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An analysis according to the caange in power SCADA systems

from the viewpoint of the operator

© AEs 2 g H Al s
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The OCC of Seoul Metro whose operation began in 1974 is in charge of conveying 4,000,000
passengers across 117 subway stations in travel zones of 134.9Km in length.
It continues to strive to ensure passenger safety by applying state-of-the-art-technology to
each control system without delay.
The power control center especially designed to provide power system operations for all
stations of Seoul Metro(Line 1 to 4) and the rolling stocks implements preventive safety
systems with the real time power system operational information on changes in conditions from
the field through the power SCADA system(41 substations, 117 stations, 137 terminal units).
This paper reports the differences of each line's power SCADA system(power SCADA systems
of Seoul Metro(Line 1 to 4)), the roles and functions of the system, and the system operating

characteristics and limits from the standpoint of the operator.
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2. =2
2.1 AeHE=R HESCADAA 2~H G4

MemERSl HESCADA A 742 A7 6502 e et Al='iEData AibA e, @4
DataAdd 2 #4S APst= FHFEH T (Main Computer=HOST), Zt@ 2] dgdn]e] dolf
2 2AANToE A 2H o Z HEEE EAIA A X (FEP: Front End Processor), % Aol Al A ~Hl
Interface® A& ste] AAGAGHE Al AAT F Aes TS dFe A7 A A EA (MM
Man-Machine Interface), FHFE R SAAAGA] o FHE FHAlste] A =8 S A8t
E A 2"l/EA o] F38# X (SDE: System Dual Equipment), % =2 slalHoz ¥A
sle] 92 AAEFAEFE AHAZEA (Mosaic Panel), @32 7% &)<} Interfaced}o]
o3 ARE A5 WA, Adste FAFHAAR FAstd F= dAA ZARTU: Remote
Terminal Unit)® &3k 4= 3t}

43 AESCADAA 2=H o] ALY H V)5 52 AAdze wgt 254 AolsiAl 938l Atk

2.2 348 Al2=Hle] 753 54
O AdAAA o FAL & o]F3td SYSTEMO 2 T4 &F SYSTEMS 43 dav}
RS "W A2 iE_E}J]Oi 7' F7H] Td BEdoly T5 FAFFE 7t oldAE A 9l
=5 WY FxE AAEAG
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7H =73 FEH A2 (Main Computer=HOST)
O F #H+FH AAE= A8TAALE 9 7FF 5340 92 ugholy AsbAE], EA3AA0/S),
ZFEA| 8 22 g3 g Aoy dAA e JTFHAE 5 A olFst A4 FHolglon
AT 7|50l FHFHo| AAL o] Alxvle] d&st 98 7hssA o
%1, 49 HOST Abek
T5 s e Bt BRI (Ho|H 9 ed-2) FAFHAA T775
LINE 1 %%%%u%eilv%’m Rise CPU | o149.¢ (150MB  SCSI) Ethernet HUBH &
LINE 2 | 64Bit Serverst RISC CPU | DAT #& ARRAY % &
100MIHZ, 256MB 24GB, Ultra Wide SCSI | 72GB(#436GB,™136GB)
64Bit Sun Ultra(1) 140 DAT/CD—-R4 & J3a
LINE 34 | 143MH7Z. 64MB AG(8000HIS)/640MB SCSI Ethernet HUB#3

[t =,

<92, FAFEHAA E DISK ARRAY A =

W) ez Al &4 X (MML: Man—-Machine Interface)
O MMI+= %"éx} F AI28S HAoR ZAATFIES A7 7|(AFE A 2240 AAA G

APEA, A2 HE 8RS )R A ET dAof
S

XN 0
- [e}
BE SR A GA BEARS dHEeR T4, dUR FUIAE ABE © AL
tulel 2 AAE T35, Hold WEYT] s &3y
¥2. T4E MMI A
T ZT4A 2 A o] 5 ¥ (DAT) 7] e}
32Bit Super Risc CPU Ja |
LINE 1 A0MIIZ, 32MB STH-&(150MB SCSI) IEEE802.3(e] =4 10MBPS)
64Bitw RISC CPU . Network—IEEE802.3(o]=4),
LINE 2 A50MIZ. 256MB 24GB, Ultra Wide SCSI 100Mbps(©] =3})
64Bit Sun Ultra(1) 140 | DAT/CD—R# & JRR
LINE 34 143MHZ, 64MB 4G(8000HS)/640MB SCSI IEEE802.3(°=*1 10MBPS)
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b A HAFNE A (Mosaic Panele D.L.P)
AAS S AR adatA ARA R JAAGFALET AE] e, A5k, AodH &
FABFE Alx=Ele] A LEDS o]&3t mxlolm Eldz =3E A3 gld oA Display
System®] WX ZAE D.L.P([Digital Light Processing)®4] 9] 714 g<loz A&t rt
O 53] D.LPHAS stdiAe vjs] MMIA =% o v 2w Displayd 4 =
43 B4 AYE, CCTVES A 25 288 4 At 440 3

