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Functional System Analysis of On Board Control Unit for VAL 208
Light Rail Train on Uijeongbu City
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ABSTRACT
The VAL 208 in Uijeongbu Light Rail system is a light railway vehicle which could be operated in drivedess
supported by Siemens. It is a Rubber Wheel Type AGT (Automatic Guideway Transit). It will be operated in two
car train about 11km of Uijeongbu line. In this paper, the technical overview of the ATC system and the interface
between the system and the way side control equipments are presented. It includes the main functions of OBCU(On
Board control Unit) and its information sharing method with WCU(Way side control Unit). The testing procedure
of OBCU is also discussed.
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(AH8A)% Service Braking, B]A A4S Emergency Breaking, Tx}4% Park Breaking) < +Ast1 &YFES
194 9 1271 (B 67D = g9t o g5 FAdA| 28 VAL(Vehicle Automatic Light)2082 A}-&5
Ol A|xElo g BEA Ar ol 7o o] BrukalS A8 519 oy Centeroll Guide rollerE AFE-3laL Q)
o Fo dApe] AlolgA = 3AAE:OCC(Operation Contril Unit), #3213 A]o174%:WCU(Way Side
Control Unit), AxFgdAo142] DOCU(Dwell Operation Control Unit), XHdAlZAo1#%] OBCU(On Board
Control Unit), DIV(Divers) & T4 T ot} A7]e] F3421e 3A1 229 AFFUE S AR Ao
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a9 1. 985 FHHE VAL 208 A=A 2=H g% 2. 3 A=AH oA

3% 1. VAL 208 Ae] +8 A5 2 As

Riacy & g &
o] 26.14 m |2 2.08 m
A7k 1,620 mm 2} AL 3.70 m
HA: 60 m
H A ’ Aizo .
] o 7]]]: 401’1’1 alH ] 205 m
257 1.006 m SAE 31.300 kg(184)
A 236 . Hoj &=
(BAAD) (F4 34 + 44 202) o : 80 Km/h
s 80% 7445 1.3m/s?
_ 0 = . 1. S
=R
ZFA] oFF 1] e 4 0 1.3m/s”
1.8~3.0m/S?
13 o QA
ol ¥4 Bolt ¥ &% ) A A
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AP ATC Al=Hle] 732 5709 484 EiEe] slvh <Y, AlAF, OBCU 7HH]Y,
DIV cabinet, TSR-AZ -2 WagAE A <lelsol Ful, QlEl7 R P& olF of Atk
Thee F el /1SR B3 A RALste] melFe

- Passenger information

System
OBCU BOX INTERCOM AND

PUBLIC ADDRESS

- - EQUIPMENT
RECEPTION
ANTEMNMNA
—~ DRIVE RACK 1
Rolling Stock To Rolling
- DRIVE RACK 2 Interface Stock
subsystem
- Communication
Unit —
SENSORS o
- Intrinsic Interfaces Traction
| (OBCU /Rolling Safety Rack-
Stock Interface) A
(TSR-A)

TRANSMISSION
ANTENNA

S93. A4 ATC SlEde] T
2.2.1 XA+ eV (Reception and Transmission Antennas) 34 &9
VAL 208 2FgA|2dlo = 2FF A} 2FFBE o] Fox] AT A cardllWF & 77019] SHU7E A X =]

o} 2ol A o] & FAlokHIY=(Reception ANT)E VSL, TM, VOICE REA1, REA2 &&= 57114
SV R ARE £}, S0 W Emission)E 2742 PRA1, PRA2E o]Fo|A] ¢ith

Qe R e
VSL el At dae) 9

T™ 80 KHz Telemetry

REA 2 33 KHz Stopping Program

REA 1 42 KHz Mode % Direction

Voice 100 KHz AFekat AR AE (0CC) &3t
PRA 1 69 KHz Anti Collision

PRA 2 69.4 KHz Anti Collision
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1) 7} ¢tHlv= 65mme] (TLAYIA 60mm~70mm |2 AQ3H) Fol2 Aatu]ojx] i

2) REA 1& SF LoopolA AHRE <AlsZ Normal Mode, Push Recovery Mode, Direction
1,2(42KHz), Parking Mode& 21gch. W3d Aol gloj4] Forwarding W3 = Filterg A&
ato] e Boardoll Al 440HzRE opEolar, APAIe] Fukg= 532Hzo|W del= AL} Ao
REA 2+= Stopping Modes W7l vtk REA SFeluY a0 Alell= H]gdAlso] AA(BLA &A) s aL, TP,
SF& &4 Ahde

3) Phonic(&4)2 135£3 KHz FM F35% Alg3ate] 743t

4) TM+ 80KHz, TC+ 135+5.5 KHz9] FM(140.5 ~129.5 KHz)F 355 A-&gtt),

5) SVLS DOCUNA o2 360KHz, oAl DOCURE 55KHzO.2 554HzE H4et) 1g
Aol w9 EF9 Al DOCUE 2%-°] AUX VSL A%7F 94 ¢ow 0CColM wyirha kst
o aglal YA ggdAd A Aarh e wxow kst thgo] AAF A EJE sk =
PSD7} &= 4% QtElvet S48k 3ol &9)to] ddt

6) SP Loop?] F3}4+& 32KHzolaL SF Loop?] F34& 42KHzo|th.

