
 

Train Safety Systems 

T HR RS 13001 ST 

Standard 

Version 2.0 

Issued date: 04 December 2017 

 
© State of NSW through Transport for NSW 2017 
 



T HR RS 13001 ST 
Train Safety Systems 

Version 2.0 
Issued date: 04 December 2017 

 

Important message 

This document is one of a set of standards developed solely and specifically for use on Transport Assets (as defined in the Asset 
Standards Authority Charter). It is not suitable for any other purpose. 
The copyright and any other intellectual property in this document will at all times remain the property of the State of New South Wales 
(Transport for NSW).  
You must not use or adapt this document or rely upon it in any way unless you are providing products or services to a NSW 
Government agency and that agency has expressly authorised you in writing to do so. If this document forms part of a contract with, or 
is a condition of approval by a NSW Government agency, use of the document is subject to the terms of the contract or approval. To be 
clear, the content of this document is not licensed under any Creative Commons Licence. 
This document may contain third party material. The inclusion of third party material is for illustrative purposes only and does not 
represent an endorsement by NSW Government of any third party product or service. 
If you use this document or rely upon it without authorisation under these terms, the State of New South Wales (including Transport for 
NSW) and its personnel does not accept any liability to you or any other person for any loss, damage, costs and expenses that you or 
anyone else may suffer or incur from your use and reliance on the content contained in this document. Users should exercise their own 
skill and care in the use of the document. 
This document may not be current and is uncontrolled when printed or downloaded. Standards may be accessed from the Asset 
Standards Authority website at www.asa.transport.nsw.gov.au 

 
© State of NSW through Transport for NSW 2017 
 



T HR RS 13001 ST 
Train Safety Systems 

Version 2.0 
Issued date: 04 December 2017 

 

Standard governance 

Owner: Lead Rolling Stock Engineer, Asset Standards Authority 

Authoriser: Chief Engineer, Asset Standards Authority 

Approver: Executive Director, Asset Standards Authority on behalf of the ASA Configuration Control 
Board 

Document history 

Version Summary of changes 

1.0 First issued 04 November 2016. 

2.0 Second issue 
Changes include clarification to content in Section 2.1 and Section 2.2; minor edits to Table 1 
and Table 2. 

For queries regarding this document,  
please email the ASA at  
standards@transport.nsw.gov.au 
or visit www.asa.transport.nsw.gov.au 
 

 
 
© State of NSW through Transport for NSW 2017 
 



T HR RS 13001 ST 
Train Safety Systems 

Version 2.0 
Issued date: 04 December 2017 

 

Preface 
The Asset Standards Authority (ASA) is a key strategic branch of Transport for NSW (TfNSW). 

As the network design and standards authority for NSW Transport Assets, as specified in the 

ASA Charter, the ASA identifies, selects, develops, publishes, maintains and controls a suite of 

requirements documents on behalf of TfNSW, the asset owner. 

The ASA deploys TfNSW requirements for asset and safety assurance by creating and 

managing TfNSW's governance models, documents and processes. To achieve this, the ASA 

focuses on four primary tasks: 

• publishing and managing TfNSW's process and requirements documents including TfNSW 

plans, standards, manuals and guides 

• deploying TfNSW's Authorised Engineering Organisation (AEO) framework 

• continuously improving TfNSW’s Asset Management Framework 

• collaborating with the Transport cluster and industry through open engagement 

The AEO framework authorises engineering organisations to supply and provide asset related 

products and services to TfNSW. It works to assure the safety, quality and fitness for purpose of 

those products and services over the asset's whole-of-life. AEOs are expected to demonstrate 

how they have applied the requirements of ASA documents, including TfNSW plans, standards 

and guides, when delivering assets and related services for TfNSW. 

Compliance with ASA requirements by itself is not sufficient to ensure satisfactory outcomes for 

NSW Transport Assets. The ASA expects that professional judgement be used by competent 

personnel when using ASA requirements to produce those outcomes. 

About this document 

This standard covers rolling stock onboard safety systems which protect train safety in the event 

of a failure in manual functions of train operation that are performed by the driver. Such systems 

have previously been termed 'driver safety systems'. 

