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Preface 

This standard was prepared by the Braking Systems – Part 6: Trains Development Group, overseen by 
the ARISO Rolling Stock Standing Committee. 

Objective 

The objective of this Standard is to provide safety benefits in that proper braking performance 
contributes to the prevention of signals passed at danger, exceedances of authority, collisions or 
derailments of railway rolling stock by providing controls for known hazards (including those listed in 
Appendix B). 

This Standard is intended to complement the rolling stock compliance certification process outlined in 
AS 7501, including all vehicle types such as new, modified and heritage rolling stock. 

Compliance 

There are four types of provisions contained within Australian Standards developed by ARISO: 

(a) Requirements. 

(b) Recommendations. 

(c) Permissions. 

(d) Constraints. 

Requirements – it is mandatory to follow all requirements to claim full compliance with the Standard. 
Requirements are identified within the text by the term ‘shall’.  

Recommendations – do not mention or exclude other possibilities but do offer the one that is preferred. 
Recommendations are identified within the text by the term ‘should’. 

Recommendations recognize that there could be limitations to the universal application of the control, 
i.e. the identified control is not able to be applied or other controls are more appropriate or better.  

For compliance purposes, where a recommended control is not applied as written in the standard it 
could be incumbent on the adopter of the standard to demonstrate their actual method of controlling 
the risk as part of their WHS or Rail Safety National Law obligations. Similarly, it could also be incumbent 
on an adopter of the standard to demonstrate their method of controlling the risk to contracting entities 
or interfacing organisations where the risk may be shared. 

Permissions – conveys consent by providing an allowable option. Permissions are identified within the 
text by the term ‘may’. 

Constraints – provided by an external source such as legislation. Constraints are identified within the 
text by the term ‘must’. 

ARISO Standards address known hazards within the railway industry. Hazards, and clauses within this 
Standard that address those hazards, are listed in Appendix B. 

Appendices in ARISO Standards may be designated either “normative” or “informative”. A "normative" 
appendix is an integral part of a Standard and compliance with it is a requirement, whereas an 
"informative" appendix is only for information and guidance. 
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Commentary 

Commentary C Preface 

This Standard includes a commentary on some of the clauses. The commentary directly follows the 
relevant clause, is designated by ‘C’ preceding the clause number and is printed in italics in a box. The 
commentary is for information and guidance and does not form part of the Standard.  
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Section 1 Scope and general 

1.1 Scope 

This Standard is applicable to trains that operate on rail networks. 

This Standard is to ensure that the trains in their marshalled configuration are able to brake within a 
defined performance compliant with the rail networks signalling requirements, for general train control, 
and safe rail operation. 

This Standard covers freight and passenger trains (comprising locomotive, wagons, carriages), multiple 
unit trains (EMU/DMU), and infrastructure maintenance vehicles. 

This Standard does not cover trains operating on light rail, cane railway, and monorail networks. 

This Standard assumes individual vehicles (locomotives, wagons, carriages, etc.) are compliant with 
individual vehicle brake requirements. Refer to other parts of the AS 7510 set of standards as applicable 
to the type of rolling stock vehicle to which individual vehicles should be assessed against: 

(a) AS 7510.1, Braking Systems – Part 1: Locomotive Rolling Stock 

(b) AS 7510.2, Braking Systems – Part 2: Hauled Rolling Stock 

(c) AS 7510.3, Braking Systems – Part 3: Multiple Unit Passenger Rolling Stock 

(d) AS 7510.4, Braking Systems – Part 4: Infrastructure Maintenance Rolling Stock 

1.2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document: 

• AS 7451:2023, Train Integrity 

• AS 7504:2018, Brake Blocks 

• AS 7504.2:2023, Brake components – Part 2: Brake discs and pads 

• AS 7510.1:2014, Braking Systems – Part 1: Locomotive Rolling Stock 

• AS 7510.2:2024, Braking Systems – Part 2: Hauled Rolling Stock 

• AS 7510.3:2014, Braking Systems – Part 3: Multiple Unit Passenger Rolling Stock 

• AS 7510.4:2014, Braking Systems – Part 4: Infrastructure Maintenance Rolling 
Stock 

• EN 14531-1:2015+A1:2018, Railway applications – Methods for calculation of 
stopping and slowing distances and immobilisation braking 

• AAR Manual of Standards and Recommended Practices – Section E-II: 2007, 
Electronically Controlled Brake Systems 

• AAR S-9152:2014, End-of-Train Communications 

• RISSB Code of Practice – ECP Braking (2017) 

NOTE: 

Documents for informative purposes are listed in a Bibliography at the back of the Standard. 
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1.3 Defined terms and abbreviations 

For the purposes of this document, the following terms and definitions apply: 

1.3.1 
AAR 
Association of American Railroads 

1.3.2 
automatic air brake 
brake that automatically applies throughout a train when the brake pipe pressure is reduced and 
releases when the brake pipe pressure is restored 

1.3.3 
automatic brake 
continuous brake system for trains or sets that will self-apply in the event of loss of continuity, including 
train or set separation 

1.3.4 
automatic park brake (APB) 
park brake able to self-apply in predetermined circumstances without direct human intervention 

1.3.5 
auxiliary reservoir 
automatic air brake reservoir on a vehicle in which is stored compressed air as the primary source 
specific to that vehicle for a non-relayed brake system or the compressed air that provides the pilot 
signal for a relayed brake system 

1.3.6 
brake block 
friction element that is forced directly onto the tread of a vehicle wheel for the purpose of braking 

1.3.7 
brake disc pad 
friction element that is forced directly onto a brake disc for the purpose of vehicle braking 

1.3.8 
brake system 
braking equipment of a vehicle or a train 

1.3.9 
braking energy 
energy to be dissipated from the braking surface 

1.3.10 
braking surface 
equipment surface at which vehicle braking can be developed by friction 
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1.3.11 
continuity 
continuous connection and the operability of the brake system of a train on all vehicles from the front of 
the train to its rear 

1.3.12 
control valve 
triple valve 
distributor valve 
control element of the automatic air brake of a vehicle  

1.3.13 
DIRN 
Defined Interstate Rail Network of Australia 

Note 1 to entry: DIRN has been replaced by National Network for Interoperability (NNI). 

