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ABSTRACT

A Study on Fault Location Estimation Method for High
Impedance Single Line to Ground Fault using DCU

Name : Cheong—hak Leem
Advisor : Pyeong—ik Hwang
Department of Electrical Engineering

Graduate School of Chosun University

The distribution system has a direct relationship with the customers.
Therefore, the stability and reliability of the customer's power supply
mainly depend on the operation of the distribution system. However, since
the distribution system is easily exposed to the surrounding environment,
fault handling is an important task for stable operation. Recently, as
distributed power 1is connected to the distribution system, the system
environment has changed, and ADMS was introduced to respond to this.
The distribution system operator can operate the system efficiently by
using the provided application program. There are outage management and
FDIR(Fault Detection, Isolation, and Recovery) related to fault handling.
Among them, the importance of FDIR increases as the installation of remote
control facilities increases recently. In order to improve the FDIR function,
the accuracy of the fault section estimation technique should be improved.
In this paper, new method to estimate the fault location 1s proposed,
especially for the high—impedance single line to ground fault. First,
conventional methods, such as travelling wave, impedance, fault indicator,
and smart meter based methods, are reviewed. Then, the characteristics of
the high—impedance fault is analyzed. Based on the analysis, new concept
to estimate the fault location by using the wvariation of the line current

before and after the fault is described. Because it is impossible to monitor
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all line current in actual distribution systems, a method to approximate the
variation of the line current by using the voltage data from data concentrate
units (DCUs) is presented. Finally, the estimation method for fault location
using the DCU data is proposed. It is verified that the fault location can be

estimated accurately using the proposed method from various case studies.
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Table 1. ADMS®| && 22713 =9 (Top 10)

Application Rank ADMS Application
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Volt—VAR Optimization
Electronic mapping
On—line Power Flow
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DER management
Intelligent alarming
Optimal Network Reconfiguration
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Q
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oA 71 7 S 1 73 4 AEEZF 7B =2 smart meter

o AESAT[9-17]. MiAATY L L d9d
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Impedance Fault)® T&2 4 v 18]. HEZ AT}, smart meter 7]HF 7]

Collection @ chosun



He

3 A =

bl ohs

A A

"
22

)

°o-&

=
=

](DCU, Data Concentrator Unit)

X

Z}

deoly d%5

o

—_—

0

14 ==

T
T

2

o
7Rl A= 14 A ALzt

o 4% W7} oz

AE Abael 70% o4 A7
4 AR

o)
=

o=
L

=
=

.‘I

5 A=

T3t 2/

XOP

o 3l

el
B
file)

=

XCJ)E

=2

=<

=

=
=

b

°

DCU<2] A

T

-

stel Mz AR Z7b

S

]

o
vl

tel 7iE A=) Ay W]

TAH AN A AL

°]-&

1

ksl
-
=
=

’

3l

AR, A WA SN e dE
o] Mt AE

°

=3
o]
Collection @ chosun



)

17|

e A= Apare) 3=

T
L

27l A

ZAA(FDIR)S] Aol 3l 7|35}

v

& A

F8

+ DCU¥

oM AH-g-H

i

Bttt T3 DCUA A

ofi
op

o]fﬂET o]

shtet.

Al A

0

=
=

A7l A= IEEE 123 Node Test Feeder

)

57l

Collection @ chosun



ﬁo

I

M}

N2 A

&

o] 2]

T A 21-23].

ia

T

I
pul

g A1 e,

d v A2 AFare] 70~80%

Az

AfaLo]

(a) 1 A|=A}aL

(d) 374 A=pAtaL

Collection @ chosun



at7F A9

1 A gafare] o

}o] 0.01~5[ohm]o]H,

(<]

a9y 2—(a)®
ko)