O
2l

®3. A AGA TR ALYS
TR A} oF 7] e}
LINE 1 o] B %32 (STATUS LAMP 24V #£)

67“%53 DLP Projector(FHFAPE2] A~ HFA})
LINE 2 AM3L:120W UHP Lamp/6000A4)7F, ¥+7]:650ANSI, th=xH] 300:1
BAFE: 1024%X768Pixels True, 1 H o] ~:RS—232C

LINE 34 ko] B Z39A (STATUS LAMP 24V %8-)

Z}) E41A491 %X (FEP: Front End Processor)

O 944 A=FH5HE X (Data Acquisition and Control system)@A 2] Ao A9} Ao A7F
ARE FFlete FARA ARFHSREH AFE= @477 RTUS &3 =82 Alsd
o 7HA Ba3k AnlS et

=

=R A} oF 71}

LINE 1 |32Bit, Serial Port: 47l Parallel Port: 171, Ethernet Port:27](10Mbps) MVME187—-003A

FAAEE: 32Bit AF]-€ Microprocessor

LINE 2 Serial Port: 471, Parallel Port: 17§ Motorola
A T2 AMA WA, O]%@r?i, AR A 2] A A8 Syncplus
TE=AZ A GPS 107 °% 04, AccesTime 400nsec©]

IINE 34 |32Bit, Serial Port: 47, Parallel Port: 17] , Ethernet Port:27§(10Mbps) MVME187—003B
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2 994 23 (RTU: Remote Terminal Unit)

O slAle2(A%, #7148 Sl AAHe] 4F AL} Interfacedte] Vod AFHRE
5, 24, Azjelel AEBALe] FAAEAFEP)E Foto] FAFEHAAL $2), £ o
sl $ahes AAE 4AE B

O T4 o=2+E Open Real Time ProcessingA| 28l 7|HE o= 3lal 34 ZF 7|eEEZHE
ARE A, Agsle olFdteee FEAAY, dFdolEHE Ao, A 2 olpZ 1 dlolE
=2 AgstE Y= Ao 5(1/O CPU, 1/O Modules), AQL&F4x], T4 AREANS st
WEZE Ve a4 oz o Hudl
¥5. 348 9ALFA(RTU) A
T B 134 2354 3,434
17]1CPU 384X E 171CPU 384¥ 21 E
TolE A TV HW400EJ EFA 7S A7V s
e e HYCPU4MN 7} (¥ & 20% X3 A4 AYCPU4L N7}
(15363221 E) (1536221 E)
FgA )5 14 60 63
MALF (A FEHE) 1200BPS 1200/9600BPS 1200/9600BPS
o] =3} CPUolssl H2 o3} CPUos8l, A52 o]Fsl | CPUoFS}, #HE= o)5s)t




vh) FAIH SR RS422
A=A ZA RS-232CA 5 S RS-42241%

O Alojxe} FAlojaTte] AT F41S $8le] AHEE &=
2 st ZAR dolEEel AEEE s B2 3|Mte oAl dAAGAE HEA
Al AFE FARES A
O ¥R EL o]jFo 2 MAAslH g Fgd oo ¥t TAle] E71e A th& RS §
ste] dlolE o] EAglo] T4 A TAl7Fe
- IRAA QU EF wlo]a R I 2 A A(89C2051, 22.1184MHZ)
- A& W3 1 RS422 To RS232
- A4 0 RS422/RS232 Driver 2§
s W G
<6, 42203 E NTAA FAE E ARD>
Hh) v E 9] 78] (LAN)
O A"l ZF Noded 3% AZAA 7= LELANGAZA Switching HUBE AR, Al=E1e] Z)

Node®} 1E|#Ho] 2o a3k 2] 9 Cablexd atar 3l
O %9 HAH FFAE 9ol x93 100Mbyted] AHRE HYTF v FXZA Fast
Ethernet(IEEE 802.3)& A|-&3to] Zb HFH AR SAAAGA & HESHA

EE 717159 dHeoly dsaale] A&Hm ¢hd o|FstE 755 vAld Ao
Hgeo] AF2 7]5e gt

- 100Mbps, 10Mbps auto sensing switching hub

- 100Base-T, Fast Ethernet, IEEE 802.3 Compliant

- RI-45XE 24704 ¢)

AB) 71 E}
O A" o]F3s}t A
- FHFHAA Primary9t Backup SAIA o142 AstBe] FElE HAsto] o] o] T HW
Al2=®l A9t BE AS AAANZAT JEF: A B dANYHS s 2 FEdAvE 7hs
sttt
- 75
Computer®} 4131 Computer e S 7HA|
Computerdl] o]A&EAA] da HHES T4
DIO Board#|©]
Watch Dog Timer 7]% (MAX 691)
2l g FAgE 9 FLED 34 R AA| KEYA &5 o83 dA|A
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Block Diagram