7) EXo|A SP Loop®t SF Loop: & T2 HOl Attt o]wf SF LoopolA= Normode, Push
Recovery Mode, Stopping ModeZ £A13H, o] A|7}x] =7} §1S Aldl: Parking ModeZ 9143+
t}. Stopping Modei= Stopping Program= %3l SP Loop2ts= HYU3A] & th2w Stopping
Mode: SF LoopolA #<%3l™ Stopping Program< SP Loopol4l 34 A4Fth SF Loopel Al
Stopping Mode”} 22}2™ Stopping Mode”’} &3} ¥ SP Programs F%35HA ®vl. 28] SF
Loopd 3+ NormodeA] 572KHz, Push Recovery Mode 405KHz, Stopping Mode: 463KHz9
Fakpr FAGT 3 SF Loop7t @43t HA o} 33KHz #EabA] ow ndalsoel AAdct
SF Loop®] o]olvp ztzFe] o g Qlal 10% ol SX=x3 Al o% SFH]A|so] A A€t

8) SF Loop% SP LoopE A EA o] ¢9i PD Loope A EA o] gtk EAXE SF Loopt SP Loop, PD
Loop® ©o]Folx] dom 3712 FAE 1 H A& A+= SFa, Emission Loop, PD Loop, Beacon(TLA
el A= -4 €

9) Stopping Programol A 33KHz7} 2o s A% %31 SF LoopolA Mode AR7F o2 OBCUY
Servo Motor Controle] ©]& <IAF3}e] Normal ¥ Stopping program % MFEE=ZE wapzictl, 18|z
Stopping program®] Normal program ETF 10% =4 AAE o] gt}

10) ko] AR 71FL 0.7m/s ©|3tE 7]|ZoZ 31, AAEL 0.2 m/sS 7|70z AHAA3 How
#Aslal ZYTS 0.2 m/s 7o AAE Fow d|udtl AHX F ZFWAe HhE 3, S
0.7m/se]™ 5% ol 0.7m/s o Egsof sttt aEla e A, T A £57F 0 9 A9} 09)

ofd A9 Ak H, T 0.7m/s ol 5xolel 0.7m/sell EEsoF gttt

11) Phonic Wheel ¥} Tachmeter 7} A|AlWaFol Aoz sedsta Addo] 7hsstar whAIA
ol T o7 wdte] HAAE 2 BLA WA o= 23] SF, TP 2% xtdh®ch 283 B Card 3
WA Tachometer= Phonic Wheel®} Tachometer® £EE AA|Ex=el vl wsle] 0.2m/s Y 0.4m/sS
gelste] 0ol 77k SERQIAE 2] § FYS doFEF SAAIA T

12) OCCollA Trainlo 2= A&a|A vbEd &S 2/3zxnit}t 16Byte W AE3HA H™ Trainol Al
OCCEE 32Byte X ARE AL A Prh. 1822 TrainolA OCCE HuUl: AHE OCColA B4
R 2v) F §FOo R YU Azt AF o] vY AF AFFo] Wol dFo] wET

13) 2= (Car A)2] thak(Bogie)2o A X¥ oteu} PRA 1, 2 & &2 AWE PD LoopE A58
B 3= PRA 18 69KHz , PRA 2& 69.4 KHz7l A%

A
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2.2.3 A3StEILL9 Al A (Sensors) ] $1A]

zpeke] AA = Tacho meter ® Phonic Wheels 7} 912™ Tachometers 3707} X = o] glom A
Zpoll 27K, B xboll 1707F A x5 o]t} Phonic Wheel& Ax} @ Bxjol] z}z} shup® A X & ol x}eko]
Lo R} o] AHAdRE A

Reception Ant
Vehicle Station Link & Secondary Assy
Phonicwheel | | Beacon detector Ant Line side [ Phonic wheel Telemetric
Generators
16 CAR B
Fe—
VoICE R .
Telemetry Reception Ant Telemetric Presence Antenna 2 Presence Antenna 1
Transmission K o ! s )
Antena anlanna Main Assy Generators Collision avoidance Caollision avoidance

Direction 1

g 4 A stelvdeh A9 91

2.2.4 OBCU Rack 91% ¥ F37|5 £4.

Power Supply, Drive¢} SAFEE 17} 22 urojx glom H A& AsoR Ady e o|FA=
TA ol 9tk OBCU = Reception QFE|Y, Sensor 7123l Transmission Antenna, 242 ¢hy] w47
], 2bgF QIEj g o] 2, A7 b & S AZAH gon, TM/TC Racks &3l T41& G},

OBCU Cabinet

Fans

Power Supply

Direction

™TC

Contral panel with Seril DRIVE 1 Seral Link

interfaces connectors and D

9900999999999

(]
iy

1

micro circut breakers /

SAFF 1

DRIVE 2

PTS
SAFE 2

EXTRA Rack

295, OBCU Cabinet 1% 6. OBCU / DIV Cabinet

r

Ao Z AP S A A 2EE =l D BRI, AlA], 2} Ao} (OBCU)
So7 FALHNd o™ OBCU Rackol:E 2709 Drive Rack®t Safe Rack, TMTC Rack, Extra Rack,