This standard also covers onboard safety systems that protect the platform-train interface 

(including supervising passenger transfer) which represents a change in approach to driver 

safety systems that was previously adopted within NSW. Thus a new term 'train safety systems' 

has been introduced in this standard to accommodate for the change. 

The standard provides a holistic framework for train safety systems solution development. 

This standard is a second issue. The changes from the previous version include: 

• clarification of wording in scope (Section 2.1) and application (Section 2.2) 
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• minor change to Table 1 in Section 6.1 to include supervision of train status as a function of 

train operation applicable to this standard 

• amendment to Table 2 in Appendix A as a result of the change to Table 1 
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1. Introduction 
Operating a train is a complex and safety critical task. It consists of a series of functions carried 

out either manually or automatically. Manual functions are controlled by the train crew. 

This standard covers safety systems designed to reduce the likelihood, or protect against the 

consequences of a failure in the manual functions of train operation. In this standard these 

safety systems are termed train safety systems (TSS). 

Given the nature, complexity and potential risk of train operations, multiple levels of risk controls 

are necessary to achieve the desired level of safety performance through a combination of 

onboard, infrastructure and administrative systems. Any of these types of systems can be 

considered to form a component of the overall TSS. Figure 1 illustrates the TSS concept and 

Appendix A provides an example of a TSS used in the TfNSW metropolitan rail area (MRA). 

Train 
safety 

systems 
(TSS)

Onboard safety 
systems

Administrative 
systemsInfrastructure

Figure 1 - Train safety systems concept 

The importance of the effectiveness of TSS in safe train operation was highlighted in the final 

report of the Special Commission of Inquiry into the Waterfall Rail Accident. 

2. Purpose 
The purpose of this standard is to: 

• specify the functional requirements of rolling stock onboard TSS 

• provide a framework for designing rolling stock onboard TSS for any passenger rolling 

stock operating in the MRA 
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2.1. Scope 
This standard covers rolling stock onboard safety systems relating to functions carried out by 

the driver. Such systems have previously been termed 'driver safety systems' in NSW. 

This standard also covers onboard safety systems that protect the platform-train interface 

(referred to as the passenger transfer supervision system). 

The joint consideration of both the driver safety system and passenger transfer supervision 

system in conjunction with one another represents a change in approach to that previously held 

within NSW with regard to train safety. 

While the scope of the standard is confined to systems and equipment installed on trains, the 

selection and design of TSS is based on the operational context and other systems that are not 

onboard safety systems but are also used to achieve train safety. Refer to Figure 1. 

This standard covers only those onboard safety systems that protect the safety critical manual 

functions of train operation. 

Other rolling stock systems that interface with TSS and contribute to the safety train operation, 

such as fire and emergency, passenger access and egress, control and monitoring, traction, 

braking and train communication are not included within the scope of this standard. 

Figure 2 illustrates the scope of this standard in the overall context of train safety. 

Figure 2 - Illustration of the scope of T HR RS 13001 ST 
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2.2. Application 
This standard applies to all new or 'substantially modified' multiple unit passenger trains 

(including locomotives designed to operate exclusively for passenger operations as power units) 

that operate on the MRA. 

Refer to T HR RS 00820 ST RSU Appendix B – Glossary for definition of 'substantially modified' 

vehicle. 

Section 6 details a holistic framework for TSS development, which would enable compliance of 

the functional requirements detailed in Section 5 of this standard. 

TSS requirements for locomotive hauled passenger trains, unless otherwise stated in the rolling 

stock procurement contract, are detailed in T HR RS 00840 ST RSU Appendix D - Driver Safety 

Systems. 

TSS requirements for non-passenger rolling stock are also detailed in T HR RS 00840 ST. 

Figure 3 illustrates the applicability of this standard in relation to different rolling stock.  
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This standard is intended to be used by Authorised Engineering Organisations (AEOs) and 

stakeholders involved in the asset life cycle of TSS for use on new or substantially modified 

passenger trains. 

AEOs and stakeholders include suppliers, designers, manufacturers, operators, maintainers, 

system assurers and certifiers of complete rolling stock or rolling stock systems, equipment or 

components. 