1.3.14 
electronically controlled pneumatic (ECP) 
electronically controlled brake equipment that complies with AAR standards 

1.3.15 
emergency application 
application of an automatic air brake that is propagated at a higher rate than the normal rate of a 
service application and that can result in a rate of retardation that is higher than the normal rate of a 
service application and not less 

1.3.16 
electro-pneumatic (EP) 
air brake equipment incorporating principal function control by electromagnetically operated valves but 
not electronically controlled in the manner of ECP brakes 

1.3.17 
extended range dynamic brakes 
extended range dynamic brakes are dynamic brake systems which maximize the constant brake 
retardation over a wide range of vehicle speeds 

1.3.18 
friction element 
sacrificial pad or block that is forced onto a braking surface to develop a braking force by friction 

1.3.19 
full service 
application of the automatic air brake resulting from service braking to the extent that the maximum 
normal rate of retardation is achieved 
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1.3.20 
holding brake 
application of a predetermined braking effort in an electro-pneumatic brake system for emergency 
purposes or for parking or securing a train 

1.3.21 
hydrodynamic brake 
braking equipment that enables a train driver to apply variable retardation by the utilisation of the 
transmission system of a prime-mover fitted with a hydraulic power transmission system 

1.3.22 
independent brake 
straight air brake that is for the primary purpose of holding one or more vehicles stationary and that is 
operated via the control pipe 

1.3.23 
infrastructure maintenance rolling stock 
hauled or self-propelled rolling stock or equipment intended for use in connection with infrastructure 
maintenance 

1.3.24 
National Network for Interoperability (NNI) 
set of major interstate freight and passenger rail lines in Australia 

Note 1 to entry: At the time of publication, the National Network for Interoperability is mapped and 
maintained by the National Transport Commission (NTC) and comprises rail networks managed by the 
following rail infrastructure managers: Queensland Rail (QR), Transport for NSW, Country Regional 
Network (CRN)), V/Line, Aurizon (Darwin line), Australian Rail Track Corporation (ARTC), ARC 
Infrastructure and the Public Transport Authority of Western Australia (PTA). 

1.3.25 
non-air brake 
braking equipment such as dynamic, rheostatic, regenerative and hydrodynamic that does not rely on 
compressed air for its operation 

1.3.26 
operator 
entity responsible by reason of ownership, control or management, for the provision, maintenance or 
operation of trains, or a combination of these, or a person or body acting on its behalf 
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1.3.27 
passenger rolling stock 
hauled or self-propelled rolling stock intended for the transportation of passengers or for use specifically 
on passenger trains 

1.3.28 
powered park brake 
park brake that can be remote-controlled by a train driver 

1.3.29 
rail infrastructure manager (RIM) 
As defined in Rail Safety National Law. 

1.3.30 
reference train 
train which is representative of configuration to be used on a route, with wagons of the same type and 
brake configuration, with the maximum number of wagons and maximum load and the same number 
and type of hauling locomotives 

1.3.31 
regenerative brake 
braking equipment that enables a train driver to apply variable retardation by the utilisation of traction 
motors to generate electrical energy that is fed into the off-train supply system 

1.3.32 
retention test 
in-service static brake test to ensure that the automatic air brake of each of the last three trailing 
vehicles of a train will remain applied for a specified time with the brake pipe vented to atmosphere 

1.3.33 
rolling stock operator (RSO) 
As defined by Rail Safety National Law. 

1.3.34 
service application 
application of the stopping brake that is propagated within a train at a normal rate that is pre-
determined and that results in a normal rate of retardation according to driver demand 

1.3.35 
service braking 
normal manipulation of the stopping brake during train running 

1.3.36 
stopping brake 
brake equipment or a brake function used to control the speed of, retard, or stop a train in running, 
including service braking and emergency braking, but excluding parking brake, holding brake, and 
securing brake functions 

1.3.37 
straight air brake 
non-automatic air brake, direct acting 
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1.3.38 
two pipe brake system 
automatic brake system that has a brake pipe and a main reservoir pipe that is connected to the supply 
reservoir of a relayed brake system 

Note 1 to entry: A two pipe brake system is typically used on trains operating on long descending grades 

 

General rail industry terms and definitions are maintained in the ARISO Glossary. Refer to: 
https://www.ariso.org.au/glossary/ 
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Section 2 Brake system basic requirements 

2.1 Brake system operation 

Each train shall be equipped with a continuous, automatic, failsafe brake system. 

The train braking system shall be designed such that, when operated in accordance with the specified 
driving methodology, the train responds to brake commands in the predicted manner and can be 
controlled to remain within the posted speed limits for the route. 

