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Chief Executive Officer
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Preface

This standard was prepared by the Rolling Stock Fire Safety — Part 3: Passenger Development Group,
overseen by the ARISO Rolling Stock Standing Committee.

The major changes in this revision are as follows:

(a)  Address new zero-emission technology such as lithium-ion batteries and
hydrogen.

(b)  Update material testing requirements, particularly for train seats.
(c)  Update detection requirements to align with industry developments.

(d)  Update evacuation requirements to reduce the reliance on international
standards.

Objective

The objective of this document is to provide requirements, recommendations and guidance for fire
safety for passenger stock operating in Australia.

The requirements aim to ensure rolling stock is designed and maintained to reduce fire ignition risk,
control fire growth, minimize fire impacts on people and operations, and support safe occupant egress
and emergency intervention.

This document forms part of the AS 7529 series on rolling stock fire safety.

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.

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’.
Using this Standard

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.

ARISO Standards identify known hazards relevant to the railway industry. Appendix A provides a non-
exhaustive list of hazards relevant to the scope of this Standard.

© ARISO ABN: 58 105 001 465 Accredited Standards Development Organisation Page 3



ARI ’ o AS 7529.3:2026

AR ATAN RATNBTETY Rolling Stock Fire Safety — Part 3: Passenger

STANDARDS ORGANISATION

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.

© ARISO ABN: 58 105 001 465 Accredited Standards Development Organisation Page 4




ARI

AUSTRALIAN RAIL INDUSTRY

o AS 7529.3:2026

Rolling Stock Fire Safety — Part 3: Passenger

STANDARDS ORGANISATION

Table of Contents

Section 1 Yolo] o LI 10 Lo - LT 1=] - | S PRPRt 8
11 R 00T o1 8
1.2 GENEral INOIMATION ... iii et eee e sate e sbee e sabaeeaaes 9
1.2.1 Zero-emission passenger rolling StOCK ........ivviiii i 9
1.2.2 Alignment with evolving technologies and industry trends .........ccccoveeeeiiieeecciieecccieneees 9
1.23 OPEratioNal CONTEXE .ooiiuiiii it e e st e e e s e e e e s abeeeesnbeeasenasees 9
1.2.4 Fire behaviour and infrastructure considerations for enclosed environments......c............ 9
13 NOIMAtIVE FEFEIENCES ..veiiieiiiee et ee e s e e s s b e e e e b e e e e enarees 10
1.4 Defined terms and abbreviatioNns.........ccuvieciiiiiiiiiiee e s 11

Section 2 Conditions on use of performance and deemed to satisfy provisions, and

[F:1 e To] 11 0o] o VAR =11 41 1= PO SRt 17
2.1 CT= YT = BT oY e - o] o T SRR 17
2.2 Holistic fire safety ass@SSMENT .......ccccciiii i et re e e e e e e e eanes 17
2.3 Fire safety documentation ProCESS......uviiiiuiiieeiiie ettt et e e ree e et e e e abe e e e e bee e e eeares 17
2.4 Competency for fire safety documentation........cccceeeveiiee i 18
2.5 NOVEI ESIGN fEATUIES. .. eeieeiiiie ettt et e e et e e e e te e e e ttee e s e abeeeeeabaeesenteeeeennrens 18
2.6 Laboratory reports and test certifiCates ......covvuiiiieeiiiiiiiiiieeee e 18

Section 3 Ignition risk mitigation Measures ... .cccciveiiiiiiiiiiiiiinininerene. 19
3.1 LCT= o= | S 19
3.2 Performance reqUIrEMENTS ....... ittt ectee e ettt e et e e e ree e s e sab e e e s eabee e e eenbeeeeenarees 19
3.3 Deemed t0 Satisfy ProVISIONS ....ccuuiiieiiiie et e e ebe e e e be e e e eeares 19
331 (CT= a1 - | S O O OO PO TP P P TOPRIOTPPRRPPPRON 19
3.3.2 HFS, ESS & EDLC-powered passenger rolling stocK.........ccoccveveeeiiieiicciee e 20