This standard may also be used by organisations designing rolling stock for use by third party 

operators on the network. 

This standard also applies to the strategic, planning and delivery divisions within TfNSW for 

fleet and infrastructure planning, and development determination. 

This standard does not apply to light rail or metro rolling stock. This standard does not apply to 

light rail or metro networks. 

3. Reference documents 
The following documents are cited in the text. For dated references, only the cited edition 

applies. For undated references, the latest edition of the referenced document applies. 

International standards 

IEC 62236-1 Railway applications – Electromagnetic compatibility – Part 1: General 

IEC 62236-2 Railway applications – Electromagnetic compatibility – Part 2: Emission of the 

whole railway system to the outside world 

IEC 62236-3 Railway applications – Electromagnetic compatibility – Part 3-1: Rolling stock - 

Train and complete vehicle 

IEC 62236-3 Railway applications – Electromagnetic compatibility – Part 3-2: Rolling stock – 

Apparatus 

IEC 62236-4 Railway applications – Electromagnetic compatibility – Part 4: Emission and 

immunity of the signalling and telecommunications apparatus 

IEC 62236-5 Railway applications – Electromagnetic compatibility – Part 5: Emission and 

immunity of fixed power supply installations and apparatus 

IEC 62278 Railway applications – Specification and demonstration of reliability, availability, 

maintainability and safety (RAMS) 

IEC 62279 Railway applications – Communication, signalling and processing systems – 

Software for railway control and protection systems 

IEC 62290-1:2014 Railway applications – Urban guided transport management and 

command/control systems – Part 1: System principles and fundamental concepts 
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IEC 62425:2007 Railway applications – Communication, signalling and processing systems – 

Safety related electronic systems for signalling 

Note: The equivalent European standard (EN) is accepted as well as the International 

Electrotechnical Commission (IEC) standard. 

Australian standards 

AS 7722 EMC Management 

Transport for NSW standards 

T HR HF 00001 ST Human Factors Integration - Rolling Stock 

T HR RS 00820 RSU Appendix B - Glossary 

T HR RS 00840 ST RSU Appendix D – Train (Driver) Safety Systems 

T HR SC 00006 ST Rolling Stock Signalling Interface Requirements 

T HR SC 01650 SP ETCS Onboard Equipment 

T MU AM 04001 PL TfNSW Configuration Management Plan 

T MU AM 06006 ST Systems Engineering 

T MU AM 06008 GU Operations Concept Definition 

T MU AM 06008 ST Operations Concept Definition 

T MU HF 00001 ST Human Factors Integration - General Requirements 

T MU MD 20001 ST System Safety Standard for New or Altered Assets 

Legislation 

Rail Safety National Law (NSW) 

Other reference documents 

IEC/TR 62267-2 – 2011 Technical Report – Railway applications – Automated urban guided 

transport (AUGT) – Safety requirements – Part 2 Hazard analysis at top system level 

The Hon. P. A. McInerney QC 2005, Special Commission of Inquiry into the Waterfall Rail 

Accident – Final Report 

4. Terms and definitions 
The following terms and definitions apply in this document: 

AEO Authorised Engineering Organisation 

ASA Asset Standards Authority 
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ATP automatic train protection; a system which supervises train speed and target speed, alerts 

the driver of the braking requirement, and enforces braking when necessary. The system may 

be intermittent, semi continuous or continuous according to its track to train transmission 

updating characteristics. 

CCTV closed-circuit television 

compatibility capability of the system to co-exist with other systems in the same rail network 

without any interference 

The system in the context of this document refers to the train safety system. 

ERTMS European Rail Traffic Management System 

ETCS European Train Control System 

fail-safe the capability of an item of equipment or a system to ensure that any failure in a 

predictable or specified mode will result only in that item or system reaching and remaining in a 

safe condition 

GoA grade of automation 

interoperability ability of a transport network to operate trains and infrastructure to provide, 

accept and use services so exchanged without any substantial change in functionality or 

performance 

The transport network in the context of this document refers to the rail network. 

