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Purpose

AAH§V\LGF to the question what is the maximum train length or train hauled ma

I OOZ2ZNRAY3I U2 UKS RAFTFSNBYU auSOKY?Z

Ad ¢ SOKy 2t 23¢é¢ YSIya V20R,2TELSE), butklSo: (i &
Athe brake regime of the wagons,

Athe number of Traction Units and their position - of [abel
xampleof labe
Athe way to handle the degraded mode BR187400 300 G LL 32401500170

ATrains are considered formed by sttgins.
ATrains are built statistically, according to the Leaflet UIC 421.

Alnputs for the statistical engine are taken from readrld-trains running in
Germany.
ASubtrain mass distribution, wagon type distribution, payload distribution for each wag
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Statistic approach

New system
Trains with length 700 < L < 1000 m
in brake regime G
including mass restrictions

New system VS Reference System

System
GP-trains < 1200t

Low hazard High hazard
rate rate
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Statistic approach
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Statist T

l Determine total train mass for train, |
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Examples of trains

System configuration 2: target system
Status Quo

direction

System configuration 1:

Coventional traction with higher

740 m trainlengths (depending on the | ] | ] | ] | ] |l ] 1 ] | ] 1 ] | ] | ] | ] | ] |

results of train dynamic calculations)
(up to 835 m on relation Maschen-

Padborg possible) [ [ o o o — O —
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- Locomotive - 1.500 m 1.000 m 740 m
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Inputs from Sensitivity Analysis

ADeliverable D2.2

A https://www.marathon2operation.eu/web/pdf/D2.2 TrainDy Sensitivity Analysis.pdf
A https://www.marathon2operation.eu/web/pdf/M20 D2.2 Extended results.pdf

AMain results: among all technical parameters, the most relevant are:
ATime needed to fill the braking cylinder at 95% R3%]:
At NBaadzZNE Ay 0 NIFK2ST OredzyAQUR\SBELET 2LNK FaaAS/ wb K
AMean efficiency of the rigging [+8%];
ADelay scatter in GSIR communication [+/30%]
A 1000 is an appropriate size for the statistic sample

AFrom the S2R tests of May:
AGap between buffers: 40 mm
At SNF2NXI YOS 2F ¢NIYOUA2Y !'yAda 5NANISNIA
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https://www.marathon2operation.eu/web/pdf/D2.2_TrainDy_Sensitivity_Analysis.pdf
https://www.marathon2operation.eu/web/pdf/M2O_D2.2_Extended_results.pdf

Terminology

AFollowing results employs some symbols to shorten the notation:
AM¢e OHCI X0 YSFya GKI G 4drdnS,id Nliskglasdiciraiy | RS 2
A SW means that there is one loco at the end of the train

AP, GP, LL, G are the brake modes according to the UIC 421; GH is a brake mode G but applit
almost uniformly loaded wagons (trains have mass between 2501 and 5500 ton)

A Above brake modes define the hauled mass of the sub trains, implicitly; e.g. a @Risuiias an hauled mas

between 1201 and 1600 ton.
A Please consider that, in many cases, the overall train runs in brake position G, but there are some simu
where the brake modes of the stilains are kept when they are connected.

A EB is Emergency BrakinggB is full Traction up to 30 km/h followed by an EB. Speed is 30 km
AAIll results refer to GSM and in Nominal mode
Al I-,c')éf,é G RS NJ A f YSY[’]F’, VR
aOOANILdzr f RAaANHzZLIWUAZY €EZX a
from real trains.
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Result 1T

1T with loco BR187
having length 0-740, and mass 0-800,
running in P brake mode and performing a T-EB
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1T with loco BR187
having length 0-740, and mass 0-800,
running in P brake mode and performing a T-EB
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Result 1T

1T with loco BR187 1T with loco BR187
having length 0-740, and mass 801-1200, having length 0-740, and mass 801-1200,
running in GP brake mode and performing an EB running in GP brake mode and performing an EB
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Result 1T

1T with loco BR187 1T with loco BR187
having length 0-740, and mass 801-1200, having length 0-740, and mass 801-1200,
running in GP brake mode and performing a T-EB running in GP brake mode and performing a T-EB
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Result 1T

1T with loco BR187
having length 0-740, and mass 1201-1600,
running in LL brake mode and performing an EB

1T with loco BR187
having length 0-740, and mass 1201-1600,
running in LL brake mode and performing an EB
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1T with loco BR187
having length 0-740, and mass 1201-1600,

running in LL brake mode and performing a T-EB

Result 1T

1T with loco BR187
having length 0-740, and mass 1201-1600,
running in LL brake mode and performing a T-EB

o @2
N -
T

Frequency
o

o

-1 -0.5 0 0.5 1 15
Ratio with admissible value

1000

1100 1200 1300 1400 1500 1600 1700 1800
Hauled Mass [t]

300

Disruptioh = 8|.2:1 3%

350 400 450 500 550 600 650 700
Train length [m]

e

-200 0 200 400 600 800
Longitudinal Forces [kN]

0“ MAke RAIl The HOpe for
protecting Nature 2 future
OPERATION

25 >
2 0.1
1]
2 0.05
e
r 0
=
[ ]
i S 0.1F
= 0.05F
g !
T 0
2
1000 1200

Grant Agreement
Number 826087

25 3 3.5 4 45
Mass per length [ton/m]

CA Shift Rail




Result 1T

1T with loco BR187 1T with loco BR187
having length 0-740, and mass 1601-2500, having length 0-740, and mass 1601-2500,
running in G brake mode and performing an EB running in G brake mode and performing an EB
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Result 1T

1T with loco BR187 1T with loco BR187
having length 0-740, and mass 1601-2500, having length 0-740, and mass 1601-2500,
running in G brake mode and performing a T-EB running in G brake mode and performing a T-EB
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1T with loco BR187
having length 0-740, and mass 2501-4000,
running in G brake mode and performing a T-EB

Result 1T
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