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Development of Wireless Diagnostic System for Substation Equipments
Using SMS Mode of Mobile Communication Network

Jin-cheol Kim*, Ji-ho Kim, Man-sik Yun, Ho-jun Song and Hyang-besom Lee
Department of Electrical Engineering. Soongsil University

Abstract - This paper suggests wireless
diagnosis and monitoring system using SMS
mode of mobile communication network for
distribution transformer which could prevent
electrical accident in the near future. Data are
acquired by measuring the temperature of
insulator oil in the distribution transformer and
load current. Data acquisition of sensor using
mobile communication network carried out
filtering of sensor’s output to optimize the size
of send data. Merit of this inspection method is
that management, control and monitoring some
transformers can be carried out using only one
server. This inspection method will be the way
of inspection to be worth spotlight in the near
future because it is able to solve easily with
the minimum facility inspection about state of
transformer which is operating, to wide
coverage about machine’s wrong operation in
other field.
1. B

F4 A EE2 ZF Mujel F2EY 718 7t
Agon ojEe ¢hdAd F A dF 8F= FA
o Fdisleirta 2t 0133@ Aol shigl vy
7le 1 dEFsz Fgdoeirta oy, 1de 77
nige] AHAFA nAe 4L of$ A2 HAAY
2 A2 g1yt s Fasida s 5 9
AEEA Ad7|eL gol AT d2dRez 483 @
Ase el Aot ojo) et E wEF AF
Z&o glolA g% FagAe PR Alde] ¥-&d)
= 593 A 71 W] sdolgt sl

2 =FdAMe olB5Ye SMS(Short Message
Service)‘%él% o] &3le] £AFQ FA4 At AdH
& ‘&ﬁ"kﬂi Gy WY AlnE Abde] 7t
lo}@ BT £ de A2EE ARdg. F4Egr]
ol AAdF Lo FadFe /A E S 39 wolE
& 59}, AA9 A8 HEFAME SMS #2344
28 ol&3l9 AE W9 HAI/ HEE AM 9
Ane] ey g 3. SMSHH S AHEdte ol f
B Ag7le 3N BRUEH BAE F Ao] ot}

AL o] dE=A] SMS E2F MulAz o % g8 FE
o224 AIE BAY & ded E3S 51 g, &

& ¥ A1FE, 214 2 x3tEY ol fR st o]
’%%3}% ded += e dz2dd gdogn gasd
Aed dPgdz ZI——':Z‘iﬁi tHelE & wolE 4 317
°¥°‘1 FA BUREE & + ARE 43 & -r7P gt

31?”} Aerigel Fde vEe] R/F AR E @

2 Ay 1dA ‘Es‘% 9 Hr1E B, A, By
gl 7tgdtde Aolth, F AXA Y& x99 Wt
7} el A1 2"?8‘%’ ] 18%3 -“r’“d 2 gxdA FHEFLE
A EHFA PRGN ] B DTS Fa2 89

ez 44 #2 € F A g4 ?'é_ REA
Ae o AWE AR AN EELR A oA
€ dste Byrle ddE Lr?‘}““ —3— 04 gag
g 3lons Fust Add Fgate HA Aoiel
2 g Aok

2. B SMEG AlAH

BAAGEE gMSHH ez BT YoM e A}
& za%}ﬁ\:} A Wﬂi & B dFugeld
/FE2 & ch: 5S4 AR degle 43 A9
9l EAE ¥ ¢ e Bt} A oldy
2oz wol2E HAAY B ol Hd 41 2
°] 10(mW]2 A g=o] o] Aueixe 30(m]o]
W, A&l dE 120{m)e Aenlloidgt diolg Mg
ol 7bgstth. &, FAeE Ao B ddbe #RE
7123 itk 3Bz WETIZ o3 EFA BAAA
A7k AE Ul A gum sE Ang Abde ¥
A& E P27 Wi R/FEYL A2 B0 ol¥m
2o Adda AINS 32 e 5o e #AHS 7}
xl ottt Ade AxrL tHEln WEE APsioe
ﬂom oAz Jelg-g o] 4% F4e BE B4
Aol @o| Hzlgo] Yrkne sixgt ofF @A Yz,
3ol A Tl FAE sk dHolg] Hko] & Eh
Ag o4& sHeAol @el A& Uk A WAz
PLC(@%& S S B 7R Ao ofjx=Fo)
€ H§E dgMol dAge] gy dEd gite A9
oqoE RGE #Aelslr] folsgAnt ofy HYDA
ol ZIFY 7]geloz Q¥ HAX Y wejzFd B
7oz o}A e AP Wgeld & 47 At

