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A Study on the Fault Data Transmission through the Web using the XML Web
Service and the Fault Type Determination of the Fault Data Received from the Web

& F ;- EK-F8BR
(In-Su Kim - Jung-Gi Hong - Hahk-Sung Lee)

Abstract - Recently as the power system has been becoming massive and complicated, most of the faults bring on
severe proliferation effects. Because of the complexity of the power system it is not easy to analyze faults-the
calculation of current flows under fault conditions. Therefore many researches have been performed in this area. As a
result of those efforts, the protective equipments for a power system have been designed to operate properly and
without damage when the highest possible fault current is flowing in the power system. Most of the fault data can be
also acquired from intelligent protection equipments. The fault data saved in them don’t always include the fault type
information. If you don’t have knowledge about the fault analysis, it becomes useless. So this paper presents 3 topics to
increase a reusability of them as followings. First, describes a fault data using the XML(eXtensible Markup Language).
It would be a well-formed and valid document complied with suggested XML DTD(Document Type Definition). In this
paper I suggest a standard DTD to describe the power system fault. If the XML document describes any power system
faults is validated against suggested DTD, it is possible to be used in any applications. Second, sends them through the
web using the XML web service. Last, presents the rapid and accurate algorithm for a fault type determination of the
fault data received from the web. In the ultimate the client to request the server to analyze a fault data is provided the
correct information what kind of fault is occurred.
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Table 1 The XML document type declaration to describe
fault data

<1ELEMENT fault_data (phasors*)>
{1ELEMENT phasors (a_phase?, b_phase?, c_phase?, n_phase?)*>
CTATTLIST phasors site CDATA #REQUIRED
type (voltage | current) #REQUIRED
frequency CDATA #REQUIRED
sampling_frequency CDATA #REQUIRED)>
<IELEMENT a_phase (v#*)>
CTATTLIST a_phase unit CDATA #REQUIRED
a CDATA #REQUIRED
b CDATA #REQUIRED>
<!ELEMENT v (#PCDATA)>
{YATTLIST v t CDATA #REQUIRED>
{!ELEMENT b_phase (v*)>
C!ATTLIST b_phase unit CDATA #REQUIRED
a CDATA #REQUIRED
b CDATA #REQUIRED>
!ELEMENT c_phase (v*)>
C!ATTLIST c_phase unit CDATA #REQUIRED
a CDATA #REQUIRED
b CDATA #REQUIRED)>
!ELEMENT n_phase (v*)>
CYATTLIST n_phase unit CDATA #REQUIRED
a CDATA #REQUIRED
b CDATA #REQUIRED>

XML Web ServiceS 0| 8% 1ZF Hlojeie] ¥ &2 Wez SME DH

cioleie] D& fE mdol

Trans. KIEE. Vol. 55A, No. 1, JAN, 2006

XML W3CA 4ol dlojg w#e FFoZ )
Ay Y719 Markup GO12M A2E HE dao w
AR £ ¥ A7l BAHSelf-description) 71%E& 7HA 2
Povz BB, 7@, AR, &3 59 thekdt #ot
o A-853 g7

XMLZ &9 dlojejs sfojde 7Y st ofd 8
2E 93 Peojy] g 5 Z2aHon} 5 FRE
o F4ojx o4& Bl ofe XML diojEe] g FxE
Aosle XML 719k XML Document Type
Definition(DTD)°l Well-formeddt ™ Valid3}ttyd ojwl =2
aBAME o] & FEsEty] Wi, B dFdAE 47 ba
Zujel 1% dlolel& Z &3] fsld XMLS HEste
M 18 XML #2& %Ase DIDE Adshe wpelth

22 XML Web ServiceZ 3%t 1% Ho|Eo & HE

B3 A Ee gREL A8 AZTM LA E
aFe] A&stn HHEA oIz E FAFHoUE B
olyzt g A A FeMY oM 4 F719 1A o
HE dxe v=zgd ARstA doh olgd doge A
ZA 42 498 3242 ma glenz o] HojHE AL
7)ol B2 A Stk wekq B dAFdMe AAE
ol wAg 1MXF 1 dolg e F/uA AFdAM A
AlEdeld 3l 2 dolHE AES F 214A4 A¢
g FRo @A XML HElZ2 ¥y XML Web Service
o] g3t AEYler AFEYct. Web Service Ao}
FdoldE 7Zre] FAle) W3CHA = FozZ AFH
SOAPE 7IWtez & XML 718 ol&aA =™ v
Fetold =9 s dole] AR EYHemz FFAo}
FARF glolr FHE MR TH8]

tio

lu

/,;/‘/ PDA
DB o GOIEIXML) H

i “_.g Global Client

1 P ROAR

RZ&E XMLE
qod Q8 dog

e n et ey My oS

Jd 1 A Al2HE FHE
Fig. 1 The diagram of full system

2 AFdME 2% §3& Bdsie duFEe 1 e
T27F A WA ¥ AAHE 7HsEt7] wiiel] AuleA
g3stn, AzA o8 BEFvo) uE) ogEA wse
17 delge ZeoldE Zo] FANES g ol
2 dolte B3 ] AZA vt Mg 28 =
2 glemz ¥EHH AzAA AFEgE =y &
ZEo7t Q& AFele AXNEEY EibssAw, 1A
dolHE EF3E XMLE & E3AH|e Fojurz

o7 19

5o

(=4



BRBEWHNE 55A% 158 2006F 18

%m otHEA] ALETE & AS FHE AN 7] o
2o sesiolsh 2xEslY SP4Ye BRY F At
a9 18 oY@ Mz e Rudule 13 dolHE ¥E