Section 4 Fire development mitigation MEAaSUIES ......ccceeveeerenirenireeireeieeenereernnerenceenneennes 23
4.1 (CT= o T=T - | O T O PP U P TOPRIOPPPRRPPPRION 23
4.2 PerformManCe rEQUITEMENTS......cccuiieeeciee et e et e et e e e st e e e e trr e e s eabeeeeeabeeesennseeeeennses 23
4.3 Deemed t0 Satisfy PrOVISIONS .......uuiiieciiie ettt et e e e e e e e e s e bee e e eeares 23
43.1 Passenger rolling StOCK.......c.uiii i e e 23
4.3.2 HFS, ESS & EDLC-powered passenger rolling StoCK.........cccvveveeiieeciiiiieeee e cecciiieeeee e 24

Section 5 Material fire PerformManCe...c.ciccvieeiieeiiieiiieierrereereerec e reeereeerneernnesenseensennes 26
5.1 (CT= o 1=T - | OO TP U P TPPROPPPRRPPR 26
5.2 PerformManCe rEQUITEMENTS ......cccuiii ettt et e et e e e et e e e tre e e e eearaeeeeabeeeeeenseeeeeenses 26
5.3 Deemed to Satisfy ProVISIONS ........uviiiciiiiei et e e b e e e e 27
53.1 LCT=Y Y=Y - | P PP ORI 27
5.3.2 CommUEET FOIIING STOCK . .eii it e e 27
5.33 Long distance passenger rolling StOCK........coccuuiiiiir e 29
5.3.4 HFS, ESS & EDLC-powered commuter and long-distance passenger rolling stock............ 30

© ARISO ABN: 58 105 001 465 Accredited Standards Development Organisation Page 5



ARI o AS 7529.3:2026

AUSTRALIAN RAIL INDUSTRY

Rolling Stock Fire Safety — Part 3: Passenger

STANDARDS ORGANISATION

Section 6
6.1
6.2
6.2.1
6.2.2
6.3
6.3.1
6.3.2
6.4
6.4.1
6.4.2
6.5
6.5.1
6.5.2
6.6
6.6.1
6.6.2
6.7
6.7.1
6.7.2
6.8
6.8.1
6.8.2
6.9
6.9.1
6.9.2

