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 Length of the track: 23 km

 10 train stations

 Modification of 4 vehicles

 Technical implementation of automatic train
operation by Industrial Partner Siemens

Details

Pilot track Berliner Tor – Aumühle

Cutout

The Digital S-Bahn Hamburg project was a pilot for ITS World 
Congress 2021 

Route network S-Bahn Hamburg
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The main use cases to show the GoA2 and GoA4 operation
at the S-Bahn Hamburg
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Transition 
between conventional/PZB and ETCS/ATO 1

Highly automated operation GoA22

Highly automated dispatching3

Exit of the passengers and the train driver
leaves the train at plattform.4

Fully automated operation (Shunting)  
Bergedorf track 9 or 105

Boarding of the passengers and the train
driver at the platform6

6

541 2

3

3

32

GoA2 operation GoA4 operation21

Pilot track Berliner Tor –
Aumühle automatic train
operation with supervision by
train driver

Provision at the platform in 
Bergedorf without train driver
(fully automated shunting)
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Structure of the Safety Organisation

DB Systemtechnik | Marc Geisler | Safety and AsBo | 03.11.2021 7

Subproject 
Authorisation / 

Safety

Safety Management-Board
Safety manager (SM) total

Authorisation Safety

Operation VehicleInfrastructure

Column
1

Migration 
ESTW 
Simis C

Column
2

ETCS / 
RBC

Column 3
Anp. ESTW –

ETCS / 
Bedienplatz

Column 4
ATO / 

Datensammler

Interfaces 
/ 

Integration

Level 1
SST-R

Anp. ZSG

…

CSM-RA SIRF

CSM-RA

Highly
automated
operation

GoA2

SM
Infrastructure

SM 
Operation

SM 
Vehicle

Safety manager (SM)

Project manager / subproject
manager

S-Bahn Hamburg railway
operations manager (ROM)

Level 2, 3
Preparation

ETCS/ATO/AVVO
Activation ETCS/ATO

Fully automatic shunting
GoA4

Ril 408.1431 / 3431

ROM

VAR 

based on

CSM-RA

Safe Integration 

Infrastructure Operation Vehicle

SIRF – Safety regulation vehicle

Entwurf



The functions for GoA2 operation meet general safety requirements in 
order to maintain the existing level of safety
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Main function:
Overall Changes GoA2

Requirements from the EBO
for safe operaton

 Protection goals

Requirements from the TSI‘n
for safe operaton
 Protection goals

Inheritance of the
requirements for achieving
the protection goals to the

underlying functions

Leading national regulation to
ensure safe operation in Germany

EBO:

vehicle infrastructureoperation
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Requirements for the change from the operational point of view:

Operational Settings and Technical Realisation ensure safe
integration of the amended Sub-systems 
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Requirements from the operation

Safety characteristics

Have to match 
each otherSafe integration of the Subsystems into the SMS of the S-Bahn Hamburg

Vehicle 
• Highly automated dispatch (GoA2)
• ETCS (GoA2)
• ATO (GoA2)
• Amended vehicle control unit (GoA2, GoA4)
• AVVO (GoA4)

Highly automated operation
(GoA2)
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Column 1
Migration 
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ETCS / 

RBC

Column 3
Anp. ESTW –

ETCS / 
Bedienplatz

Column 4
ATO / 
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Infrastructure

Fully automated operation
(GoA4)

AVVO: Advanced Vital Vehicle Operation
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For safe integration, the functioning of the interfaces in the overall context is
necessary
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Modified
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Operation
modified not 
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not 
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Black arrows: interfaces within the change

Vehicle fleet
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modified

CCS

Interfaces between sub-systems within the system under assessment and to the existing system

modified

4 
m

od
if

ie
d

ve
hi

cl
es

Orange arrows: interfaces to the existing system S-Bahn Hamburg 
(safe integration)

The CCS and ATO over ETCS subsystems are closed systems that
are considered separately, but their function in the overall system
must be taken into account. 