39 XMLE Edstn o] XML dlolelE 92 E3 M43
T ZYJAEY o8 FAUE A H 1 AE A
ol AEAA A$de A8 E el 3l

23 ¥ M7o Hgx R ojFEx

a3 B4R DY AR FHMA F7aA 8@
ool e AR HAXNE AN EAse] 2Y HE
9 F38A & 5 Aok 14 A wge] B4R A
AN AR AaA7t FARA FHE R ¢ 4 A
3, 27heol QAAE Aot QAW 2, AdRe 2

< 2

[o

l

3FANE chIAAE 2Pgel ARE FAHA 37}
B E@ o ARAY DlEAE oW nge A
£ Ug o 345 3% F6 Mad 13 49 B

4% 5 o9l Az nEAE JdiErl sy
STL(Standard Template Library)®] Numeric Algorithms2]
adjacent_difference & Al&stdch E=3 A% HFS
A8 AEA S} Haxe uEXNE FA Adsrgot

24 0% 78 @Y 202 E

34 3ze BRY S Fou ALHE YAREYS
ol&stel 2dwE 1T 28ATF nPA JAER AR
A4 ()3 @AY ERDCHIO0)

T 10 =0 oo (1)

I —Z,E, @)

ZO(ZI+Z 2)+Z 122 .........................

—
Loop: 8081 Port Calcuiates lo
Monitoring ‘

Determination of the

Receives a HTTP Fault Type
message from any
client :
Composes a XML
l sentence from fault

XML data acquisition type analyzed

from the HTTP Body

] Sends the analysis
result to client through
the Web using HTTP,
XML Web Service

A voltage/current data
extraction from the
XML data

1 ]
Calcates the RIS

value, the derivative of }-
them

a8 2 20259 sEX
Fig. 2 The flow chart of suggested algorithm

T Ad7ME dRAY vEA 3— Axbstel 1% e @
o}‘}iJ-, dg g AHgage - 3
Hrh 29 2= o dYY ¢uEe ZEE

3. Al E80]M

$E 29 39 AA A% 154kV]
T/L TMM %*3?‘& 1% diolHE A 14X o
9o nA, F 244, 248G, 33 AeE 24 W
=7t A7) Wil 1y 49 22 154[kV] 100(km] 234 &
A @lE EMTPE Rsiych 8 =89 Al4d 45y
FE 36 AEPoz A2 F34E 2160[Hzlolt. Eod
24 M2 AL+ F 29 2

_

Fault

et

...
o
=

15422y
SBBONIA

33 3 14X Ao WS AAE cME

Fig. 3 The power system diagram of the single
line—to-ground fault occurred in real power
system

100 km

@w

154 kv 154 kv
Source 1 Fault Source 2
i

a8 4 Aol & AS
Fig. 4 The simulation modet of the transmission
power system
= 2 249 A S dol
Table 2 The line and source parameters

T»0r

2 ame A
Source 1 &MJ| FA2: 10.261279.5 ohm = 1.8699 + j10.08917
QUM A HANZ: 4.145282.61 ohm = 0.5331 + j4.1105
Source 2 3| FAar2: 11.848278.52 ohm = 2.358 + j11.6109
UUEA HANR: 5.0125483.21 ohm = 0.5926 + j4.977
AAE: 0.2380 + j1.0443 (ohm/km)
A 1] o1 A
= BHE2] 542 02880 + j0.3445 (ohm/km)
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«xml version="1.0" encoding="UTF-8" standalone="yes* 7>
<IDOCTYPE fault_data (View Source for fidf doctype... }>
~ <fault_datas
- <phasors sita="154kv BUS* type="voltage" frequency="60"
sampling,frequency="1920">
+ <a_phase unit="kV" a="0.122" b="249.353">
+ <h_phase unit="kV* a="0.118" b="236.090">
+ <c_phase unit="kv" a="0.114" b="232.995">
+ <n_phase unit="k¥* 3="0.499" b="85.996">
<fphasars>
~ «<phasors site="ANYANG #1 T/L 1a* typo="current®
frequency="68" sampling_frequency="1920">
~ <a_phase unit="A" 3="0.249" b="485,156">
<y 1="0">1158</v>
<y t="520">903</v>
v {="1041" 5621 ¢/v>
<v t="1562">593</N>
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Fig. 7 The fault data description using the XML

Sending a query to the server and receiving the
answer of the analysis:

Host Address: {77150 58 2066 60017
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Fig. 8 The client to send fault data to server using
the XML web service
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OS: Microsoft Windows XP
o CPU: Pentium 4 CPU 1.70 GHz
RAM: 512 MB
NIC: 10 Mbps
0S: Microsoft Windows XP(SP2)
CPU: Pentium(Mobile) 1.80 GHz
22010 E
RAM: DDR 1G8B
NIC: 100 Mbps
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