Section 7
7.1
7.2
7.3
7.4

Section 8
8.1
8.2
8.3

Section 9
9.1
9.2
9.2.1
9.2.2
9.2.3

Fire resistance and smoke separation......cccccceereeirencrenireecreecerenernernerenceencennnes 32
LCT=Y Y=Y - | PP 32
[ [o Yo Y o= SR 32
PerformanCe rEQUINEMENTS......cccuiiieeciee et e et e s e e e tre e e s e eabee e e e abeee e enabaeeeennsees 32
Deemed to Satisfy ProVISIONS ....c.uuiiiiciiiiiciee et e s s bee e s e 32
BT Y=Y 3 or- o FO PRSPPI 34
Performance rEQUIrEMENTS......ccc it e e e s s e e s s bee e s e beeesenares 34
Deemed to Satisfy ProVISIONS .....c.uuviiiiiiie et e e e e e e e e ra e e e e anes 35
INtEr-VEhICle PartitioNS...cii it e s e e e e abees 35
PerformanCe rEQUINEMENTS.......ccuiiieeciee et e et e e e st e e e tar e e s e abees e eeabeeesesreeeesnnrees 35
Deemed to Satisfy ProVISIONS ....c.uiiiiiciiiiectte e e e s bee e e s be e e e naaees 36
Checked luggage CoOMPartMENTS.......cocciiii it e re e e eree e e e aee e e e aeee e eeaees 37
Performance rEQUIrEMENTS......cccuiiieecree ettt de e s e e e s ee e e e abee e e seabeeeeenarees 37
Deemed to Satisfy ProVISIONS ....c..uiiiiiciiiiicceee e e e s ebee e e e naaees 37
Compartments containing sleeping facilities........ccccccoiiei i 38
Performance reqUIrEMENTS......cccuiii ettt e ree e e s ee e e s eabee e e eeabeeeesnarees 38
Deemed t0 Satisfy PrOVISIONS .......uuiiieciiie e et e e et ee e e e b e e e e nbeee e eennes 38
Cubicles or equipment enclosures containing high power equipment ..........cccccccvevenneee. 39
PerformanCe rEQUITEMENTS......cccuiiieeiiriee et e sttt e et e e e e re e e e e tbe e e s esabeeeeeabeeesennseeeeennsens 39
Deemed to Satisfy ProVISIONS ........iiiieiiiiiiiiiee e e e ree e s bee e e e naaes 39
Compartments containing combustion ENGINES .........ccceveeeiiiieeeciiee e e e 39
Performance reqUIrEMENTS .......ciuiiiiiiee et e e e e e e ree e s e ee e e e abee e e eeabeeeeenaeees 39
Deemed t0 Satisfy ProVISIONS ....ccuiiiieciiie ettt e e e e e e e bee e e e eaaes 40
ESS, HFS & EDLC equipment fire resistance compartmentation .........ccccceeeeveeeeecreeeeennen. 40
Performance reqUIrEMENTS.......ccuiii i cctee et ree e s s e e e e abee e s s eabeeeesearees 40
Deemed t0 Satisfy PrOVISIONS .......uueiieciiie ettt e et e e ree e e e e e e s e abeee e eeaaes 41
Portable fire extinguishers and fire blankets.....c.cccecreeireeirieiiieiircrncrencrenneennee 43
(CT= a1 - | SO O OO O PP P P TOPRIOPPPRRPPPRON 43
Fires involving HFS, ESS @nd EDLC..........ooiiiiuiiieeiieee ettt et e et e e vee e e rae e e e 43
Performance reqUIrEMENTS.....ccccuiii ettt e e e e s ee e e e eabee e e eeabeee e enaeees 43
Deemed to satisfy ProVISIONS .......ccccviiiiiiecie et e e rree e e re e e ane s 43
Crew/passenger ventilation system control.........cceeeeeeeeieniiieeeeenncceceenneeeeennnn 45
(CT= o 1=T - | O O O TIPSR OPPPRRPPRRN 45
PerformManCe rEQUITEMENTS ......cccuiieeecieee et e et e et e e e et e e e e tb e e e e eeabeeeeeabeeeseeaseeeeennres 45
Deemed to Satisfy ProVISIONS ......uuiiiiciiieiciee e e e b e e e e 45
Fire detection and suppression SyStems .........ccceeireeiiiinnininnniinnieienisiesssisnscnnns 46
LCT=Y 1T - | PP PPP 46
PerformManCe rEQUITEMENTS......cccuiiieecieee ettt et e et e e e et e e e e tre e e e eeareeeeeabaeeeeeabeeeeennsees 46
Fire detection and alarm SYSTEMS ....c.cuuviiiiiiiiee et e e e 46
Fixed fire extinguishing SYSTEMS ........uiiiiii oo e e e e 46
ESS, EDLC & HFS @QUIPMENT..cciiiiiiiiiiiieeeeeeeiiiteeee e eesciteee e e e e s e s siibraeeeee s s sssaabanneeessssnnnnens 47

