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® WHATIS CBTC?
l ® AUTONOMOUS OPERATION
SAFETY

® STRATEGY
® POLICY
® ORGANIZATION

@ AUTOMATIC TRAIN CONTROL

® KEY COMPONENTS
®  ASELSAN APPROACH
® ATC & SAFETY RELATION
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ATC : Automatic Train Control
OBATC : Onboard Automatic Train Control
. . MA : Moving Authorit
3. ATC system calculates Moving Authority (MA) MDR ) MobiIegData Rad\i/o

Wayside ATC

®

4. Wayside ATC system transmits MA to Train A via Wi-Fi

2. Train B transmits its position and speed via MDR

Data Network
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A 5. Onboard ATC system calculates safe braking 1. Train B calculates its position and speed B l
®Tachometer . . A
curve according to given MA and speed limit
® Moving Authority
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COST

® Deployment

® Operation

Accurate Operation
Adaptive Planning
High Capacity

High Punctuality

Determinism

Accuracy

Low Error Rate
Progressive Improvement
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THE HOURGLASS MODEL (EN50129)

Risk Assessment

System Definition
Risk Analysis, including:
» Hazard Identification
« Consequence Analysis
* Selection of RAP
Risk Evaluation

overlaps

B
» System Requirements Specification
A” Staff are . » List of identified hazards with Note_ During each
H = associated safety measures project,
Safety d IWayS responSI ble g » Safety Requirements: _D Additional responsibilities are
H 2 e Selected Codes of Practice h d clarified
comes first! for the E « Objectives from ERE . A?:::i::astion unambiguously in
. - » Reference systems specifications Conditi order to avoid
ach |evement S ondrtions gaps or undesired
S
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» Hazard Analysis
e Causal Analysis
e Hazard Identification
(refinement)
e Common Cause Analysis
» Demonstration of Compliance

Hazard Control
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Conformity with the requirements of standards

Build a common safety culture between project stakeholders

RAMS Team Regular Meetings

Safety Reviews

Emphasize Safety in each Project meetings

Project Partners and Sub-contractors informed and audited if necessary

Prevent fatalities and serious injuries

Analysis
Engineering activities

Reduce the frequency and impacts of hazards

Safety Measures
Safety Related Application Conditions (SRAC)
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Assessor (ISA)

Software Safety Consultancy

System Safety Consultancy

Project Quality
Manager ( QM )

Validation Manager (VAL)

Validation Team
( DES & QE & TST)

Verification Manager (VER)

Project Manager (PM)

[
Verification Team
{ HW & DES & TST)

Safety Manager (SM)

Safety Team
( HW & DES )

HW Manager

HW Team
( DES, QE )

SW Manager

SW Team

Design Manager

System Design Engineers (DES)
Configuration Manager (CM)
Reguirement Manager ( RQOM )

Test & Integration Manager

Test & Integration Team
(TST, QA, DES)
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System &
Software Safety
Consultants
Review
Release
Consult
Coordinate
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Project Team

Safety Team

Safety Manager
Safety Engineer

ISA
Independent
Safety Assessment
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Enginearing and Design
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System Integration
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SAFETY INTEGRITY
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SUB-
SYSTEMS/INTERFACES
SIL4 Safe Protocol
SIL4 Safe Computers &
Safe Relays / SIL4 BTM &
Balises
EN50128 Compliant
Software Development

PROJECT MANAGEMENT

Systematic & Quality Based
Project Management
FMECA, FTA, HazOp, CCF,
etc - Engineering Activities
Peer Review
Expert Verification

DESIGN
Composite Fail-Safe Design
Sensor Fusion — Odometer

System ( 2003 )
Redundant System
Architecture
Maintenance Friendliness —
Modular Design
Hardware Diversity
Self Diagnostic Functions
\, CENELEC Compliant Methods
Applied
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AUTONOMOUS

* Accurate Operation * Determinism

* Adaptive Planning * Accuracy

* High Capacity * Low Error Rate

* High Punctuality * Progresive Improvement

* Low Error Rate

* Progresive Improvement
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AltyaplYatmmlan Genel
Madarlaga
Mistori: Cengiz-Kolin-Kalyon-Ozgin Ort.

Hat Uzunlugu: 32,4 km

Operasyon Hizlar: 120 km/s

Istasyon Sayisi: 7 vﬁtasyon

Arac Says: 24 set (24 set x d Arac)

Otomasyon Seviyesi: SUrucusuz (GoA4)

Emniyet Seviyesk: SiL4

Isletme Sikhgu: 180 sn

Emre Amadelik: Sicak yedekli sistem tasarnmi

2 adet cografi ve
sicak yedekli merkez

(GYH+HYH)
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idare:

Mdasteri:

l; U;unluém
Operasyon Hizlar:

istasyon Sayisi:

Arag Sayisi:

Otomasyon Seviyesi:

Emniyet Seviyesi:
Emre Amadelik:

Kumanda Merkezi:

Depo bdélgesi:

Altyapi Yatinmlan Genel
Madurluga

Kolin-Kalyon Cengiz Ort.
36,6 km

120 km/s

9 jstasyon

20 SetT2C; Se:( 4 Arac)
Strucuasaz (GoA4)

SiL4

Sicak yedekli sistem tasarimi

2 adet cografi ve
sicak yedekli merkez

(GYH+HYH)
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idare:

Miisteri:

Hat Uzunlugu:
Operasyon Hizlar:
istasyon Sayisi:

Arag¢ Sayisn:

Otomasyon Seviyesi:

Emniyet Seviyesi:

Emre Amadelik:

Kumanda Merkezi:

Depo bdlgesi

EZE

15,4 km

80 km/s

11 istasyon

28 Aracg (4 Arag x 7 set)
Sarucusuz (GoA4)

SiL4

Sicak yedekli sistem tasarimi

2 adet cografi ve
sicak yedekli merkez
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