2.2 Stopping brake performance 

2.2.1 General 

The performance of the stopping brake shall meet the network stopping requirements specified by the 
relevant RIM. 

The operator shall obtain the latest stopping requirements applicable to the rolling stock type and 
route. 

Commentary C2.2.1-1 

A sample of network stopping distance requirements can be found in Appendix A. The information in 
Appendix A is for information only. 

Commentary C2.2.1-2 

The network stopping requirements are typically derived from signalling system design assumptions for 
train braking performance and/or known and acceptable braking performance of existing trains. 

Commentary C2.2.1-3 

The network stopping requirements will typically be prescribed in terms of either: 

- stopping distance (as a function of initial speed, and accounting for the effects of track gradient); or 

- braking deceleration (which can include a braking delay time). 

The network stopping requirements can specify different performance criteria for service applications 
(service braking distance), emergency applications (emergency braking distance) and other braking 
regimes of the stopping brake. 

The performance of the stopping brake shall be assessed, taking into account the maximum train length 
and worst-case brake system delay and build up time. 

Some vehicles in a train may have deceleration rates lower than the minimum deceleration rates, 
provided that: 

(a) the vehicle is compensated by other vehicles having a higher than the minimum 
deceleration rate in order to run at line speed; and 

(b) the stopping distances for the train as a whole do not exceed the requirements 
defined within the applicable standard(s). 

Trains which operate predominately in a particular area or network, and have a braking performance 
which is consistent with that area or network, but which occasionally operate in an area(s) or network(s) 
with more stringent signalling stopping distance requirements shall either: 

(c) have brake performance suitable for the more stringent area; or 

(d) operate under a pre-determined speed restriction approved by the RIM or RSO to 
ensure that the train is able to stop within the limit of authority . 
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(e) Procedures that involve operation at lower speeds shall ensure that a full service 
brake application at a signal shall stop the train within the limit of authority. 

2.2.2 Train separation 

In the event of train separation, the stopping brake shall automatically initiate an emergency application 
on each vehicle on each section of the train (excluding those vehicles with cut-out brakes). 

Each train should comply with the brake retention requirements of AS 7451 

2.2.3 Braking system compatibility 

The stopping brake on each vehicle within a train shall be compatible with and respond to brake 
application and release commands originating from an attached locomotive or other driven vehicle. 

2.3 Braking capacity 

2.3.1 General 

Each train shall have sufficient braking capacity for the routes that it is intended to operate on, including 
air capacity, thermal capacity and dynamic braking capacity. 

2.3.2 Brake system air capacity 

The stopping brake shall have sufficient compressed air supply capacity and reservoir storage volume to 
achieve and maintain the required braking forces whilst providing for normal leakage of compressed air. 

Trains which will be operated on routes with long descending grades shall have sufficient compressed 
air capacity to provide and maintain the required braking forces during cycle braking. 

Commentary C2.3.2 

Trains operating on long descending grades might require a two-pipe braking system to increase the 
recharge rate of the braking system and allow the system to be able to apply more frequent brake 
applications than a single-pipe system. Other solutions, such as ECP braking, can also be used to improve 
brake response and enable repeated brake applications on long descending grades. 

2.3.3 Thermal capacity of the friction brake system 

The friction brake system (including discs, pads, tread brake blocks, wheels) shall have the capacity to 
absorb and dissipate the braking energy input from all normal service and emergency braking demands 
without hazardous damage, and without any reduction in braking performance that would prevent 
compliance with the stopping distance and other braking performance requirements of this document 
and applicable network requirements. 

In the event that any non-friction brake (e.g. dynamic, regenerative, hydrodynamic) is not available, the 
automatic (friction) brake acting alone shall have the capacity to meet the applicable emergency braking 
requirements at the maximum operating speed and worst-case in-service mass, without exceeding 
allowable thermal limits or causing thermal damage (including overheating, cracking, or material 
transfer on discs, pads or wheel treads/rims). 

The friction brake system shall be capable of withstanding repeated high-energy brake applications and, 
where applicable to the intended duty, prolonged service braking for speed control on specified ruling 
gradients without exceeding specified allowable temperature limits or braking power and without 
exhibiting unacceptable fade or thermal damage. 

The brake blocks, brake pads and brake discs fitted to the train shall comply with the applicable 
performance and validation requirements specified in AS 7504:2018 
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Compliance with thermal performance requirements shall be demonstrated by analysis and/or test. 

See Section 6 for information about the validation of train braking function and performance. 
Documented service history may be accepted where technical similarity (e.g., mass, speed, brake 
architecture/materials, cooling, gradients, climate) is demonstrated. 

Commentary C2.3.3-1 

Where analysis, test, or monitoring shows thermal non-compliance, operating restrictions will typically 
be applied (e.g., reduced speed, mass/length limits, route/gradient exclusions, mandatory dynamic-
brake availability, cool-down dwells, ambient-temperature limits or additional braking capacity). 

Commentary C2.3.3-2 

Verification by testing may include trials to the target duty (speed, mass and gradient). Typical 
assessment criteria during trials can be: 

 - speed is controlled on extended descending gradients without greater than expected brake demand 
or occurrence of brake fade; or 

 - any measured temperatures fall within declared limits; or 

 - no hazardous damage to the friction elements is visible upon inspection. 

2.3.4 Dynamic brake 

Dynamic brakes should be utilized to complement the friction brake and ensure safe control of trains 
(train speed/separation control). 