MRA metropolitan rail area; rail freight network and the rail passenger network within the 

metropolitan rail area bounded by Newcastle (in the north), Richmond (in the northwest), 

Bowenfels (in the west), Macarthur (in the southwest) and Bomaderry (in the south), and all 

connection lines and sidings within these areas, but excluding private sidings 

OCD operations concept definition 

PHA preliminary hazard analysis 

RAMS reliability, availability, maintainability and safety 

risk control measure that is modifying risk 

SFAIRP so far as is reasonably practicable 

TfNSW Transport for NSW 

TLS through life support 

TSS train safety systems 
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5. Train safety systems functional requirements 
The train safety systems (TSS) functional requirements are numbered in the format of ‘TSSx.x-

x’. Each TSS functional requirement number indicates a standalone requirement. 

TSS5.0-0: The manual functions and failures in train operations as provided in Section 6.1 shall 

be derived from the operational context for the train provided in Section 6.2. 

TSS5.0-1: Safety systems shall be fitted to rolling stock to reduce the likelihood, or protect 

against the consequences, of a failure in the manual functions of train operation. 

TSS5.0-2: Safety systems shall render the train to a safe condition in the event of a failure in the 

manual function of train operation. 

The following requirements are made in response to the Special Commission of Inquiry into the 

Waterfall Rail Accident: 

• TSS5-a: All trains shall be fitted with a minimum of two independent engineering defences 

to minimise the risk of derailment or collision in the event of driver incapacitation 

(Commission Recommendation 31). 

• TSS5-b: All new rolling stock shall be designed to be compatible with at least level 2 

automatic train protection (ATP) (Commission Recommendation 33). See Appendix B for 

further guidance. 

5.1. System requirements 
The TSS design shall meet system requirements in the areas listed in Section 5.1.1 to Section 

5.1.7. 

5.1.1. Asset 
TSS5.1.1-1SYS: TSS shall be designed to be robust, durable, vandal and wear resistant to 

meet a 35-year design life (unless otherwise stated in the rolling stock procurement contract) 

with minimal maintenance and part replacement. 

5.1.2. Electromagnetic compatibility 
TSS5.1.2-1SYS: TSS shall comply with the following standards for electromagnetic 

compatibility: 

• IEC 62236-1 Railway applications – Electromagnetic compatibility – Part 1: General 

• IEC 62236-2 Railway applications – Electromagnetic compatibility – Part 2: Emission of the 

whole railway system to the outside world 

• IEC 62236-3 Railway applications – Electromagnetic compatibility – Part 3-1: Rolling stock 

- Train and complete vehicle 
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• IEC 62236-3 Railway applications – Electromagnetic compatibility – Part 3-2: Rolling stock 

– Apparatus 

• IEC 62236-4 Railway applications – Electromagnetic compatibility – Part 4: Emission and 

immunity of the signalling and telecommunications apparatus 

• IEC 62236-5 Railway applications – Electromagnetic compatibility – Part 5: Emission and 

immunity of fixed power supply installations and apparatus 

• AS 7722 EMC Management 

5.1.3. Human factors integration 
TSS5.1.3-1SYS: TSS design shall comply with T MU HF 00001 ST Human Factors Integration - 

General Requirements and T HR HF 00001 ST Human Factors Integration - Rolling Stock for 

human factors integration requirements. 

5.1.4. Interoperability 
TSS5.1.4-1SYS: Vehicles fitted with TSS on different rolling stock shall be compatible and 

interoperable with other vehicles on the network. 

Rolling stock required to operate on other networks (for example, an interstate train) may need 

to be fitted with additional safety systems (as appropriate to meet the requirements of other 

network standards). 

TSS5.1.4-2SYS: Safety systems shall not interfere unintentionally with one another. 

5.1.5. Network and system interfaces 

TSS5.1.5-1SYS: The interfaces between TSS and other rolling stock systems shall be defined 

and managed. 

The following systems typically interface with TSS: 

• signalling (refer to T HR SC 00006 ST Rolling Stock Signalling Interface Requirements) 

• train (passenger) communications 

• train control and monitoring 

• train braking and traction 

• fire and emergency systems 

• HVAC 

• access and egress 

• coupling systems 
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5.1.6. Operational context 

TSS5.1.6-1SYS: TSS shall be designed for the defined operational context as mentioned in 

Section 6.2. 

