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Quantitative analysis on the technical interoperability between railway
systems for the operation of trans-continental railways

Su-Myung Park”, Eun-Kyung Park’
'Korea Rail Corporation
Dept. of Electric Railway Convergence Science, Dongyang University
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Abstract Recently, as South Korea has joined the OSJD, the rules of the OSJD need to be applied to South Korea.
Therefore, the railways are connected to the continent railway in terms of software, but the railway systems in
neighboring countries have been developed and operated for a long time, and are quite different with some restrictions
in terms of hardware. Therefore, this study analyzed the current railway systems of neighboring countries' based on
the TSI used in Europe for technical interoperability. A real operation with the operation models within the specific
route was assumed and vector functions for the Infrastructure vector & Rolling stock vector were produced. The IOP
value was calculated by working out the interfacing matrix value between the infrastructure vector and rolling stock
vector. As a result of calculating the IOP in a specific route, which is from Busan South Korea to Vladivostok with
the diesel locomotive hauling freight cars, the value was only 22%, which is fairly low in terms of the interoperability.
In other words, there are 77.8% restricting items preventing their interoperability. Such restricted causes should be
improved to increase the technical interoperability in the long term. Moreover, and when railway systems are
constructed and manufactured, it is important to keep IOP 100% to increase the operating efficiency in continental

railways.
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Fig. 1. Classification of railway system based on TSI.
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Table 1. Major parameters to restrict interoperability o] A5 98AS AoksteE B 178 FAoR EE
o] JHEO 53159 o ZolE] =
TSI Selective Restricted Non-restricte ARl FEEE MOR ZEdtslelor MOl ¥9tH =
parametr ! 2o 97bx] GEolw L, MAGHIEAS 93 87z
INFRA i 3 > 2 323, MB(AARD), MC(d714 7<), MD(-44 2
Ener; 3 1 2 - - -
=4 B, ME(A7holl 242) ZFAIAX e gtsg el
Command, Control, _ -
Sl [ - : olel WHEolzl MR E Qe R TEY, THER
Tunnel safety 1 1 - :TL}—Zi Arapgogzdd 4 A8 st ok
Accessability for the 3 ) . 7y W 3o s oglo] e H A5 4o Bl
disabled - T AL = = =
. . Eliss om E 2 MO 259 WMES 49 o ¥
assengers e _
Locomotive 1 4 7 goltk. MO= A 9% VAol F5oR
Frigh 5 2 : Aod 358 Ao o & Aol oflol] 72 2
Sum s n [ o 238 A7 49 MAE 34, MBE CAsRa,
MC= 717132k MD 2, ME= A2k Egi
7} MOS} WIE7HA 2 MA, MB, MC, MD, ME: &
= o ols S HH o o] 3} 2= o) H o A=W S)
3. A SME B HTDEAA  PHSE 9 B A0 26 ATl 2A
e HeEETE 1480 §la oiE 7“:/\]1‘41 o= of
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Table 2. The definition of parameter MO, MA, MB
Classification Parameter Value INFRA Vehicle Combination
MOl Matching to the TSI-Infra Matching (Y/N) Injyro12) - X
Structure Gauge GA, GB, GC In27023) -
MO2 G1,GA,G2,GB,GBI, GB2 A Mror
Kinematic loading gauge G C’ e ? T - Ve 17027 [37]
) . M /03
MO3 Matching to the TSI-Tunnel Safety | Matching (Y/N) In 032 Ve 1703() [22]
. - Ve y, 3
Fire safety category None, A, B €170403) M0
MO4 . . below 1km, 1-5km, Skm
Tunnel maximum distance Inyr0403) | - [33]
over
MO5 Matching to the TSI-Noise Matching (Y/N) - Ve 1705(2) X
MOS Temperature range TrivInTs - Vearos® | cMm MO6
Ambient temperature Conforming to  T,,,T Inpro6 | - [32]
CM y,
MO7 Maximum gradient Gradient and Distance Inyro72) | Vepr07(2) [ 21;]}07
MO8 Track load 20~25 ton IN2r083 | - CM 3708
Axle load 20~25 ton - Ve ;083) | [33]
N0 @ CM
MO9 Gauge 1,435mm, 1,520mm v ® [ 21;]}09
M09 Lol
MA1 Freight car Ve a1 X
MBI Locomotive Vet X
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Table 4, Matrix value of factor vector

Assumption | 1| 2| 3| 4| 5| 6| 7| 8| 9| 10| 11|result
r(1,1) 1 1) 1| 1| 1| 1| 1| 1| 1| 1| 1| 1
r(1,2) I{ 1 0] Of 1| 1| 1| 1| 1| 1| 1| O
r(1,3) 1) 1| 1| 1| 1| Oof 1| O] O] 1| 1| O
r(2,1) Of L} I} 1| 1] 0] Of 1| 1| 1| 1| O
1(2,2) Of 1 1| Of 1| O Of 1| 1| 1| 1| O
1(2,3) O O L| 1| 1| 1] O] Of Of 1| 1| O
r(3,1) 1) 1| 1| 1| 1| 1| 1| 1} o] 1| 1| O
1(3,2) 11 0] O Of 1| Of 1| 1| O] 1| 1| O
13,3) 1] 1 1 1| 1) 1| 1| 1| 1| 1| 1
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