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The Simulation of Electric Train Traffic Controlling System

2

Wichian Chutimaskul ' and Peerapol Somphopharoen
King Mongkut's University of Technology Thonburi

Abstract

This paper is concerned with the analysis and design of electric train traffic controlling
system in order to formulate the model and schedule of electric train travelling between each station
of the whole system. The methodology is based on the movement theory of Newton's law. The
physical equations involve with the distance and travelling time between each station. The results
from these eguations are employed as variables to define the travelling model for electric train. It is
also used to calculate the operating schedule of electric train from each station. The study empha-
sises the travalling route, the distance and travelling time between each station, and the total time,

which are applied to control the electric train trafid to make the system robust and secure.

Keywords | Traffic/Electric Train/Simulation/System Analysis
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acceleration rates) Y8N35z II&NN1 (distance between the stations) AN3228930 WA
(limit of speed capability of train) A5 ILARLARDALFWNN é’@m’Luqu@m (desired overall
line-haul travel speeds, including stop) 8931015 78828930 WH1 (maximum accep-
table deceleration or breaking rate) U@z 1Ia198afignH TIuralasEfilNanIENLNISaNde
TuumMaeusn lihde ﬁmﬁﬂmaasj’[ﬂums [1-5]
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o DA lMINaUI WA (turnaround time at terminal)
. 3:mma'ﬁlﬂum‘smLLamqmm‘lwﬁh (distance used to accelerate and brake)

o filfiisuazngasnlwih (time used to accelerate and brake)

32ENWALlEANALTIFIER (distance to run at constant maximum speed)

L’Jﬂ’!ﬁl‘ﬁlﬁaﬂa’mﬁ’agdqﬂ (time spend at constant maximum speed)
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Point of Intersection fia 9aLLUY %ﬁaamam

Delta finyuiu Liluyumeuanssnnadududaogos o v
mmﬁuﬂnma‘[mmaa‘mmamﬂmﬂaw AOB mmo‘mmﬂﬂa
AB(L)

]
L |

Point of Curvature ﬁ;ﬂL"‘mﬁulmmﬂmmuaanmmﬁ‘r’umaﬁagﬂ A

S:’ . d L et 4 =
Point of Tangency Qﬂﬂ%gﬂiﬂﬂ fmwwmwunmaumaﬂaqﬂ B

Tangent Distance 3zbzlduduAE9INIA P.I fagaGudulds P.C wia
Yawlds P.T fle 3202 AV wia VB

Radius eiveossaiildsd flgagudnanail O

% = o o
External Distance #1_5z8291n94 P.1 fisgananarsuedlds AB faszes
cV

Long Chord ﬁa‘smnﬁumamnqﬂL‘%:J@th[ﬁﬁ P.C ﬁog@ﬁuqa‘[ﬁ’a P.T
Aoszez AB

Middle Ordinate #aszuzanyaflanansmaliafiseafianarsnainie
o o g

Length of Curve fiaszazannuenanalas AB

Degree of Curve quﬁ@mgjuﬁnma'saﬁuehu‘[ﬁ’w'n 100 LQT ¥i38
AaTa1 100 was Bdudiuuannulds Feflanygunutiud

Jafilds R lanfl R = 5720.58/D (R fimihenluiuas & D fwian
\{uaen )
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2) Lewnalasnan (compound curve) Usznausaslaainay dedvwmiadnanin
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v = S

avg
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i=1

Taof i fedwamandl Sdreoud 1,2, ... n
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Station #1 ey Station #2 =2 Station #3 S Statio.n#n
t1 2 tn
Ft 4 =)
i
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4.1.1 MBLNNITAIUIN