PSR Rack® @ urojx Z}zte] S ©idslal 9t} Drive Rack®] 982 Reception (F721)<te|u
o} 7} A=A o] Mokl A4S 9Eta 9, TMTC Racks 439k 0CCIHe] S48 Hadata gl
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ov], SAFE Rack® A% 2 gAstel dlEso]~g Fal Aot ofe 2o B 2R£AS
A

Adt dEste] QB A o]~ 0}71] dAth. F, OBCU #A9 AA 47H4 F271%5S B 3A, Drive 7]
TomAM AEedEA 2 Gae Eoldd WHE FIAIH, AR Safe Ve omA A AEA 3
/‘171“ 2 oSA] g dase] e = %ﬂ‘“é 2 FEII7 S FF I ARz AJGA
AEdAe] A HEeol = 71 Gastal, OCCete] e Holx 7lss F3 A2

On Board Automatisms

| DRIVE ]
TM/TC
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I
I
I
I
I

P

Interface
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18 7. OBCU RackWl¥] 714 +4

2.2.5 A Z A= (OBCU) 9] Qg Hol A FA

1) AR sZEA e ClEH o)A ¢ AAAFXEL AEd X Eo]glE Station Loopet SF€ PD
Loop 55 %3 A9 dxxtesda d3dd AWE Fawom Station Loopt= DOCU(Dwell

Operation Control Unit):= SF¢ PD Loop? Zt Blocks A|ojdti= WCU Fx|oF ARE w3l A<l
A3 AsGAE Aojaty Foledo] 7MsES Ao i Aot st 7S 7 Tk

2) A= WCU ZXzte] ArRwg @ x=Fn WCU 7roll= A 4A14% 7} Alojst= PD Loopet SF
Loops &3 T3 HARE F541 drh. WCU ZXolA AFo s ddstes AHes FPR=, W0k
TC(Telecommand), Voiceol #& HRE WCU &9 SF Loop Fa A€y gla Ao A=
TM(Telemetry), Voiceol T3t = WCU #3219 PD LoopS E3al ddx]o] At}

3) 2 DOCU #x]7ke] AR wEk: xgF3} DOCU Fhelli= Station Loop(RL LoopQ} EL Loop)< &
efjA] Hr aglo] o] Fojxit},

2.2.6 24A o172 (0BCU)Y ASAE Hab

AREA o2 AFAE 7)ES AEJRAHY BAIFEAA A8 e AEstal, IEC 61287—13 A4l
29l At deole AgrAs AEst] Algs AAT SAA EAAEHE T8 AYd
kA o] %= OBCU+= OCCe} Wayside =] <} 4% AH o)~ 7|5& st 5838 OBCUE 7]
A AA APde Fd7] #18, VAL 23 W 1 A2 4H] (OMN1B) 7 AR&Hth

= e B A ASES FAls A st =W B OCC A& AlEdoldE 7HsstAl gt

OMN1-B test tool allows: OMN1— B/\]ffq = s AEES Tt
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Portable test .
kit

Y 8 OMN1-B A& 7]7]19] o}71€ %]

T3 9 69 HojFE PTSE “ES Alg Aujo|t), of7]d g§AE AT EHo]= VAL 4 ATC #
54 FARTE Adst=t Aok PTS AHl= VAL ] Zzafolx Axztow A
= 3

a
d U WbeE E4sk=d ARSE PTS Al@8H el 742 21 6014 HolFa gloen gy

3. 28
o AR A EYabgelM ehdAk Alde] Al e xEz]ol Hldy ggel A dojxl
AEARS 71t o= AWl VAL 2084h8e] A ddxbAlol g4l OBCUS w4 A+ kvt A
dApAlI A ~E o] FREL FAwAA AR Holl= ¥ £ Loop R AA7I(ND)= 3l &
e AASt, AT oR A AHEedE SAshe dAbE Fl A AF ol Ak
dAE OBCUS 71&4]l #A4S oldfshs AL A9 FA Tl ws Fasitta & 5 sl
AFAAAAFA (OBCU) 9] ofsfob 242 AR dApAlof 28] 7ehs, fFARF7 s 3, £9
24 =4 MAds 7P & Atk VAL208 ARl H85 AloJAl =82 Fail-Safeel % o] #-8-5 o]
hom, A B AGAl AR A AR Fag ALEE o] FAR FHE Axte] MldE SFH
o B ApPgdAAlo = A AsgA et A, SN, ARAddA] AlE 0CCe] 29
AAsE s o] =& OBCU AdAlole] ez Aldad s wAske] ARl 7zl 24
Ao S fleiM s AR ' AR AR, G AAEA, ~

o] Eeo] Algte] aTEolAt.

=l , A =5
A AT, AR 9k AAEA Y Ve B2 A AFERAF Y S FE & etaxt s
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