techniques:

¢ Read voltage and current waveforms.
e The new fault classification and
impedance

rules based are used to detect and
identify

the type of fault.
e The algorithm applies one-ended
method to

calculate the apparent reactance.
o Find fault location.

The advancement of the algorithm is in
addition, algorithm reduced error caused following
factors:

o Effect of the load current.
o Effect of fault resistance.

FAULT LOCATION ALGORITHM

The flow chart in figure 1 shows the algorithm
that consists of three sequential processes. The
first block is adaptive algorithm used to track
voltage-current phasor of the power system. The
second block shows the impedance rule base used
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to detect of fault. The third block evaluates
possible fault location with one-ended method.

Read voltage , current waveform 1 -

7

Phasor estimation

Calculate impedance (Z)
and fault classification

I

Impedance rule based

_____ —

Select voltage , current
According to the type of fault

v

Calculate appearance reactance

v

Calculate fault location

Figure 1 The fault location algorithm

Reactance evaluation immune to load

current

One-ended method calculates the fault location
from the appearance reactance seen by looking

n S L

\ J

flc -
|

= Substation | I-To ‘ ‘

r 4
S

—
er .L
Load 1 Load 2

If‘ - IL Vs

Fault locator

Figure 2 Effects of the load current to evaluation the

fault current



impedance seen by looking into the line from the
measuring point can be expressed by

VS R
a1 Zapp = Rapp * PXapp
£
)

We multiply (1) by ( If + IL) ,then

Vs = Zapp-lf + Zapp I
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Where Xg , X, is self and mutual reactance of
feeder line per kilometer.
In Table 1, the fault location was

calculated from the imaginary part of the selected
voltage divided by the selected current according
to the fault type such as example a single line to
ground fault in phase a,then selected voltage is V,
and selected current is I, Phase quantities are
easier to understand when one has to calculate
fault location. Assume the power system has been
reduced to a three phase thevenin equivalent

) circuit, seen from the fault location, with the
matrix equation.
We divide (2) by If ,then
Vs I V, ZS Zm Zm Iy
i - Zapp @) Vp =L Zm Zs Zm |1
®3) Ve Zm Zm Zg|lle
Where (4)
If Is the fault current. Where V,, V,,,V, are voltage phasor quantities, I,
I, istheload current during fault. ol
. i Are current phasor quantities , Zs and Z,, are the
Z.op s the appearance impedance. self and mutual impedances per kilometer in phase
R is the appearance resistance. quantities and L is fault location. For the example
ap a single line to ground fault in phase a,one simply
a0p is the appearance reactance. sets I, is 0 and I.is 0.
. The fault location which uncompensated by fault
! pre-fault is the pRecfaul\Ciisresy boundary factor then becomes.
Iduring-fault is the during-fault current. J
- a =
img [IJ = |mg(ZS.L)
Let us assume that g
(%)
I = ore-fault v
L= | Replace the term of img [aj by apparent
f = "during-fault — "pre-fault la
Table 1 reactance
The ratio of the selected voltage to selected  (Xspp) and the term of imag img(ZS.L) by
current imag(X,.L) then
Fault | Voltage | Current Fault Location X
Type | (select) | (select) (km) L="3"%
a-g | V. l. Xg
b-g | Vi Iy Xapp/ Xs )
c-g Vc |c
ab | ViV, R Iso, the phase to phase fault, the phase to phase
ab-g | ViV, -1y ground fault and three phase fault are easy to
ac V,-V, -l % /(X X ) 1d from (7)
ac-g | VaVe 11, appIRas M,
bc V-V, Iy-1¢
bC-g V-V, Iy-1¢
a-b-c Same as phase-to-phase faults.




_ Xapp
~ Xs-Xm

U]

Phasor calculate method

Im we)=Re(Ve')

/

Rotation at w rad/s

Figure 3 relation phasor domain and time domain

Phasor calculate method is used technique
relation phasor domain and time domain show in
Figure 3 real part and image part separate of
voltage and current waveforms technique by
discrete Fourier transform (DFT) with this

equation.
2 NI 2
x'== > x cos—k+—cos2T(x  -x )
c Nk=0 k N N N o
8
o2 N )
X =— Z X sin—k+—sin27T(x_ -x )
s NkZO k N N N o
©)]
r
1l X
9r=tanl[—§j
Xe
(10)

When X(r:,Xg is real part and image part of signal
r position respectively. Xk is input signal in
position k

, N is total of data one period and Qr is phasor

angle of
signal.

DISCUSSION AND TEST RESULTS
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The distribution system used for this study
consists of

a single source, a 20-kilometre main line and
many branch lines, nominal voltage of 22 kV , 50
Hz. The detail of the system parameters are shown
in figure.2 and 4, The fault current and voltage
measured at substation is shown in figure.5-6

Main line
(PIC 185 sq.mm)
Substation
]234567;89]0[]1213]41516]7]31920
} } } } | Il Il } } } } } } } } } } } } |
T T T T T T T T T T T T T T T T T T 1
6 Actual =7.29 km
Branch line 7
(PIC 50 sq.mm) 8
9
1
1

Figure 4 Example of a distribution feeder
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Figure 5 Event 1 fault type single line
to

ground Fault (c-g) .
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Figure 6 Event 2 fault type single
line to
ground Fault (a-g)
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Sakaguchi, T.1982. A New Algorithm of

Table 2 an Accurate Fault Location for EHVKJIHV
Algorithm test results Transmission-line s. IEEE Tran. Power
" pparatus and
Event Fault Actual Caculate Error ystems.Vol.PAS101,No.3,pp.564-573
type fault (km) (%) 7ert,W.1993 Fault location using fault
(km) e
1 c-g 7.29 7.24 0.69 fearurement of digital relays. In proc.12 th
2 a-g 3.03 2.29 0.33
3 b-g 2.00 2.54 4.50 ;onf. Electricity Distribution
4 c-g 10.00 10.43 4.30 J,London,
5 a-g 15.00 15.56 -3.73 J.K., pp.4.20.1-4.
. »A. A and Johns,M.B. April 1989. A Hybrid
System for Faulted Section

From table 2 is show algorithm test results
confirmed on The Provincial Electricity Authority
(PEA) power distribution feeders ,Research
result error are maximum 5%, Therefore search
for fault location be correct and speed up.

CONCLUSION

The work presented a new algorithm to detect,
identify

And locate on 22 kV distribution feeders. The
field test results proved to be encouraging. The
potential of algorithm is promising for practical
use. error are maximum 5%. The service
restoration  process will also be significantly
speed up. In addition, it has most important
benefits as follows. First , considerably decrease
in the time spent by maintenance crews to locate
the fault , Second ,Fast and accurate estimation
of the fault location speeds up crew work . Finally
, receive good feed-back from the crews.
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Abstract

This paper describes the design of an algorithm for
faults location on 22 kV distribution system type radius. The
algorithm Consists of two sequential processes. First , the
measured voltage- current signal to electrical parameter as
reactance. Second, the impedance rule base is used applied to
evaluate the fault location.

This algorithm search for permanent fault location ,
phase to ground fault type, Design and Test algorithm
efficiency by MATLAB
program from voltage- current signal of ATP/EMTP program.

Research result confirmed on The Provincial Electricity

Authority (PEA) power distribution feeders ,Research result

error are maximum 5% .

Keywords: permanent faults , fault location , voltage signal ,

current signal ,phase to ground fault
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