TSS5.1.6-2SYS: If there is a change in operational context, TSS shall be reviewed and 

upgraded as necessary to comply with TSS5.1.6-1SYS. 

5.1.7. Through life support  
TSS5.1.7-1SYS: Information required to support through life support (TLS) shall be provided to 

TfNSW. 

TSS5.1.7-2SYS: Detailed requirements of TLS shall be specified in the procurement contract. 

6. Train safety systems development framework 
Factors such as technological advances (for example, implementation of European Rail Traffic 

Management System (ERTMS)), rail incidents, improvement in service and network systems 

and demands for higher levels of safety can lead to the development of new or modified 

solutions. 

The TSS development framework is provided for stakeholders to develop TSS solutions and 

involves the following main steps: 

i. identify the basic train operation functions and associated train controls that are relevant to 

the operational context for the specified rolling stock 

ii. identify and define (if any) system interfaces with other trains and network systems 

iii. identify and assess all train safety risks associated with train control and operations 

iv. identify all foreseeable human errors requiring TSS protection 

v. determine the functional and system requirements of TSS 

vi. design TSS in accordance with appropriate standards and to mitigate safety risks so far as 

is reasonably practicable (SFAIRP) 

vii. analyse the safety and integrity of the design of the TSS 

viii. verify and validate the TSS design, ensuring it mitigates all associated safety risks to 

SFAIRP 

Figure 4 illustrates the development framework, showing the interactions between train 

operation functions (Section 6.1), operational context (Section 6.2), train safety related risks 

(Section 6.5) and assurance (Section 7). 

TSS shall be designed using systems engineering approach in accordance with  

T MU AM 06006 ST Systems Engineering. 
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Figure 4 - TSS development framework
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6.1. Basic functions of train operation 
The basic functions of train operation are as defined in IEC 62290-1:2014 Railway applications 

– Urban guided transport management and command/control systems – Part 1: System 

principles and fundamental concepts. Table 1 provides a summary of the train operation 

functions described in IEC 62290-1:2014. 

Table 1 – Basic functions of train operation (adapted from IEC 62290-1: 2014) 

Basic function Sub function 

Ensure safe movement of 
trains 

Ensure safe route 
Ensure safe separation of trains 
Ensure safe speed 
Authorise train movement 

Drive train Control acceleration and braking 

Supervise rail corridor Prevent collision with obstacles 
Prevent collision with persons on track 

Supervise passenger 
transfer 

Control doors 
Prevent injuries to persons between cars or between platform 
and train 
Ensure safe starting conditions 

Operate a train 
(See note below) 

[Put in or take out of operation] 
Supervise the status of the train 

[Ensure detection and 
management of emergency 
situations] 
(See note below) 

[Detect fire and smoke, detect derailment, detect loss of train 
integrity, manage passenger requests (call and evacuation, 
supervision)] 

Note: Functions and sub-functions in square brackets are outside the scope of this 

standard. Refer to Section 2.1. They are shown here to assist in demonstrating the 

context of this standard. 

The number of primary and sub-functions controlled manually is dependent on the grade of 

automation (GoA) of train operation, which is defined in Section 4.2 of IEC 62290-1:2014. 

6.2. Operational context 
The composition of a TSS is highly dependent on the operational context of the train. 

Operational context is derived from the operations concept definition (OCD) detailed in  

T MU AM 06008 ST Operations Concept Definition standard. T MU AM 06008 GU Operations 

Concept Definition guide provides guidance and additional information to the interpretation of 

requirements in T MU AM 06008 ST. 

