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Study on the Speed Control Code Design for Fixed Block TCS
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Kang-mi Lee - Kyung-ho Shin - Ducko Shin - Jae-ho Lee

Abstract Kyung-Bu High Speed Railway is operated in train control system(tcs) of fixed block operated in a way of
dividing track circuits into several blocks in accordance with operation circumstances such as rolling stocks, grade, curves
and facilities. The TCS of fixed block system refers to a continuous train control system, which transfers operational infor-
mation such as entry and exit speed, distance-to-go, and deceleration etc. into on-board train control equipment on the basis
of block occupancy of a preceding train. It guarantees a safe operation of trains by giving an emergency braking order, in
case that a train exceeds an entry and exit speed of a corresponding block. In this paper, we analyze the speed control code
deducing in accordance with maximum operation speed and characteristics of rolling stocks by analyzing principles of gen-
eration of speed control code allocated in blocks for safe operation, then train operational efficiency was analyzed by means
of analysis of operation headway in accordance with the deduced speed control code. This study will be used to design in
case of getting an increase in speed for existing high speed line or new high speed line TCS.

Keywords : High Speed Railway Train Control System(TCS), ATC(Automatic Train Control), Block, Speed Control Code,

Headway
= B AR IHEEE FIFHEE, TN T4 E Syl et AR 2E o ouy oz Eatste] £
ol A H A ] iAol Ao 7 SFATE A H NA GapA| o A AL Ha gt A S
NFo® AYREANEE, XA, &R B2 SAFRE AFIAAAGHNE AFste] d&Hoz o
A5 Aojsls Ao g, AR uHHAT AN AL A7) dF H A AJARELEEE 23S H9-, 1)
AAEEES ey 9249 bdd 38S BAdt B =R obdd 3S g H ddE S
oFmre] AL E B, HueAEEe} SAAFEA N HE SEAIEE EESL, EEE SEA
oFEof W A A FAS T Aak SFEES A olgF B AFE VS 1H5HEY] TH Y
At 1EHEHAE AAA A AE AA A5E &89 5 Qo
FR0| 1 1HHEE AAAAAE], AFEGAAAIAE], HA, LEAlolT=, A4
.M B S 2] Zel7h 1,500mA i, A AR} F-45AR} Ato]e]
= ale] HMo] Heate, 7 H A iy LEAlo]IE
AHaSdns Agdatel $5AA; Alolel A w1t + 300-270-230-170-0000]tF. && A AA}FoA = 4
1S Brslo] Axte] oS WAs s g u A 2ke] kg rsky] 918l A H A Aol fAR HA
Aow AAPdg BAeta AvH1,2]. =, AB LAl & < xgsto] dAAE Aottt S 1EHHEE AY 3
&Gz} Atolol] S HAo= A A U AES AT} HILABEL 300km/hE S8t 9o, 2014
S wEste] Ak kS wAsy] 9% AT H 29S8 B sguSALIL A4 Fol ok =9
S|, 78k Aol dAE SxolstE AE Al IEAT SEF) SIS uhel 7)1E A 2 Alas
jof stch HAEo] HugP& s} 7]ERT Fobd 4 gl Hales
7182 e HFeH W AR oFE dx1o 571 dd A £ 55 SEiME 38 7hse A A v <l
o) AYREETE 2318 A9 2AFARA 01 L] (TVM430) ze} 50| 4ol At 53] dxte] S BA
Al s Eo] Uy dxke] kst 23S wgstA ¥ £ GAAA 2 E e H a3 E e} Abpel| whE SEA| o]
AR nEAT AS KTXAES A4A5A, & F 29t HAstE HAGA T} Al ] ofof gt
SHETAM A s=d Fe3d A7l 6,000mo] L, & B mRoldE 44 o)5S 5oz mdsle],
FASH e fdl w A dFE= FrAoIE Ak
BRI RHET| 2ot ASHEAYEROIRt A 2 2L, BRASUS AT SEAARER )
E-mail : kmlee246@krri.re kr E AT ok Hu+d45 % 54(350km/h, 370km/
ISHE T | &P X S TAIE TH 0 A h, 400km/h)Z} 225 (KTX, HEMU-400X)°] w2 &



3 - 0|M=
|

A IEE TR, £EE SEACTER SAAAL
Attt oloh e AT 7|E DHYES] T4 2 AT X
S ARl A8 S Sie e 8 & ol

2.2 B
21 ARENSHE XN AIAH
BHAHEAL 9, APEA = A 2E Sl 2t
HANYA], HAAAYRAESEE, LPEnAY, &5 &
BHRE AF o} Fig. 13} o] F&AF3as YAt
I, A EAls A ZF SETAE riRl s A 8d S
Aol oz Axte] H&EFAE gt =, 7|3 &
SA) S 29 A, vlAEEE S UiE Ak ok
gt 38 BB Fig. 12> vt #1345 300km/h
2 8 Fol AAATE FAFLS u), LA T4 TH2]
STHOIFY
™~

/&
QQ

N
NN
oX
4r
k1
I
3
Hn
I
Rl
=
Q
|
n
x
X
o
o
Iy
x

Aate] LEmste] WE o] BE LFAUAYHOR

2a" 517] 8, Fig. 29 #2ol, FA oA datolEsS 7F
At dake] 27199A AdA £ VI, AdE Sl T
g2 Mo|aL, ST olF T BAIHAM ] daF £EE V2,
AT E S2, T2 Mot} oju], BX & 1HIF}EE, Y
of 9% YA = A Lt
SR IRIXI A Zi0ISE <X : B
V1,81, M) V2,82, M)

>

<+— 01312 =82 8t+—>

Fig. 2 Train movement model
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Fig. 3 Kyung-Bu high speed control curve
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Fig. 4 The procedure of deducing speed control code
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Table 1 Speed control code to Max.speed and rolling stock

Max. speed | Rolling stock Speed Control Code
KTX 300-270-230-170-000
300km/h
HEMU-400X | 300-270-230-170-000
KTX 350-330-300-270-230-170-000
350km/h
HEMU-400X | 350-330-300-270-230-170-000
KTX 370-350-330-300-270-230-170-000
370km/h
HEMU-400X | 370-350-330-300-270-230-170-000
KTX 00-370-350-330-300-270-230-170
000
400km/h 3833)70-350-330-300-270-230-170-
HEMU-400X 400-380-350-330-300-270-230-170-
000(2)
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Fig. 5 TVM430 system headway
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Table 2 Headway to Max.speed and rolling stock

N f
Max. speed | Rolling stock bliomclf Headway B2
KTX 97} 165.4%
350km/h
HEMU-400X 97} 163.3%
KTX 1071 172.6% | £41A
370km/h "
HEMU-400X | 107] | 170.6% | 3% ol
KTX 1170 175.0%
400km/h
HEMU-400X 1170 173.1%
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