T

L.
- AA A

e o B R

2
—
o]
At
Ky
23}
1& 7]
= =

L,
oo ~n
o NN YN o
i
TR TR TS
w0 @%WHMW
N Mo By
" Mw,o|1aulﬂuum# fors
NN I
T T N I
B )
wRXrERe ¥
-~ N — .~
N
?M w ° drE
O L & B A R
AT SR - S
— ] X
>A1_. i .vA‘_ HE
3 _,ooﬂ_u.D,lLI,LlW_.o
ﬂﬁﬁlﬁ% N e
Eé o - 75
o RS SER~
of g ¥mw ow i
~ © o] =o ol
XO e OW .
i o B o R OR
e
Lo ol Kook
.W,.w O Moo gy o M
]ﬂ iﬁlloﬂﬂﬂ
© L.o\ij -~ N = oT
.o Ewmlqoux]avﬁo
T X & o © X
1_ IS
e SN
0 ﬂl;,lﬁ_Atho H;l o
— B S T w ajo
DN = " oK
o .C.:O‘.:Lm M_W
2T W P T oy
W RN ~ T o X E

Collection @ chosun



W AS oA ool S, Bo 7]77F FAtske] Adme] e AbdetAl

g

2

7} 7bs s AAEst AN 7IE ol &ste] i ke Al Eeletal Ad A
B8t g A9 Axr vy 3 F3(FD), 1% 1+ 2 (FD),
T HA(FR)7MA 3G A= vof Xt

d 3—(a)v= 1 7 48 7les AHety] Ag adolt d& 5o 1L
ol 7 O~® Foll TAsHA =W, Aol AXE ASr(CB,) 7 FAshe
A7 CB,) ol 39 ol o] dAsHA "oy 1 3 4 o] I
g 77 O~G Foll o] HAPS FEo| 7MY =& s FAskE A3
ot} o]gfdt E Al 1 7k FAH 7|HO R travelling wave, impedance,
fault indicator, smart meter 7]HFe] 7| Eo] AF82 4 Q) o & Eof 19
3—(a)s} 2ol o] 7IHES ol &3t 1 F1k& 7 QL% F8E F I
aE 3-(b)= kb 22 Vs Aue] ' 1H

|
oA g kS 3 @om FASATUAE 3 @9 el AA
al =

o
e 2 8

B

M

ole] 1Y TS AT b A MRS ThA] AS3 ARt BAs)
e ol A4 T

b5 7lEelth

FDIR®| e &da A= A SA] 2 3 34 7ol Aot o
s FAE T oF gtk vl A 3 Ao AEETE s Ay 1%
Txro]l WA FAE g Q1go] Bo] 8754, HH7HA] B Alte] AR H

o,

Collection @ chosun



CBy SWy SW S, A
575 [l —— L i I _“",
1 g 1
i - —— - — 1
i 3 1y = ;
A= £ EV 4 i
CB; : SWs SWe H— L sw, - SWy |
i e !
\ L ,
s XHSSPE 7|, caxtet7] [ Open. [ |: Close
(a) % 73 4 7%
CB, A SWa S, SW,
s/s il —
l‘--_--"'
EI
€B, S SWe —2 sy SW
|
s RS2 E 7|, cBAtet7] [ Open, [ |: Close
(b) 2% %t &2 7ls
’- ————— -n-‘
1 i
By Sy SW, Sy hosw |
1 A
s/s ll— by i
gm————- -
' :
1
i CE 2 i 5 H"JS S/ WS _S'W? < H.I‘YB
1 1
W cic oo i 2

s RS2 E 71, cBREt7| [ Open, [ |: Close
(c) AA 77+ 54 7%

Fig. 3 a1 A Z=A~

Collection @ chosun



71E9] 3 3 F4 7IHe a9 49} o] centralized method9}
decentralized method® 7% 4 Ut} Centralized methode A7y 54
oo AlSHE A ®H AR BEE ol&ste] A e FASE VIRoR
travelling wave, impedance 7]HFe] 7]wo] o]o] 3jF3tt}. Decentralized
method+= WA Gl AXE o A ArEERE FH5E ARE o
&sto] Y s FASE WA=

gol olo] et & o= ook e Al nF 7 =4 VHes

rok

Mo,

=
[

>

]
]

ault indicator, smart meter 7]4¥Fo] 7

[e]
AEstAL 1 des Hagt{[24].

Electrical-based Methods

,, l

Centralized Methods Decentralized Methods
| |
L J N L J A A
Travelling W ave- Impedance- Fault Indicator- Smart Meter-
based based based based
Fig. 4 1% 3+ 4 7|He &+

Collection @ chosun



1. Travelling Wave—based Method
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3. Fault Indicator—based Method
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