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Development of Optimal Train Operation System in Bottle-neck Section
According to the Opening of High Speed Railway in Seoul Metropolitan Area
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Chunggeun Chun - Sungbong Chung - Baekkyu Namkung

Abstract New Opening of Suseo-Pyeongteak High Speed Railway (HSR) will be a new leap in the Korean railway his-
tory. However if this section of HSR line around Seoul Metropolitan Area opens, the confluence of new HSR and existing
HSR line in Pyeongteak-Osong section will cause a bottle neck problem. In other words, the opening of Suseo-Pyeongteak
HSR line will make the capacity of track reach the limit and the section of railroad between Pyeongteak and Osong will be
saturated. This will also make such troubles as restricting the number of train which stops at Cheonan-Asan station. In this
study, based on the train assignment theory of TVM430 signal system, the methods of calculating headway and number of
train are reviewed and the plan for application of optimal operation pattern during peak hour between Pyeongteak-Osong
section is also suggested. To remove the bottle neck problem in this HSR section, 3 alternatives are suggested and the
expected effects and problems of each alternative are also analyzed. The results show that the troubles caused by excess of
track capacity can be removed without any additional cost if the minimum headway in operating system for HSR is adopted
in this section. In the future, if these alternatives are considered to the long-term plan for operating train and signal systems,
this will improve the efficiency of train operation, which can remove the bottle neck in the HSR line.

Keywords : Excess of track capacity, Bottle neck , TVM430, Efficiency of train operation
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Fig. 1 Procedure of the study
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Considerations
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Calculation of minimum headway
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Calculation of line capacity

- Train speed limit

- Line switcher

- Performance of Acc, and Dec,
- Stop time etc,

Fig. 2 Procedure of Calculating Headway and Railway Capacity
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I

Table 1 Minimum Headway of HSR

Basic Formula

(Num. of block section) x (Length of 1 block section) + (Length of preceding train) / Train speed x 0.95

Calculation

(7 x 1500 +400) x 3.6 / 300 x 0.95 = 138sec (2min 18sec)

Applied Value

138min + 15sec = 153sec (2min 33sec) (15sec :

Lost time of signal confirmation)
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Table 2 Train Operation Plan of HSR (Sum Gyeongbu and Honam line)
Vear Passenger(person) Num. of train/1 way Headway(min) Num. of Train Required
1 day Peak Non-Pead Peak Total Non-Peak Peak Gyeongbu(20) | Honam(10)
2016 95,473 7,556 133 25 158 6.3 4.8 46 37
2017 95,653 7,571 133 25 158 6.3 4.8 46 37
2018 95,834 7,585 133 25 158 6.3 4.8 46 37
2019 96,016 7,600 133 25 158 6.3 4.8 46 37
2020 96,198 7,615 133 25 158 6.3 4.8 46 37
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Table 3 Headway and Number of Trains at Cheonan-Asan Station (Sum of Gyeongbu and Honam line)

Operating Pattern Descending Train Not
ote
Preceding Train Following Train Headway(min) Max. num of Train

Stop Stop 7.4 130
Stop Pass 8.8 109 Calculating headway based on the
Pass Stop 5.6 171 current operation pattern of high
Pass Pass 4.0 240 speed rail using TPS

Average 6.45 148

Note) Number of train by operation patterns = 60/headway x 16 hour,(Korail,2011)
"TPS : Train Performance Simulation
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Table 4 Improvement Alternatives of Number of Trains for Minimum Headway at Cheonan-Asan Station

Operating Pattern Alternative 1 Alternative 2
Preceding Train | Following Train | Headway(min) | Num. of train l?equire.d Headway(min) | Num. of train l?equire.d
Time(min) Time(min)
Stop Stop 7.4 3 222 7.4 2 14.8
Stop Pass 8.8 1 8.8 8.8 2 17.6
Pass Stop 5.6 2 11.2 5.6 2 11.2
Pass Pass 4.0 4 16.0 4.0 4 16.0
Total(Avg.) 5.82 10 582 5.96 10 59.6
Table 5 Optimization Patterns of Train at Cheonan-Asan Station (unit: min)
AlLL Pat. S-P S-S S-S S-S S-P P-P P-P P-P P-P P-S Average
Headway 5.6 7.4 7.4 7.4 8.8 4.0 4,0 4.0 4.0 5.6 5.82
Pattern S-S S-P P-P P-P P-P P-P P-S S-S S-P P-S Average
Alt-2 Headway 7.4 8.8 4.0 4.0 4.0 4.0 5.6 7.4 8.8 5.6 5.96
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Table 6 Effects and Problems of the Alternatives

Improvements Additional Cost Effects Problems Time Period

Setting optimal operation 0 Setting trains with Max. Reaching limit point in case of Short T
ort Term

Pattern Capacity of track (10 per hour) demand increase at peak time
Increase of transport volume Causing inefficiency in
Complex Train Operation 33 billion won . P . & R R Y Short Term
within track capacity operating train
Construction of High Speed o Relieving the limit of . .

Track in Bott legNecllz 216 billion won Bot%le neck Allocation of investment budget Long Term
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