A TSS shall be designed based on its operational context. The AEO shall, during the plan 

phase of the asset life cycle, obtain the project OCD from TfNSW and conduct a review, in 
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particular against items relating to rolling stock control and operation. As a minimum the 

following items shall be included in the proposed TSS design: 

• type of operation, such as suburban, intercity, regional, interstate 

• fleet size of the proposed train 

• operational parameters, such as route, frequency, travel distance, trip time, operating 

hours, closed or mixed traffic 

• current and proposed infrastructure centred and administrative centred risk controls 

• operational staff (for example, shift durations, number of crew, cross or mixed fleet 

operations) 

• type of rolling stock 

• GoA (for example, on-sight train operation – GoA0, semi-automated train operation – 

GoA2, unattended train operation – GoA4) 

• operation modes, such as normal, interim or abnormal, degraded, incident recovery and 

maintenance or possession 

• interfaces with other rail infrastructure managers, such as Australian Rail Track 

Corporation, John Holland Country Regional Network, Queensland Rail 

• interfaces with other rail traffic, such as freight or rapid transit trains on adjacent lines 

• communications with other crew, signallers, network management staff, platform staff, 

passengers 

• any other operating constraints to the project which form part of the operational context 

6.3. Interfaces 
TSS shall comply with the interface requirements as specified in Section 5.1 and any additional 

interface requirements identified in reviewing the operational context. 

6.4. System design 
All hardware and software components of TSS design shall be designed in accordance with  

IEC 62278 Railway applications – Specification and demonstration of reliability, availability, 

maintainability and safety (RAMS), IEC 62279 Railway applications – Communication, signalling 

and processing systems – Software for railway control and protection systems and  

IEC 62425:2007 Railway applications – Communication, signalling and processing systems – 

Safety related electronic systems for signalling. 

TSS shall be selected and designed using the principles in Section 6.4.1 and Section 6.4.2. 
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6.4.1. Fail-safe principle 

A fail-safe principle shall be incorporated in the design and logic of a train control system. 

Failures resulting in unsafe states (wrong side failures) shall be identified and risk controls shall 

be put in place to support the overall TSS design and assure design safety SFAIRP. 

6.4.2. Selection of risk controls 
TSS shall comprise an appropriate combination of train centred risk controls (onboard 

engineering such as vigilance system), infrastructure centred risk controls (infrastructure such 

as platform screen doors) and administrative centred risk controls (human or crew initiative 

administrative measures such as rules and procedures) to manage the different risks 

associated with the train operation. 

The hierarchy of hazard control (elimination, substitution, isolation, engineering, administration 

and personal protective equipment) shall be applied in the selection of appropriate controls 

which align with the defined operational context. 

Note: While elimination has the best control effectiveness and business value, it is not 

always possible to design the hazard out while fulfilling the basic functions of train 

operation. Substitution is an effective control; however it may be difficult to apply in the 

operational context. 

Whenever engineering controls are selected, hardware and software reliability shall be 

assessed and incorporated into TSS design to meet the reliability, availability, maintainability 

and safety (RAMS) requirements. 

Administrative controls should not be used as the only or predominant form of control in 

managing train safety risks. 

6.5. Preliminary hazard analysis 
When developing the TSS (existing or alternate solutions), the AEO shall, in collaboration with 

relevant stakeholders, lead and conduct a preliminary hazard analysis (PHA) at the preliminary 

design stage. 

As a minimum, consider the following train safety risks, which have been identified from the 

basic train operation functions in Section 6.1: 

• failure to ensure safe routes and route elements 

• failure to react to or respond appropriately to a signalling command (movement authority) 

• insufficient distance between trains and between train and infrastructure 

• failure to control train speed 
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• traction applied or continues to be applied without active crew control (for example, crew 

incapacitation) 

• failure to react to external or emergency situations such as the following: 

o unplanned - trespassers, objects on track or persons falling from platform 

o planned - worksites and track workers 

• failure to supervise passenger transfer due to the following: 

o failure to ensure passengers alight onto the platform (for example, at short platforms) 

o failure to control passenger doors (between cars or between platform and train) 

o failure to ensure passenger safety before departing platform (for example, train 

moving while passenger still alighting or boarding) 

• failure to put a train in to, or take a train out of operation 

• failure to supervise the status of the train 

• failure to ensure detection and management of emergency situations 

Depending on the operational context, the cause of the listed risks may be attributed to the 

following: 

• crew incapacitation (for example, medical event) 

• human error caused by poor design, fatigue, distraction, inattention, lack of situational 

awareness and so on 

• violations including those of operating rules or requirements or circumvention of safety 

systems 

Refer to T MU HF 00001 ST for further information. 