Trains which will be operated on routes with long descending grades should have operational dynamic 
brakes in accordance with RIM requirements. 

Trains which will be operated on routes with long descending grades might require extended range 
dynamic brakes in accordance with RIM requirements.  

Trains operating on substandard tracks should restrict dynamic brake use, including limitation to the 
maximum dynamic brake force or number of dynamically-braked vehicles, in order to limit longitudinal 
track forces in accordance with RIM requirements. 

Where dynamic brake and friction brake can be applied at the same time on any axle, the brake force 
shall be controlled within the available adhesion to ensure safe train control.  

Where vehicles are not equipped with dynamic brake knock outs, blending or wheel-slide control 
systems used in combination with friction brake application, the operator/owner shall ensure an 
appropriate driving methodology is used for safe train control.  

2.4 Park brake 

2.4.1 Powered park brakes 

When commanded by the driver, the powered park brake on each vehicle equipped with a powered 
park brake shall apply to achieve the required holding performance. 

When commanded by the driver, the powered park brake on each vehicle equipped with a powered 
park brake shall release to allow unrestricted movement of the vehicle. DRAFT FOR PUBLIC
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Section 3 Calculation of braking system performance 

3.1 Stopping brake 

3.1.1 General methods 

The stopping brake performance should be calculated in accordance with the methodologies specified in 
EN 14531-1:2015+A1:2018, or equivalent. 

Commentary C3.1.1 

Appendix B of AS 7510.2:2024 contains an example braking calculation including methodologies for 
assessing stopping brake performance based on the standard EN 14531-1 

3.1.2 Assessment conditions 

Stopping performance assessments for braking systems incorporating disc brakes shall be based on new 
wheel diameters and fully worn wheel diameters. 

The network stopping requirements, including brake mode and loading conditions, should be clearly 
specified in the RIM's network stopping requirements.  

Stopping performance assessments shall assess loading appropriate for the service, which can include 
partially loaded, unloaded and fully loaded. 

The performance of the stopping brake shall be assessed, taking into account the maximum train length 
and worst-case brake system delay and build up time. 

The effects of wheelset and drivetrain rotational inertia may be neglected when assessing stopping 
performance. 

The effects of rolling resistance may be neglected when assessing stopping performance. 

The effects of residual tractive effort, that is any tractive effort applied momentarily prior to being cut 
out when brakes are applied, may be neglected when assessing stopping performance. 

3.2 Park brake 

3.2.1 General methods 

It shall be demonstrated that trains can be held by a specified number of applied parking brakes without 
moving or sliding. 

Non-operational parking brakes shall not be included in the braking performance calculations, where 
permitted by network requirements. 

The park brake holding performance should be calculated in accordance with the methodologies 
specified in EN 14531-1:2015+A1:2018, or equivalent. 

3.2.2 Assessment conditions 

The parking brake holding force shall assess the maximum gradient that the train will be held on. 

Park brake calculations shall determine the required holding force to hold the train in all loading 
conditions, within the adhesive limits of the park brakes applied. 

Loading conditions to be considered in parking brake calculations can include unloaded, fully loaded, 
and partially loaded, as applicable. 

The park brake holding performance shall be calculated with the maximum number of non-operational 
park brakes allowed by the minimum operating standards. 
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The park brake holding performance assessment shall assume that the park brake equipment that is 
functioning is functioning correctly. 

The park brake shall have an appropriate safety factor to account for equipment tolerances, the range of 
friction material performance, ambient and equipment temperatures, and potential equipment failures 
and isolations. 

The effect of wind force may be neglected when assessing park brake performance. 

The effect of rolling resistance may be neglected when assessing park brake performance. 

Section 4 Automatic brake control system 

4.1 General 

Every train in operation shall be equipped with an automatic brake that has continuity and that provides 
consistent utilization during train running. 

The automatic brake control system may provide for electrical control of braking, for example, EP 
braking systems in passenger trains and ECP braking systems in freight trains. 

4.2 Automatic air-braked trains 

The standard brake pipe pressure of automatic air-braked trains shall be 500 kPa. 

The control valve of each of the vehicles making up an air-braked train shall be compatible with the 
automatic brake control systems of the other vehicles in the train. 

Operation of the control valve of each vehicle in an air-braked train shall ensure brake pipe signal 
propagation and response of the automatic brake control systems of all other vehicles in the train, such 
that uniform brake application and release is achieved. 

The train length shall not exceed the maximum length permitted by the braking system, assessing the 
brake response time and propagation. 

The braking system of each vehicle in the train shall comply with the requirements of AS 7510.1:2014, 
AS 7510.2:2024 or AS 7510.3:2014 as applicable to the type of vehicle. 

The control system shall be designed so that an automatic train brake application will bring the train to a 
complete stop if there is a failure of the brake pipe or emergency brake control system. 

4.3 Venting devices 

If a train is made up of vehicles equipped with emergency venting devices such as AAR vent valves to 
achieve braking performance in accordance with network requirements, then the train should be 
equipped with sufficient vent valves to ensure the reliable activation of the emergency brake 
throughout the train. 

Commentary C4.3 

Venting devices assist with the propagation of an emergency brake signal by rapidly exhausting the 
brake pipe locally on the vehicle. 

4.4 Brake pipe continuity 

All trains shall have a means to inform the driver of the following: 

(a) Train partings. 

(b) Excessive brake pipe leakage. 
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(c) Low level of charge at the rear of the train. 

If fitted, AAR End of Train devices shall comply with AAR S-9152:2014, or equivalent. 