FORT A O= PORTE O1=

‘ AESIA
Qystam Dusl Eculomant
HHZEZ BEEI A BTN E
| §TD BUS |

cPu Dio AELAY REL&Y s

E/D B/D gD B/ i
o ] | | | ¥ B2 ' BLUBEE L
=L drex ¥ T ¥ (Relay Moduls &t

R == CONNECTOR o= [} (Relay !
e MODULE
A8 0ERFET ‘ n=mEs ‘ D\Email‘

PORTC O=

Y7, A28 o233} Ax A9 Y Block Diagram>

2.3 &4 AESCADAA ~E 74 8o ulol

6. A=A} As7tEe
0 F7HNo Feeling) 0.80]8} 55 o]} A= SoA] B
I 0] A (slight) 08~25 60+5 ozt 7]
I A% (Weak) 25~80 7045 o2 Alghso| w7
I 283 (Rather Strong) 80~ 25 80+5 AL ugo]7} EE
W 4 (Strong) 25~ 80 90+5 710 YojA|a Bo| {3
v 7+ (Very Strong) 80 ~ 250 10045 9] Hou} v| 4 o] Hoj 7
W A4 (Disastrous) 250 ~ 400 105 ~ 110 7He-uk] 309 ot
T 7}&a}a] 30904
VI 2 (Very Disastrous) 400 ©]AF 110 oA+ Thx At "?Eg_ *ﬁ
(OIS
- 13478 #AAS 2 AA7F AP vpR A Ao 2N HAEArE A et gl H S
AFEE Al AFE st DAY= Ar|Fe] o s A s 4 EYE(CRTD) Y
stady, WA 5o Aol g
O A &
- EaF A o HFH L5z HASH FHE gt R aFu= He



X7, Ao 2588 3

Vibration Criteria
—— e ———  VbonCiteia |
ity Equipment o 4~8Hz ms Acc. 8~80Hz rms Vel.

Auk 2 4 gal (%] 16:m) 800 m/s
Agay A 4 Computer System 1 gal (89} 4m) 200 m/s

1008) B Holg | 25 sa4, o

Operators Room, €414l 7]gf 0.5 gal (A9 2m) 100 /s

A% 4000 4= #u)7, 44 Optical or Other
Ol = A Balance Optical Comparators, ZAFH] AJAt 0.25 gal (8¢ Lim) 50 um/s
S % 4 AL Probe Test, AJAH 2] 9400 @ 23]

A 4000 o3 ol Ay ot} AAA £E4
Clas " B WA S 2hE el HheA) AR ] & 0.25 gal (#19] Lum) 25 m/s
S #Aligner, Steppers & Jmoly A% w343

30000u712) 42+#u] % Magnetic Resonance
AWAE  Imagers, YEEA A Y

i B9

Class : C * Aligner, Steppers § Lmo]4 AE w=383412] 006 gal (t49] 0,25m) 12 m/s

: 1M DRAM A=

300006)7HA] AF&u] % Mass Spectrometer
Ay Aol A HhwmA] A |
. o

Gass:D | *Aligner, Sieppers ¥ /2mol A% 133 0.03 gl (2 0.2 6 imle

4M DRAM A=
)% Unisolated laser Optical research System
Class g | FAligner, Steppers § Udmold A% w4 0.015 gal (18] 0.06/m) 3 /s

64M DRAM A=

O 7] ENXEYYH 99 WA d74)
- ARk o WAL G0HZ th el Aol FRE olFH tAES AEEA AFT7E S7He
HH% Aek A7l wEEY & %%*J ARFA whetolur Ao m Zhek ApA7E P ETh
- HUEE= 95 Ao 9% ™ HAE = 797 BA, 100G F =9
Z}ﬂﬂoﬂ shge] E59 A, 50mG owol HH HAA, o) dAe AR A7) e i x
HAo] ¥ 53], EA] AE A AH FEHAA AFAFA o AF A7)l os 2YH
st ] WAool 2 WAl E T,
O MAvak
- Uy @ Al2F AL %27 CRTEYUH Y A&o= A7 AHAME AAsql oy g 347}
v, A7 A EANE dETFERAY B7Fs, LCD EUE E9148(20054)

) RTU CPU A Y42 (RACK POWER) A0 & 714

O 4%

- 9ALAZ(RTU: Remote Terminal Unit)e] CPU9
DC24VE DC+5V, +12V,-12VZ WElsle] AYS T8t e
wels of5ud) AYAR o e uAo T ol AukzA Ao AT}t

- olHIE reray, AAAH WA EACL S, SR B, 498% o dA B
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<238, RTU AYHX(RACK POWER) /|44, & 32%>

<Z199. RTU AL (RACK POWER) AF>

O RackPowerA<=¢l] tjst 3284
- T4 AAG dZFHolE(7812) A, Ha|ZlA, Algtu]ZRlA]
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thH RTU MODEM AL (RACK POWER) A<o] w& 714

O 44
- 9 AAAX(RTU: Remote Terminal Unit)ol] 2eld] F35HE A9E 298 A9%4x(Rack
Power)d| ADC24VE DC+ 15V,+ 12V-12VE W3tslo] AYS

<Z1¥10. RTU MODEM HL3= x| H9<¢k>
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