ﬁnngﬂ‘ﬁ 7 UNGIDHINITATUIULNARIA AT ILRZA AT TIVAIUARZTIITZL=
lasauyddiamszninemiidn g dlusminsoilezdsnaumeidunms 2 1dunsie n)
LEUNIA93 5 B9 lAUA B928EN9 s1, 83, $5, 7 U 9 WAz ) tdumaldadl 4 Tasldun
s2, s4, s6 WAT s8 MUAIAU NMIINATIZRIUAWAaINTIVINTEEEn9nsn IWa= s
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v = 0 + 2ax Il8Y v = O+at
ma.

max

X = (v?m)/za ) t=v 7a .......0)

max

PINBUATIVFOVI X N 81 Wikl dhunndd uaasindunsdn 2 fazwwdtons
71 haZENTIU 61 x ﬂnaglu’malm

L 1 L3 - 1 ﬁ'l L [ Lo G;' CII
INMagNmMFNNEN aAldnnldsuntumszuemaduead (@3 n3Un 7 dsznay)
$1=100 m., s2=50 m., s3=200 m., s4=100 m., s5=400 m., s6=100 m., s7=150 m., s8=100

m., $9=400 m. LRLNI LN NI I@Uauqﬁﬁw v =20m/s ﬂ"ié’mm‘ima:é’muumamﬁ

a=1.0 m/s® UNuAAINEMAIIURUMT (a) WAz (b) =16 x=200 m. WA t=20 s. UBNAAWS
=V e ' 5 1 - a4 W v [ i | =
Pldzwudn x agluzefi 3 Wz s1+s2=150 m. Jodosndt x aouulugaefn 1 uas 2 9zdl
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A
51 8
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mswian 11 NnguMIN (4) unuad

Sl = 0*t1+Y2(1.0)(t1)] = =t
— a =
100 = 0+(0.5)(t1)] . _ il

t1 = 14.14 s.

NN VI wzadldiiluenusidunatsealsl lagldaunisil (3) NRAWEINNT
unuanfel

vl = 0+1.0%1 = 14.14 m/s

NSHIAT 12 PNFUNITN (4) unue

s2 = vit2+Ya(t2) t=0 t=t

u=vi=14.14 B V=V
50 = (14.14)(t2)+Y2(1.0)(t2)] ® = o
t2 = 3.179 s. lwiueadsanu

V2

17.319 m/s

' a \ | & = a o o
MMIr1a t3 laginsudn sefduuuunsoin 1 laolw 3 = t31+32 971

PINFUNITN (4) UNWAIAT t31

50 = v2*31+%a(t31)
| = (17.319)(t31)+"2(1.0)(t31)°
St 31 = 268 s luuaaieai
vd3ii 2 v = 20 /s

max

NNFUN I (4) UNUATNT 32

$3-50 = v *t32+Y>a(t32)

150 (20)(t32)+"2(0)(t32)?

132

.55,
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o1 - =2+ }73 1
WWT1E9T €3 = t31 + 132 e 3B v, — as0m/ —
- —d
= 2.68 + /.5 & t=(32 L
= 10.18 5. $3

x-s1-82=50 s3-50

MIwIaT t4 Lilasanauivezasiifa 0 mis® (AT v =20mis) Iutieaf

aeanuSiaan@ilanenis TXrUNISA  (4) 1NUIWT ed WA ed=v  * 4
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Guiu t4 = 100/20=5 s.

NSEN U AT LIANT LT Xgrvx farsunann s=ut lasfi -‘*J‘“-:?“- n=v LWS¥30
a=0 Tutneil wmzassiuezlel t=1200120=60 s. (WothannutunmAldlumaienangnn
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AN ARIN IR Tz R R0 R939 avmsdimmisudazsaniiizsufeuasen
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t2915s {31 20s

Station #1 Station #2| Station #3 Station #

® = W »
|‘ t1=100 s * 2 =45 * t3 =50 ’1

mngﬂL';“Jumimnmmmﬁmﬂﬂﬁ’wmnamﬁﬁ 1 fommif 2 939 =t1 +t 2= 100+15=
115 s. UBANEMEAT 2 Segoiid 3 734 =t2+t 3=45+20=65 s. NIRRT AND
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