Commentary C4.4 

The associated risks are increased for longer trains, especially over 1,000 m. 

Separated wagons which are stationary on the track are a high risk in areas without track circuits. 

Methods for addressing these risks include: 

 (a) devices which communicate brake pipe pressure at the end of the train; 

 (b) vent valves which force an emergency application; and 

 (c) alarms which will highlight unusual flow conditions. 

AS 7451 provides further requirements and guidance regarding the end of train devices. 

4.5 ECP-braked trains 

For ECP-braked trains, the standard brake pipe pressure shall be 500 kPa. 

The car control device (CCD) of each of the vehicles making up an ECP-braked train shall be compatible 
with the ECP brake control systems of the other vehicles in the train. 

The installation of an ECP brake system on an ECP-braked train shall be in conformance with all 
applicable requirements of the AAR Manual of Standards and Recommended Practices Section E‑II (AAR 
2007) as amended by the RISSB Code of Practice – ECP Braking (2017). Where inconsistencies occur, the 
RISSB Code of Practice takes precedence. 

Section 5 Brake system couplings between vehicles in trains 

With the exception of vehicles coupled together with fixed drawbars or couplers incorporating 
pneumatic connections, pneumatic couplings between vehicles shall be designed to provide connections 
that are secure but easily parted without damage in the event of train separation. 

Brake system couplings between each vehicle in the train shall comply with the requirements of 
AS 7510.1:2014, AS 7510.2:2024 or AS 7510.3:2014 as applicable to the type of vehicle or have been 
proven to be compatible in service. 

Section 6 Validation of braking function and performance 

6.1 General 

For each new train configuration on a route, performance of the service brake shall be verified by 
testing and calculation as described in Clause 6.3. 

The RSO shall maintain vehicles in accordance with a maintenance plan such that any degradation in 
condition does not result in non-compliant train braking performance. 

The RSO shall perform in-service tests in accordance with AS7451:2023 to ensure basic functionality of 
the brake system.  

Results shall be documented and preserved. 

6.2 Long steep descents 

For routes with long, steep descents nominated by RIMs, the following additional requirements apply, 
with the exception of ECP-equipped trains which need not comply with items (e) and (f). 
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(a) The train shall be driven in accordance with an established, written procedure for 
controlling speed using dynamic and air brakes. This procedure should include 
advice on target speeds and BP reductions, with guidance on monitoring the state 
of recharge. A brake pipe reduction of no more than about 2/3 should be required 
to control the train under normal circumstances. 

(b) An emergency application shall be able to stop the train from line speed. 

(c) For tread brakes, the braking power per wheel averaged over the descent should 
not exceed 25 kW. Higher braking power may be used if evidence can be provided 
that this will not degrade the wheel or the brake block. 

(d) The speed at which 25 kW (or higher thermal limit) will be exceeded shall be 
determined, and this shall be included in the documentation for the driving 
procedure, along with the action(s) to be taken. 

(e) When the train speed falls well below line speed on the grade, the speed at which 
the automatic brake can be released shall be determined and validated, such that 
all auxiliary reservoirs in the train will recharge sufficiently before another brake 
application is required to control the speed. Note that an incomplete recharge can 
control the train but with insufficient margin. 

(f) The time for the auxiliary reservoir on the last wagon on the reference train to 
recharge after a release from the nominated reduction to the minimum required 
pressure shall be determined by a type test or from other evidence such as event 
log data. 

(g) During the recharge test, the compressors shall run at the speed which will apply 
under braking conditions. This may be at engine idle speed for mechanically 
driven compressors. 

(h) The unavailability of a compressor should be grounds to fail a train, unless the 
recharge test has demonstrated that this condition is acceptable. 

(i) The number of vehicles which are allowed to have brakes cut-out or dynamic 
brakes not available must be established for the reference train. 

(j) Where locomotives are different to the reference configuration, compressor 
operation and dynamic brake performance shall be at least the equivalent. 

6.3 Train performance testing 

For each new train configuration on a route, a type test of the stopping distance on track with a known 
grade shall be performed to demonstrate compliance with the required stopping curve and to validate 
the braking model. This shall be documented as the reference configuration and preserved to assist with 
calculation for validation activities. 

The reference train tested shall reflect the configuration which will operate. Factors to be controlled 
are: 

(a) number and type of locomotives on the train; 

(b) number of vehicles on the train and their loading condition; 

(c) number of wagons cut out; 

(d) gradient on which the train is tested; 

(e) brake application type (e.g., service, emergency); and 

(f) whether locomotive brakes are bailed off. 

Changes in marshalling order and wagon type within a configuration need not be considered unless it is 
known that wagons with lower braking performance are being introduced to the consist. 
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Calculations using a validated model may be used to demonstrate compliance for cases not tested, for 
example with different loads or grades. Propagation and filling times and the empty/load changeover 
points used in the model shall be based on test data. 

6.4 In-service static brake tests 

6.4.1 Multiple unit passenger trains 

Multiple unit passenger trains must be subjected to in-service static brake tests to validate their brake 
system function and performance. Multiple unit passenger trains should be subjected to in-service static 
brake tests in accordance with AS 7510.3 

Commentary C6.4.1 

These tests are typically conducted according to specific procedures developed by the RSOs. Such 
procedures can vary by location to accommodate network-specific requirements or operational 
contexts. 

6.4.2 Locomotive-hauled trains 

The brake system of a locomotive-hauled train shall be subjected to a full static brake test at intervals of 
time or distance defined by the operator.  