The PHA shall include all foreseeable scenarios caused by human error, system design and 

reliability. 

Note: An example of a top system level hazard analysis is shown in Section 8 of 

IEC/TR 62267-2 – 2011 Technical Report – Railway applications – Automated urban 

guided transport (AUGT). – Safety requirements – Part 2 Hazard analysis at top 

system level. 

6.6. Detail risk analysis 
Prior to critical or final design review (ready for construction review) the AEO shall complete a 

detail hazard analysis on the final design using suitable tools, such as fault tree analysis, event 

tree analysis and failure modes, effects and criticality analysis (FMECA). 
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A hazard log (risk register) including a list of all identified hazards, associated risk classification 

and risk control information for each hazard shall be created and maintained for the life cycle of 

the TSS. 

6.7. RAMS 
The TSS shall be RAMS assessed in accordance with IEC 62278. 

The consequence of failure due to system reliability issues shall also be considered during the 

TSS design. 

Note: Some systems require high reliability to meet operational requirements while 

others depend on high reliability to mitigate the risk and thus ensure train safety. 

The AEO shall determine the safety integrity level (SIL) allocation to TSS and provide 

demonstration on the overall integrity of the system as part of the train safety SFAIRP 

justification. 

7. Assurance 
Under the Rail Safety National Law (NSW), designers, manufacturers, suppliers and so on have 

the duty to carry out all necessary work to ensure SFAIRP the safety of the rail network and its 

operation. This shall include the sourcing, understanding and complying with all applicable 

standards relevant to the subject matter. 

The introduction or modification of a TSS is considered a safety significant change. The delivery 

of safety changes shall comply with T MU MD 20001 ST. An independent safety assessment is 

required as part of the safety change management process. 

The novelty, complexity and risk of the alternate TSS will determine the level of assurance 

required. An alternative TSS would generally require a higher level of assurance and more 

supporting evidence than an existing TSS currently in use. 

All change proposals will require planning and assessment of the operational context to ensure 

that function, performance and risk are not adversely affected. 

The assurance argument shall accompany and form part of Transport Network Assurance 

Committee (TNAC) gate 2, gate 3 and gate 5 submissions as defined in T MU AM 04001 PL 

TfNSW Configuration Management Plan. 

7.1. Implications to current operations, infrastructure and 
procedures 
In implementing the proposed TSS, the AEO shall assess and identify the implications on 

existing infrastructure and administrative systems. The assessment shall include the 

dependency on new, or upgrades to, rolling stock, infrastructure and process or procedural 
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changes to supplement the proposed TSS. All assumptions that underpin the rationale and 

expected performance capabilities shall be clearly documented and submitted to TfNSW. 

For substantially modified rolling stock, the assessment shall also include the safe migration 

plan of train operations from existing operations to future operations, including possible interim 

operations related to the rolling stock. 

For TSS that is introduced over a series of interim stages, the migration arrangements shall be 

in line with the interim stages defined in the OCD. 

7.2. Stakeholder consultation 
An incremental stakeholder consultation shall be conducted throughout the design and the 

development of the assurance argument, as evidence of programmed assurance along the life 

cycle. 

The AEO shall also demonstrate that reviews have been carried out and documented at 

appropriate stages in the life cycle. 

7.3. Validation and verification 
The AEO shall demonstrate the requirements verification and validation process throughout the 

TfNSW asset life cycle. A verification and validation plan that defines the processes shall be 

developed to verify the individual requirements at each phase of the life cycle and to validate 

the completed TSS against the top-level requirements. 

The AEO shall determine suitable tools to derive system requirements, maintain records and 

trace against original requirements to support the validation and verification activities. 

The level of verification and validation required shall increase with the SIL of the system under 

scrutiny. 