Landkarte des Sicherheitsmanagementsmit den diversen RMVs

DB Systemtechnik | Marc Geisler | Safety and AsBo | 03.11.2021 13

Infrastructure Safety Plan
SiPla Gesamtsystem

SiPla Fahrzeug

Abhängigkeiten Vorgehen
und Dokumentation

Single evidence 1
ND-1

Anforderung an 
AVVO Entwicklung

Safe
Integration

SysDef

RMV

G
ef

äh
rd

un
gs

pr
ot

ok
o

ll
C

SM
-R

A
 D

el
ta

 L
H

C
ol

um
n

1
C

ol
um

n
2

C
ol

um
n

3

Evidence
preparation

C
ol

um
n

4

G
ef

äh
rd

un
gs

lo
gb

uc
h 

In
fra

st
ru

kt
ur

S
ys

D
ef

 In
fr

as
tr

uk
tu

r
(M

an
te

ld
ok

um
en

t C
S

M
-R

A
)

Vehicle

SysDef

RMV: SiAnSpec

SysDef

RMV: SiAnSpec

V
eh

ic
le

 le
ve

l
2+

3
V

eh
ic

le
 le

ve
l

4

SysDef

RMV: SiAnSpec

V
eh

ic
le

 le
ve

l
1

Operation
SysDef

RMV: SiAnSpec

SysDef

RMV: CSM-RA

Vorl. Gef. Analyse

SysDef

G
oA

2
G

oA
4

RMV: Gef. AnalyseG
oA

4 
te

st
dr

iv
e

Konzept-
anpassung  in Arbeit

bzw. noch zu 
erarbeiten

 Freigegebene Version 
vorhanden (ggf. zu 
updaten)

Beeinflussung / Input

Nachweise können auch für mehrere 
Anforderungen verwendet werden Single evidence 2

ND-2
Single evidence n

ND-n …






























()





SiBeBe AsBo Fz 1

Artikel 16 Erklärung EBL

Validierungsplan 
und –bericht Fz 1

SiBeBe AsBo Fz 2/3

Artikel 16 Erklärung EBL

Validierungsplan 
und –bericht Fz 2/3

OSS / EBA:
Genehmigung
Fz Stufe 1-3

OSS / EBA:
Genehmigung

Fz Stufe 4

SiBeBe AsBo Fz 4

Artikel 16 Erklärung EBL

Validierungsplan 
und –bericht Fz 4

SiBeBe AsBo HAF

Artikel 16 Erklärung:
Zustimmung EBL

HAF

Validierungsplan 
und –bericht HAF

SiBeBe AsBo SI

Artikel 16 Erklärung:
Zustimmung EBL

Sichere Integration

Validierungsplan 
und –bericht SI

Antrag auf 
Probefahrten nach 

§15 EIGV beim EBA

SiBeBe AsBo VAR Pf

Validierungsplan 
und –bericht VAR Pf

Artikel 16 Erklärung EBL

RMV – Risk Management Process

SysDef – Systemdefinition

SiAnSpec – Safety Requirement
Specification

SiPla – Safety Plan

SiBeBe – Safety Assessment Report

Validierungsplan und –bericht –
Validation Plan and Validation 
Report

Entwurf



Table of contents 

1. The project “Digital S-Bahn Hamburg
2. The safety approach
3. The assessment

DB Systemtechnik | Marc Geisler | Safety and AsBo | 03.11.2021 14Entwurf



Independent Safety Assessments and Conformity Assessments 
against TSI and NNTR 
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Assessment Operation GOA2 (HAF)

Assessment Requirement Capture

Assessment Safe Integration

12 Safety Assessments Reports are necessary for

Assessment Operation GOA4 (VAR)

Assessment Rolling Stock

Level 1 (automatic dispatching procedure)

CCS (ETCS – on bord)

Level 2 and 3 (integration of ETCS and ATO)

Technical components for GOA4

Assessment Infrastructure

Migration electronic signal box (ESTW)

CCS (ETCS – track side)

Adjustment electronic signal box / ETCS operator station

ATO – track side
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Contact

Marc Geisler
DB Systemtechnik GmbH
Safety and AsBo - TT.TVP 31

+49 160 97460512
marc.geisler@deutschebahn.com
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