Static brake testing should be performed in accordance with AS 7451 

For in-service locomotive-hauled trains, the brake system shall be subjected to a full static brake test 
prior to its departure from its point of origin. 

An in-service static brake test may be performed in conjunction with a full train inspection, including a 
mechanical inspection of each vehicle to ensure train integrity. 

A static brake test of the brake system of a train shall be conducted in accordance with network 
standards. 

The static brake test of a train's brake system shall demonstrate that the brake system functions and 
performs in accordance with applicable network standards when the train is placed in service. 

Corrective action followed by retesting shall be carried out if train brake system function or static 
performance specifications are not met. 

Changes to trains whilst enroute shall undergo a partial in-service static train test to confirm brake 
integrity of attached vehicles and brake continuity throughout the train. 

6.4.3 Locomotive hauled trains – Full in-service static brake test conditions 

A locomotive-hauled train should be subjected to a full in-service static brake test: 

(a) upon its entry into service; or 

(b) following re-marshalling of the train. 

6.4.4 Locomotive hauled trains – Partial in-service static brake test conditions 

A locomotive-hauled train should be subjected to a partial in-service static brake test: 

(a) following the attachment of vehicles to the train; 

(b) following the detachment of vehicles from the train; 

(c) following the coupling of locomotives to the train; 

(d) following the uncoupling of locomotive(s) from the train; 
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(e) following train separation; or 

(f) following the train being left unattended for an extended period of time, as 
defined by the RIM/RSO (refer to AS 7451:2023, Section 4 and Appendix A). 

6.4.5 Locomotive hauled train – Full in-service static brake test requirements 

A full in-service static brake test of a locomotive hauled train shall verify: 

(a) that all brake hose couplings are securely connected; 

(b) that all brake hose end cocks are fully opened; 

(c) the brake pipe continuity throughout the train; 

(d) that all cut-in brakes on the train apply upon driver command; 

(e) that all cut-in brakes on the train release upon driver command; 

(f) that all brake system parts are correctly installed; 

(g) that all brake system equipment is securely fastened; 

(h) that brake rigging slack adjusters maintain brake cylinder piston travels within 
their specified limits; 

(i) that scheduled maintenance records confirm compliance with documented 
maintenance intervals; 

(j) that at least 90% of the train's bogies have fully functional brakes; 

(k) that vehicle brake equipment compressed air reservoirs are fully charged to their 
specified pressure; 

(l) that friction element residual life meets the minimum service life criteria; 

(m) that each wheel tread is free of defects exceeding specified acceptance limits; 

(n) that brake cylinder piston travels are within their specified limits; 

(o) for a freight vehicle fitted with manual grade control equipment, that the 
equipment is set to the correct operational position; 

(p) for a freight vehicle fitted with manual load compensation equipment, that the 
equipment is set to the correct operational position; 

(q) that the brake pipe pressure achieves the standard brake pipe pressure of 500 kPa 
within the required tolerance; 

(r) that the brake pipe compressed air leakage is less than or equal to 35 kPa/minute; 

(s) that vehicle brakes remain applied for the specified minimum duration when no 
release command is present; 

(t) that all park brakes are released; and 

(u) that the automatic brake of the last three (3) trailing vehicles remains applied for 
the specified retention test duration, unless those vehicles are fitted with 
automatic park brakes. 

For ECP trains, a sequencing test shall be performed as per RISSB Code of Practice - ECP Braking (2017). 

6.4.6 Locomotive hauled train – Partial in-service static brake test requirements 

A partial in-service static brake test shall validate train brake system function and static performance 
and confirm that: 

(a) all brake hose couplings are correctly coupled and appropriate end cocks are fully 
opened for continuity; 

DRAFT FOR PUBLIC
 C

ONSULT
ATIO

N



 
AS 7510.6:2026 

Braking Systems – Part 6: Trains 
Development draft version 

© ARISO ABN: 58 105 001 465 Accredited Standards Development Organisation Page 22 

 

(b) any attached vehicles have had their brakes checked against the relevant 
requirements for the full in-service static train test set out in Clause 6.4.5; 

(c) retention test requirements are met; and 

(d) all cut-in brakes on the train to the rear of any brake pipe separation apply and 
release as demanded by the driver. 
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Appendix A Network Stopping Requirements (Informative) 

The information in Appendix A are samples of network requirements and are for information only. The 
relevant RIM should be contacted to ensure the latest stopping requirements are obtained for the type 
of rolling stock and the route in question. 

A.1 ARTC 

Source (at time of publication): 

Rolling Stock Signalling Interface, ESS-32-01, Version 1.0, 15th June 2023 

Appendix D – Train Braking Tables 

A.1.1 ARTC GW-10 Loaded Coal Train 

Appendix Table A.1.1 ARTC GW-10 Loaded Coal – Train Stopping Distance 
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A.1.2 ARTC GW-11 Empty Coal Train 

Appendix Table A.1.2 ARTC GW-11 Empty Coal – Train Stopping Distance 
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A.1.3 ARTC GW-16 Superfreighter 

Appendix Table A.1.3 ARTC GW-16 Superfreighter – Train Stopping Distance 
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A.1.4 ARTC GW-30 Superfreighter 

Appendix Table A.1.4 ARTC GW-30 Superfreighter – Train Stopping Distance 
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A.1.5 ARTC GW-40 Superfreighter 

