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AGENDA

o Background / Overview
0 Advantages of using the Anylogic RAIL LIBRARY
a Simulation Concepts

O Results and Conclusions



OVERVIEW - Trains A
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a Fleet: 324 EMU'’s ; 93 in this Yard (EMU = Electric Multiple Unit)

a2 Loco on both sides —drive any direction
a Long and Short trains
2 No need to combine / split trains : no Shunting

a Speed Restrictions



OVERVIEW - Yard
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Target

e Actual

Target
1 EMU Actual

Time Complete

a2 Morning Peak
a Afternoon Peak
o No maintenance train movement in yard during Receipt /

Dispatch Cycles



OVERVIEW - Maintenance N
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Yard Target (per day) ‘
a Daily Maintenance Targets (Fleet)

Int. Cleaning

Con. Em. Toilet

Maintenance train-movements outside

U

peak periods ONLY

Running Shed

Lifting Shed IREA 0 Some facilities have parallel services

> |

o |

Ext. Washing 21 ‘
|

|

|

Wheel Lathe 11in 2 days



ANYLOGIC — Railway Track / -Switch
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B 0 Interlock-System: Real Live

Train Source
Train Dispose
Train Move To
Train Couple

Train Decouple




ANYLOGIC - Train MoveTo Logic Block

BLUESTALLION
technologies

= |al Gl
¥s Projects | [ Palette X i = 8 | [ Properties X
3 jects | By Palette roperties

Rail Library trainMoveTo8 - TrainMoveTo

& Train Type Mame: trainMoveTol @ Show name [ Ignore
& Rail Car Type
- train_fwToPoint i Direction: =, O Forward

w Space Markup
— (_) Backward

ut Railway Track <’- T -

- - Ly¢o .
me Position on Track M Calculated automatically from current to target track w
W trainMoveTad

- Blocks Mot specified (train will follow switches)

Train Source If the track gets blocked: A given list of tracks

—>
o . = T = i
Train Disposa <’ Lygo Route should not contain:

Train Move To

Train Couple A R E

Train Decouple train_fwToECTrack trainMoveTob sele

Train Enter <’_

Train Bt train_fwToECTrack

Target is: A given position on track W

train_fwToYard Position on track: train.v trackPoint

Rail Settings

<" <" Check free space on target track:




BLUESTALLION
technologies

ANYLOGIC — Train Automatically Finds Route
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ANYLOGIC — Tracks Manages Reservations




ANYLOGIC — MoveTo Manages Switching &
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SIMULATION — Routing Table (DataBase)
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SIMULATION — Logic
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Simulation Statistics Western View Eastern View DAY 2: 11:58:33 Show Drawing




RESULTS — Train Arrivals

Simulation Statistics Western View Eastern View DAY 2: 09:24:26 Show Drawing
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RESULTS — Train Departures w

Simulation Statistics Western View Eastern View DAY 2: 14:39:00 Show Drawing




RESULTS — Statistics Collection

Simulation Statistics 2 @)

3 3 12
Staging Yard Occupancy over Time (number of EMU as a % of available tracks) Maintenance Yard Occupancy over Time (% of yard in use)
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DAY 2: 17:45:19

]

0 0
01:00 06:33 12:06 17:40 23:13 04:46 10:20 15:63 01:00 06:33 12:06 17:40 2313 04:46 10:20 15:53

@ ALL Staging @ W Staging Yard @ C Staging Yard E Staging Yard @ SE Staging Yard @ int. Cleaning @ CET @ Ext. Washing @ Running Shed @ Lifting Shed @ Wheel Lathe

Staging Yard Occupancy over Time (# of EMU in Yard) Maintenance Statistics

Yard Target (per day) Day 1 Day 3 Day 4

Int. Cleaning 2 2 0 0

Con. Em. Toilet 9 9

Ext. Washing 21

Running Shed 3

Lifting Shed 1in 4 days

Wheel Lathe 1in 2 days

/]:\%j\ ;\ : - Latent Capacity Estimation (based on 12 continuous simulated days)
0

0 = on oy o T — e # Tracks | Track Hours Capacity | Track Hours Occupied | Track Hours Available

@ ALL Staging Yards @ W Staging Yard @ C Staging Yard ¥ E Staging Yard @ SE Staging Yard Wheel Lathe 1 48.0 27.0 21.0

Running Shed 6 288.0 106.52 181.48000000000002

Lifting Shed 192.0 6.0 186.0

A,  Running



RESULTS — Operational Schedules (15 km/h) L.
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04.00 - 06:00 08:00 - 10:00 14.00 - 16.00 19.00 - 22.00
Drspatch Receipt Dispatch Receipt
Target 28 3 3 41
2 EMU
Actua 27 27 39

: Target '
1 EMU A l aI

Time Comp!ete

04:00-06:00 | 08:00 - 10:00 ’1400-1600 19:00 - 22:00

Dispatch Receipt Dispatch Receipt

Target
1 EMU
Actua

Time Complete

0400 - 06:00 08.00-10.00 | 14.00-16:00 19.00 - 22:00
Dispatch Receipt ’ Dispatch

Target
2 EMU Az

Target
1 EMU Aot

Time Complete




Maintenance Statistics
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—--g-

wgsres | tmean | o [ 0 [ o | 1 | o | o

Wheellathe | tin2days | 0 | 1 | o | 1 | o |




RESULTS — Operational Schedules (15— 30 km/h) |
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AY 5;

DAY 5:

04:00 - 06:00
Dispatch

08:00 - 10:.00
Receipt

14.00 - 16:00
Dispatch

04:00 - 06:00
Dispatch

08:00 - 10:00
Receipt

14:00 - 16:00
Dispatch

19:00 - 22:00
Receipt

Target
St Actual

41
39

28
28

28
27

Target

=18 Actual

41
41

28
28

28
28

41
41

Target

1 EMU
Actual

0
0

26
26

26
26

Target

TEMU Actual

0
0

26
26

26
26

0
0

Time Complete

2:32

2:00

Time Complete

1:47

1:91

2:18

1:32

DAY 6:

DAY 6:

0400 - 06:00
Dispatch

08.00 - 10.00
Receipt

14.00 - 16:.00
Dispatch

04:00 - 06:00
Dispatch

08:00 - 10:00
Receipt

14:00 - 16:00
Dispatch

19:00 - 22:00
Receipt

Target
M
A Actual

41
38

28
29

28
26

Target
2 EMU
Actual

41
40

28
28

28
28

41
40

Target
g e Actual

26
23

26
23

Target

HE S Actual

26
26

26
26

Time Complete

202

4:29

Time Complete
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RESULTS — Maintenance (15 — 30 km/h)

Maintenance Statistics

Yard

BLUESTALLIOI

Target (per day)

Int. Cleaning

2

Con. Em. Toilet

9

— Maintenance Statistics
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Target (per day)

Int. Cleaning

2

Con. Em. Tollet

9

Ext. Washing

21—

Running Shed

3

Lifting Shed

11in 4 days

Wheel Lathe

11in 2 days




SUMMARY

Simulation Statistics Western View Eastern View DAY 2: 11:58:33 Show Drawing
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Train movements through Switches DS1.. DS4

24

1

A, Running | | Q) h




CONCLUSIONS & RECOMMENDATIONS /)

BLUESTALLION
[ \ technologies

a Speed Limit (15 km/h) breaks the Timetable
a Variable Speed in Yards
a Parallel Switches allow multiple outgoing routes

2 Queue Trains on outgoing tracks

25



Thank you!
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cecil@bluestallion.co.za
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