oo ¥hated B =FA MY SMSHHL 29 1

A\

9 R

12
a
e

WA ESID Y W BE. B/E2A A
YOI RN, AWNA WRE RY

(‘omrol | CDMA
[ Suts! IS

ad 1. ¥l F4 AMzd AA FEE
oA BEoe] o %—"3‘84 CDMA ‘?l 718 o]&gezr
A HlolE 54 ZIAZTE § %“i‘-iﬂﬂ‘ A gl

WENES ey g @ 3:°ﬂ/\i °1%%‘i°1 245§ Eo}
Y 7 UAx voly By BAL kolz EATY I
FE A9 WA gede FHE Az 99 =P
R/FE4AE A% %°l'6}‘3} T2 A0 BLE
HREZ BE& delHg Wde Beort dvke Aol

- 258 -



o}, olo] 4A] FAEE o) FAAY 8H A Ho)
HE we £ J5E ded 23S S 4A Z44)
HA7 ochitz Sz Hgrlel A Ad A &
7t 817) WA GA FATEY EHE FEI E S+
b 9. agn AAAT A 2e FolAU 2y
ol 1A Gol= AAlol T 2HA] o] ¥ty A
Z golry] A& dA uAE AN g=Eog o
ol & 848l Wol B & gk 19 12 ) FEAY
o] SMSWHA L o) &35 ¥y A A Aave A
FHEE AFHoE HoFT S}, o] A28 AA
Aol N2y 2es dAY wUHy Aadyg
Us & glen AzAos HAY ZTIZESE 45 m
gxoz aAFsa gt

2.1 Mt Hof A"

44 8719 Qg7 42 =AM(RTD) 2
CTE 30(kvAa] ¥4 ¥idrlal Hx8dch 29 28
A Aol Ajxelfo Ax FHYRE MEAHoR HoF
I 9t}

Unbalanced
Bridge Circuit Circuit

AnaloglUiit s
Converter

igh

Microcontrolier

J me RY-2UC
R$-222C MO\ [rs-2aec
Warciess Modom Wirclors Modom

G |

2% 2. A A Alad] s

RTDE W) W 4% 2% #3822 AAYn
2212 AFH 50/59 CTE AAsteq AFE 238}
gtk 244 RTDE PTI00(Q)& Agsigled, B
gx A2 F Astd Aol W@sd WEF, 2EA
g Ags) 28392 A/D Converterg 38k
80196 rlejzz ANEEHE UYYHEZF Utk T
AFH ) w2t 299 CTe 2¥EYS AYEv2E
ARsld HA) drEzte s WPstd AEsdz 9y
H52 39, AEEHE RS-232C AP EA dao
2 FArds ddso 4349 oA g 74
A e FARYE 8o dol6E f4lgel AR
TUHY ¥ 5 JUEE A AE Fed.