Appendix Table A.1.5 ARTC GW-40 Superfreighter – Train Stopping Distance 
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A.1.6 ARTC GW-50 3/4 Loaded Container 

Appendix Table A.1.6 ARTC GW-50 3/4 Loaded Container – Train Stopping Distance 
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A.1.7 ARTC HSP – 160 High Speed Passenger Train 

Appendix Table A.1.7 ARTC HSP – 160 High Speed Passenger – Train Stopping Distance 
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A.1.8 ARTC MSP – 120 Self Propelled Passenger Train 

Appendix Table A.1.8 ARTC MSP – 120 Self Propelled Passenger – Train Stopping Distance 

 

A.2  TfNSW Metropolitan Heavy Rail Network 

Source (at time of publication): 

Modified GW 16, Modified GW 30, Modified GW 40 

TS 04068 (T HR RS 00830 ST) 

RSU Appendix C – Brake Performance Curves 

Revision 1.0 

3rd March 2022 

RSU 641 

TS 04058 RSU 600 Series - Minimum Operating Standards for Rolling Stock - Multiple Unit Train Specific 
Interface Requirements (T HR RS 00600 ST) 

Version 2.0 

08 August 2019 DRAFT FOR PUBLIC
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A.2.1 TfNSW - Modified GW 16 

Appendix Table A.2.1 TfNSW – Modified GW 16 – Train Stopping Distance 
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A.2.2 TfNSW Modified GW 30 

Appendix Table A.2.2 TfNSW Modified GW 30 – Train Stopping Distance 
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A.2.3 TfNSW Modified GW 40 

Appendix Table A.2.3 TfNSW Modified GW 40 – Train Stopping Distance 
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A.2.4 TfNSW RSU 641 

Appendix Table A.2.4 TfNSW RSU 641 – Maximum Stopping Distances for New Multiple Unit Trains 

 

A.3 NSW Country Regional Network (CRN) 

Source (at time of publication) 

Maximum stopping distances for new multiple unit trains 

CRN RS 004, MINIMUM OPERATING REQUIREMENTS FOR MULTIPLE UNIT TRAINS 

Version: 1.0, 30th January 2022 

GW30 

TS 01273 (CRN SD 003), Signalling Design Principles – Braking Distance 

Version 2.0, 30th January 2022 
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A.3.1 CRN RS 004 

Appendix Table A.3.1 Maximum Stopping Distances for New Multiple Unit Trains 
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A.3.2 CRN GW30 

Appendix Table A.3.2 CRN GW 30 – Train Stopping Distance 
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A.3.3 CRN GW30 

Appendix Table A.3.3 CRN GW 30 – Train Stopping Distance 
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A.4 Queensland Rail – Narrow Gauge 

Source (at time of publication) 

MD-10-194, QUEENSLAND RAIL SEMS Standard – Interface Standards 

(Version 6.2) 19/09/2024 
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A.4.1 Queensland Rail – Tangent Level Track 

Appendix Table A.4.1 Queensland Rail – Tangent Level Track – Train Stopping Distance 

 

 

 

A.4.2 Queensland Rail – Tangent Down 1 in 50 Track 

Appendix Table A.4.2 Queensland Rail – Tangent Down 1 in 50 Track – Train Stopping Distance 
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A.4.3 Queensland Rail – Tangent Up 1 in 50 Track 

Appendix Table A.4.3 Queensland Rail – Tangent Up 1 in 50 Track – Train Stopping Distance 

 

 

 

A.5 V/Line – Victorian Passenger 

Source (at time of publication): 

VEPR-2 

V/Line, Standard Braking Curves for V/Line Rolling Stock 

Revision 6 

20th April 2023 

(Braking curves in the following sections) 
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A.5.1 V/Line – Victorian Passenger – VLocity DMU 

Appendix Table A.5.1 V/Line VLocity DMU – Train Stopping Distance 
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A.5.2 V/Line – Victorian Passenger – Sprinter DMU 

Appendix Table A.5.2 V/Line Sprinter DMU – Train Stopping Distance 
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A.5.3 V/Line – Victorian Passenger – Locomotive Hauled Passenger Trains 

Appendix Table A.5.3 Locomotive Hauled Passenger Trains – Train Stopping Distance 
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Appendix B Hazard Register (Informative) 

Hazard number Hazard 

5.4.1.60 Harm to Rolling Stock - Derailment or Collision, Human Error, Track Failure, Track 
Obstruction, Design Failure, Health Failure, Organisational SMS Failure, Security Breach, 
Load not Secure and or Vandalism - Inadequate rolling stock pre-service testing and 
commissioning 

5.4.1.61 Harm to Rolling Stock - Derailment or Collision, Human Error, Track Failure, Track 
Obstruction, Design Failure, Health Failure, Organisational SMS Failure, Security Breach, 
Load not Secure and or Vandalism - Inadequate rolling stock in-service testing 

5.5.1.45 Harm to Rolling Stock Related Processes - Derailment or Collision, Human Error, Track 
Failure, Track Obstruction, Design Failure, Health Failure, Organisational SMS Failure, 
Security Breach, Load not Secure and or Vandalism - Design deficiency causing the 
inability to operate trains 

5.5.1.46 Harm to Rolling Stock Related Processes - Derailment or Collision, Human Error, Track 
Failure, Track Obstruction, Design Failure, Health Failure, Organisational SMS Failure, 
Security Breach, Load not Secure and or Vandalism - Manufacturing deficiency causing the 
inability to operate trains 