7.4. Functional and technical safety 
The functional and technical safety of TSS, subsystem and equipment shall be demonstrated 

through a technical safety report with section headings and subheadings as outlined in Section 

5.4 of IEC 62425:2007. 
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Appendix A Train safety systems in 2015 – a snapshot 
Table 2 provides the list of train operation functions involving manual control between train crew and onboard train control systems in 2015, prior to the introduction 

of ERTMS on the network. All train operation functions were manually controlled by the driver, train guard or passenger attendant. 

Table 2 also shows the various TSS employed, in combination with other risk controls to reduce the likelihood of, or protect against the consequences of a failure of 

the manual function of train operation. 

Table 2 – Train safety systems applied on TfNSW passenger rolling stock operating in the TfNSW metropolitan rail area (2015) 

Train operation 
functions involving 
manual control 

Hazard event as a 
result of manual 
function failure 

Consequence Current train centred 
risk control 

Current 
infrastructure 
centred risk control 

Current administrative 
centred risk control 

Ensure safe 
movement of trains 

Failure to react to or 
respond appropriately to 
a signalling command 
(movement authority) 

• Signal passed 
at danger 

• Collision 

• Trip gear 
• Emergency cock 

(by a second 
person) 

Signalling system 
Train stops and 
overlaps 

• Train crew training and 
route knowledge 

• Medical standards and 
assessments 

• Fatigue management 

Drive train • Failure to control 
train speed 

• Traction applied or 
continues to be 
applied without 
active crew control  

• Signal passed 
at danger 

• Collision 
• Overspeed 
• Derailment 

• Operator enable 
system 

• Emergency cock 
(by a second 
person) 

None • Train crew training and 
route knowledge 

• Medical standards and 
assessments 

• Fatigue management 

Supervise rail 
corridor 

Failure to react to 
external or emergency 
situations 

Collision (with 
objects or persons 
on track) 

• Vigilance system 
• Emergency cock 

(by a second 
person) 

• Cab (windscreen) 
design 

Corridor fencing • Worksite safeworking 
procedures 

• Train crew training and 
route knowledge 

• Medical standards and 
assessments 

• Fatigue management 
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Train operation 
functions involving 
manual control 

Hazard event as a 
result of manual 
function failure 

Consequence Current train centred 
risk control 

Current 
infrastructure 
centred risk control 

Current administrative 
centred risk control 

Supervise 
passenger transfer 

• Failure to ensure 
passenger alights 
onto the platform 

• Failure to control 
doors 

• Failure to ensure 
safe starting 
condition 

• Trips and falls 
• Persons being 

crushed or 
trapped 

• Persons being 
dragged 

• Door obstruction 
detection system 

• Traction 
interlocking 

• Passenger door 
movement 
warning system 

• Onboard closed 
circuit television 
(CCTV) 

Station CCTV 
(selected stations) 

• Station or platform and 
train operating procedures 

• Train crew training and 
route knowledge 

• Medical standards and 
assessments 

• Fatigue management 

Operate a train 
(Supervise the 
status of the train) 

Failure to react to or 
respond appropriately to 
detected failures and 
conditions from onboard 
train equipment 
unavailability 

Out of control train • Train monitoring 
system (onboard) 

• Rolling stock 
systems (for 
example, braking) 
design 

Train condition 
monitoring systems 
(wayside) 

• Train crew training 
• Medical standards and 

assessments 
• Fatigue management 
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Appendix B European Rail Traffic Management 
System in the metropolitan rail area 

TfNSW has committed to the implementation of a level 2 ERTMS in the MRA. 

ETCS onboard requirements for all new multiple unit passenger trains (including locomotives 

designed to operate exclusively for passenger operations as power units) operating in the 

TfNSW metropolitan rail area are specified in T HR SC 01650 SP ETCS Onboard Equipment. 

When operational, ERTMS will be considered to comprise a component of the TSS. 

When operational, this system will also provide a significant change to the operational context 

for heavy rail rolling stock operations and passenger rolling stock operations in the MRA. 

The overall ERTMS functionality will form part of the assessment in the operational context. 

The implementation of ERTMS in the MRA will be staged over a number of years. Therefore, 

while a train may be fitted with ATP (for example European Train Control System (ETCS)) 

onboard equipment, the trackside equipment may not have been installed and commissioned. 
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