® 1 AYE A A

FEEDEN] FEECER
AASE A LSRR
TETH - @
#3 |bva) Wél et | =98 (1 8% |50m gzm[ pn | 2028
ma | ona ma | a
22900 Grd 1157 ns?
3R |y ime00(v1 | 28001 a3 125001 | oty
D AT
24 | oV zsW |
2zyz | mag |sew || esaz | ams | srw

a8 32 A AojA =g AHAL daygEe A
HgHoz HoFa gict. 4¥L WWiE F EL H
°lH{E SAAS AFEE BN SEANAR FUF

A48 + JEF FH. 23A vy A$de
FARZo AFH ngm ere FAAL
23% F sle AR asga. g
A7 5ol dolM e A ZAgE Hed
| s e 2AEAYA YINEE AT AFL
JEE A4% + USRS ddn. 74 2348
¥ F 19 AFEE W] A AEdd 2342 A
93{ AR 2 o3 28-E& WAEY A
@

20 0l ki e 2
z2
N

{Data Sink]

a9 3. AL Aol Ax=¥ dmdF

{Data Source}

2.2 Mt BAl mged MY

1S ol gale AdAlAkS 9517 Y3
ARAeg 22ERE AARALE § RAA FAAI}
ggde ¥r] dolHE £AE o $AY & e
FA4ge oig] EAY, AFHA ge dizzHy Ea
7b #48 A, sMS/F AR 88 4 v 80Byte
7t de Ex7E 48 Al B9 A7 X AgE a1y
go} 37| W&o AMHoz FEAF FAL xgFA
god YGA2RE A2 24 & A g, e
g e A dAs ¢ Fadvdn & 4+ ¢

2 A Alay Z2EZ A

IR DEDEDEEREERE shalnn]nlaln [ aluls]s[n]n]a[=]u]z)
Lty | wede | ggtw | w99 Ay [ oo | oExsm |

BEEENBOEDEERER BN EEREREEBRRERREEE
EXIREE $AYE

StRr | wemg | fg0 | f97me % [

afuls]win]alsle]ole]olaJaJeTao] o [aw]a [a]s]u]s]m
) | onecx sow

XXX LG 1
¥ tye

(] LELOR! TIN 371
EEFLXPFY 7]
[ICLER LN
CLEE IR CFE DN
(i) VY SR LG
T
QL]
ARE ol
1] L s KGR R JH0FF e
Rem W34

B 2¢ AAAY I M2 zZ2Eg WAANES
AgRez BoFan gt AgHoz FAloln Al
2 o] UE Bol y1&dA] ¥tk o] FoA A&
# A5 dolg Ty FAL B & e 9§ %
Fo] AAR7: e £41S doje] Wy Zedolrt, A

A

i1

- 260 -



BA ae] B FFAE HPHel Az $5AE
TEE e, 2qRAN AAAE 2 ol
5020 Fepslo] Yck. aAA
AZHFA $3% IDE B4 7 2
& s "o =€ e 9% Ase H2E
oyl Ashel Mok $Rol 3L T3 AAS SR

5

o
ol
%-’F

HEFE

SRt oy wowo-mell e 283D Chectsum |
RUE & Ea % QAN B
501, o) iem § ® uss g
GR M Slsuns cau ala 2 aasdesd AE oajzows GUEN 20T 952
g iiFﬂ 28 g coa RMAMHBNN T WY WA BHBUSUCE. oov0f
Ui T EE oMol BEAB UANNE TREQ, WatD. = os9 Pie
@ gat, mom o wed 8 o wsa0
u goe v, 200 ey, %]
#am Ens o
i 28 80,
3 "
START aolet E:1700] S6 Twe Lhecksum |
g DE 23N 0O
2¢O on RHERY TE0 7
BR wans wafl A8 RS0 2o au. ownn 2ma. ealess dun) GEOE 2T
ux gng 3al5P8 08 Bhlon oo pasies s nes zr:m ‘d“”*iwm ot
O QO W 0 o8 9 €0 ORGEN U w0 ke 43 s
Faaan. |00 PSR lan sues saman 22 swipa.
v ppeg, [EX BATE B8N a8 goud
ue o ue o aee suen. ;
T W 20, gl
% o L)
3 83 9 s4F 44
B 32 AN ZREZ HdARF 83 € 1o g
o
g5 AAFEY AN S i“i-rJ- Aok, AR
A
3 #4153 F03 o] 4AE S
2.3 FHgh 2UEHZ AI2H