5.5.1.47 Harm to Rolling Stock Related Processes - Derailment or Collision, Human Error, Track 
Failure, Track Obstruction, Design Failure, Health Failure, Organisational SMS Failure, 
Security Breach, Load not Secure and or Vandalism - Maintenance deficiencies causing 
the inability to operate trains 

5.5.1.48 Harm to Rolling Stock Related Processes - Derailment or Collision, Human Error, Track 
Failure, Track Obstruction, Design Failure, Health Failure, Organisational SMS Failure, 
Security Breach, Load not Secure and or Vandalism - Operational deficiencies causing the 
inability to operate trains 

5.6.1.39 Out of Control Trains - Human Error, Design Failure, Health Failure, Organisational SMS 
Failure, Security Breach and or Vandalism - Brake system not fail-safe 

5.10.1.4 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Inadequate 
braking on down grades 

5.10.1.5 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Brake fade 

5.10.1.6 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - A malicious act 
causing too many brakes to cut out 

5.10.1.7 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Faulty brakes 
causing too many brakes to cut out 

5.10.1.9 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Leaking brake 
cylinders leading to insufficient brake cylinder pressure 

5.10.1.10 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Isolation cocks 
handles in the wrong or inconsistent orientation causing too many brakes to cut out 
(mistakenly) 

5.10.1.11 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Friction elements 
are excessively worn or missing causing insufficient braking stroke 
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Hazard number Hazard 

5.10.1.12 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Incorrect or 
inadequate isolation cock labelling causing too many brakes to cut out (mistakenly) 

5.10.1.13 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Faulty slack 
adjusters causing insufficient braking stroke 

5.10.1.14 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Brakes not being 
cut back in after maintenance causing too many brakes to cut out (mistakenly) 

5.10.1.16 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Nil or deficient 
procedures for driving with brakes cut out causing an operational process failure (Too 
many brakes cut out) 

5.10.1.17 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Procedure for 
driving with brakes cut out not followed causing an operational process failure (Too many 
brakes cut out) 

5.10.1.19 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Local brake 
control system mechanical failure e.g., control valve, (Braking system failure) 

5.10.1.20 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Load / weigh 
system failure (Braking system failure) 

5.10.1.21 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Brake control 
system software ‘failure’ - (Braking system failure) 

5.10.1.22 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Second controller 
incorrectly cut out causing a brake controller failure (Braking system failure) 

5.10.1.23 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Component 
failure causing a brake controller failure (Braking system failure) 

5.10.1.24 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Exhaust being 
partially blocked increasing delay causing a brake controller failure 

5.10.1.25 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - One-way partial 
blockage of brake pipes causing a braking signal transmission system failure resulting in a 
brake controller failure (Braking system failure) 

5.10.1.26 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Kinked brake pipe 
hoses causing a braking signal transmission system failure (Braking system failure) 

5.10.1.27 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Damaged or flow-
restricted brake piping or hoses causing a braking signal transmission system failure 
(Braking system failure) 

5.10.1.28 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Brake pipe cocks 
closed causing a braking signal transmission system failure (Braking system failure) 
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Hazard number Hazard 

5.10.1.29 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Brake signal 
wiring damaged causing a braking signal transmission system failure (Braking system 
failure) 

5.10.1.36 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Reservoir 
capacity being inadequate causing a brake energy reservoir failure (Braking system 
failure) 

5.10.1.37 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Reservoir being 
insufficiently recharged before next application causing a brake energy reservoir failure 
(Braking system failure) 

5.10.1.41 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Incompatible 
braking systems on coupled vehicles (Braking system failure) 

5.10.1.43 Brakes being Inadequate when Moving - Derailment and Collision, Human Error, Design 
Failure, Organisational SMS Failure, Security Breach and or Vandalism - Low air supply 
pressure leading to insufficient brake cylinder pressure 

5.11.1.8 Brakes being Inadequate when Stationary - Human Error, Design Failure, Health Failure, 
Organisational SMS Failure, Security Breach and or Vandalism - Too many brakes cut out 
preventing brakes from holding trains on steep grades 

5.11.1.14 Brakes being Inadequate when Stationary - Human Error, Design Failure, Health Failure, 
Organisational SMS Failure, Security Breach and or Vandalism - System leak allows air in 
brake cylinders to leak off prior to securement 

5.12.1.3 Wheel Skidding - Derailment or Collision, Human Error, Track Obstruction, Design Failure, 
Security Breach and or Vandalism - Incompatible brake systems on vehicles in the train 
(Brake not released) 

5.12.1.5 Wheel Skidding - Derailment or Collision, Human Error, Track Obstruction, Design Failure, 
Security Breach and or Vandalism - Crews not releasing (all) hand / park brakes 
(hand/park brake not released) 

5.12.1.9 Wheel Skidding - Derailment or Collision, Human Error, Track Obstruction, Design Failure, 
Security Breach and or Vandalism - Vehicles in tare condition with brakes set for gross 
condition causing excessive brake cylinder force 

5.30.1.5 Excessive dynamic longitudinal train forces - Derailment or Collision, Human Error, Track 
Failure, Design Failure, Health Failure, Load not Secure and or Vandalism - Brake jerk rate 
being too high 

5.32.1.41 Out of gauge trains - Derailment or Collision, Human Error, Track, Design Failure, Health 
Failure, Security Breach, Load not Secure and or Vandalism - Failed brake equipment 
(Poorly restrained equipment) 
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