B A2"E PCE B39 ¥y RE 4299 A
°17} V58l E# Visual Basic® o] §8to] dA 5 Hc}.
3 4+ 243 9F3A 54 XE N FE HdFan
g, E4&EE 115.200(bpslZ ﬁﬁE}S{iC}

1% 4. AEEEE o] 4% CDMA ¥ 44

WQ EN 7&‘5‘85 4!{@ Het (fﬁﬁ

wﬂ

T3 DA

bE
P oeaeR, nas RA  BC Ygesu

a9 5. Ad 2UHAR #3339

:U’E] 5 A9 RUEAR 23AEE BAgFn i,
Lol XR1WE )‘afﬁ“r"’ o] Zo] delA sz 1Y
49} 2ol BANEXEE HdFstd 4484 ¥ 19 5
o] gdie] 9 5-‘5 FAlZoA Fe PgHH o)
Tef xjejA ).15} Al dald 1’51& ﬁjﬁ@ e o]
W FgHN FH u}a} 29L& A ojstn Bs?}7]3°1?
83 & sAdY. 834 ”‘"°}€H°ﬂ W) de
2 Hoigle A ﬁ“}? Efé o Adejolm ob3 Hojg

 SAEA @4ee RaZn ok, 9d $4lo] HY
‘?‘:‘2}7} e **‘540%1 FFo¥ol ‘Cﬂl %C} 4 Data
ZE oAAA 8As A dolH ‘gzx} g Azt

e st AR £ Ao C}. &U!%w: 5% 29
2ol 8ystd pAE tﬂolﬁ% AR g £ o
olHE HoFm glv}, ojdA dAladY AA YF
HE& PCE E3to geid Aol + A=d A8
=3

.4 B

& E%dl*ix: A7 A Al AR glolA
Witz ¥ A % ’8’\1 7:} 18 8 Aln A&
°l%—%¢l“&4 SMSH4 & o224 Hs N2
o Hige] GH2 A9 }U}% g F UA=F &
A4 2 AAAY FEd F4E FAG. ol #a
olgefl VPP FNA <AL 873} RE VMY 2
G Hgd £ gt =3 PR Ade] 75 &
A FA4 AP E AANgezA g3 FoFA
Wy A Alzdlel R Agste] H8E ¢ YEE
. FFele B wEdAA AAG Adrige] 48
3 8 5 UEE FAHA FUE uyslof 3oy &
EEdA nHd dAEghy] ofelel 34 wistrle] g
STE ok  Foin. EF AR delHFE 7
SMSHH e fAE Sy A A dely ¢&7
gdl Wg Aot gutsiojop & Aolch

£ ave
F5d7ae Fooz
A+ 02-009)

A o] Aol olste] aHY
£y FA . (FH7E 2

H3E s

(1] Yong-Han Yoon, Jae-Chul Kim and Do-Hyuk
Choi, "Development of A Deterioration Diagnosis
Device For Pole Transformer Using Signal
Processing And Wireless Communication”, 1EEE
Power Engineering Society Summer Meeting,
Vol.2, pp.1147-1152, 2000.

{2) Jeffrey E. Wieselthier, Anthony Ephremides and
Julie Ann B, "A Distributed Reservation-Based
CDMA Protocol that does not Require Feedback
Information”, IEEE Transactions on
Communications, Vol.36, No.8. pp.913-923,
August 1988,

(3] A.S. Farag. M. Mohandes, and Ali-Al-Shaikh,
“Diagnosing Failed Distribution Transformers
Using Neural Networks”, IEEE Transaction
Power Delivery, Vol.15, No.4, pp.631-636,
October 2001.

(4] ¥#HYATFS, "Development of the Preventive
Diagnostic System for the 765kV Substation
Equipments”, 234X $3t8. 24, 2000.

(6] &=FAZ/AFA, “ 99 ¥ty AFs& ", 1999 A)73
lens wA, 1999,

- 261 -