© ARISO ABN: 58 105 001 465 Accredited Standards Development Organisation Page 6



ARI o AS 7529.3:2026

P ———— Rolling Stock Fire Safety — Part 3: Passenger

STANDARDS ORGANISATION

9.3 Deemed to Satisfy ProVISIONS ......uuiieiiiiie ettt e e e e e e bee e e e eares 48
9.3.1 Fire and gas detection and alarm SYStEMS .......ccccuiiiiiiiieeiccieee e e 48
9.3.2 Fire extinguiShing SYSTEMS .....ciiiiiiii it e s e 51
9.33 Additional requirements for HFS, ESS and EDLC-powered multiple unit rolling stock.....51
Section 10 Running capability in the event of fire ....cccceveeereireireiieiiiirrrcrrc e eeeeeeaees 54
10.1 LCT=Y Y=Y - | SRR PR 54
10.2 Availability of essential train SYSTEMS ....cccuviiiiiiiiie e e s 54
10.2.1  Performance rEQUIFEMENTS . ....cciicciiie et ceitee e eeteee e e stee e e s sreee s ssabee e e ssbeeeeesbeeeessnbeeessnsnens 54
10.2.2 Deemed to Satisfy ProVISIONS ...ccccuiiii ittt e 54
Section 11 Flammable gas release management......cccceveeeieerrenirennreenreeieeasbneernnerenstencessnns 56
111 Performance REQUIFEMENTS ....ccccuuiiiiiciiie ettt e e ee s e s bee e e e b e e e e e navees 56
11.2 Deemed t0 Satisfy PrOVISIONS .......uuiiieciiie ettt e s e re e e abe e e e e abee e e eares 56
Section 12 Rolling stock evacuation MEASUIES ......ccceeeerenerenerencrenrisuerestinnsernscrnseennseeneennes 57
12.1 Performance reqUIrEMENTS.......ccuiiieecree et e s s e e e s ee e e e abee e e eenbeeeeenarees 57
12.2 Deemed t0 Satisfy PrOVISIONS .......uuvieiiiiie ettt e et e e ee e e e b e e e e abee e e eeares 58
I R CT-Y V=Y - | B USSP 58
12.2.2  EMEIEENCY EXITS wuurrritiiiieiiiiiiititeeeeeesiiiittteeeeessssiberteeeeeseesassssaeeeeesssssssssreaeeesssssssssseeneeeeses 58
12.2.3  EVACUALION FOULES...ceiiiiiiieeeee et e e ettt e e e e e e et e e e e e e e e nereeeeeeeeeas 59
12.2.4  Doors through inter-vehicle partitions ....cc..ccccoeecieei e 60
Section 13 Maintenance, modifications'and refurbishment ........ccccccoreiiiiiiiiiiiieciiecinennns 61
13.1 LCT= o= | S 61
13.2 Performance reqUIrEMENTS.......iiuiii ettt e rre e s e ee e e s abre e e e eabeee e eenrees 61
133 Deemed t0 Satisfy PrOVISIONS ........ueiieciiiiiecie ettt et e e e e e be e e s e abee e e eeaaes 61
13.3. 1 IMAINTENANCE ..eeieiiiiiee ittt ettt e e et e e st e e e s abe e e s ssabeee s sabeee s sanreeeesaareeesesnneeeeennnes 61
13.3.2  HFS, ESS & EDLC-powered passenger rolling stock.........ccoocueriiiiiiiiiciiei e 62
13.3.3  Modification and refurbisShment.........ccocuviiiiiiiiie e 63
13.3.4  Operational CRANEES ......ooei it e et e et e e e e be e e e e eabae e e eenraeeeeennes 64
Appendix A  Hazard Register (Informative)........ccoueeueiiiiiimciiiiiinciiiieeccesreneceereenecesesnnsenns 65
Al F N S N Ol g2 e I =Y 4 1 =T PRSP 65
A2 Other identified Nazards ... s e 67
Bibliography {Informative) .......ccceeiiiiiieiiiiiiiiiiirin e sessss s s senssssssnnsssssanns 68
Figures
Figure 1 900 g Timber crib mounting location and maximum acceptable fire spread for commuter rolling
] o ol O PSS 28
Figure 2 900 g timber crib mounting location and maximum acceptable fire spread for long-distance
(O =T Yo e o] | [T a Yy o ol RSP 30
Tables
Table 1 Areas requiring fire detECTION .....ccuviii et e et e e a e e e e earae e e e nneeaas 48

© ARISO ABN: 58 105 001 465 Accredited Standards Development Organisation Page 7



ARI o AS 7529.3:2026

Rolling Stock Fire Safety — Part 3: Passenger

AUSTRALIAN RAIL INDUSTRY
STANDARDS ORGANISATION

Section1 Scope and general

1.1 Scope
This document applies to passenger rolling stock.
The document covers the design, construction and maintenance of rolling stock.

This document includes fire safety requirements for passenger rolling stock configured with zero-
emission technology used for propulsion or auxiliary supply. This includes battery electric energy storage
systems (ESS) and hydrogen fuel cell systems (HFS). These systems introduce distinct fire safety hazards
compared to conventional diesel and electric traction.

Section 2 to Section 12 (inclusive) of this document apply to the design and construction of new
passenger rolling stock.

Section 13 of this document applies to the maintenance, modification and refurbishment of existing
passenger rolling stock.

Operation of rolling stock is not covered in this document.
Rolling stock used on light rail, cane railway and monorail networks are not covered in this document.

While it is not the intention to cover heritage rolling stock within the scope of this document, operators
of heritage rolling stock fleets are encouraged to consider the requirements within this document and
comply with them if reasonable to do so.

This document deals with explosion risks in the context of reducing the risk of a build-up of flammable
gases that could result in an explosion. Mitigating the consequence of a blast from an explosion is not
part of the scope of this document. Designers of HFS and ESS equipment would need to consider if blast
consequence mitigation needs to be included to control these risks so far as is reasonably practicable
(SFAIRP), separate to the requirements of this document.

The requirements of this document are aimed at reducing fire risk to life of passenger rail rolling stock
occupants as well as the risks that a fire on such rolling stock could pose to the life safety of other users
of the infrastructure.

Compliance with this document represents the minimum requirement under the designer’s duties under
Rail Safety National Law.

The requirements of this document do not address asset protection of either the passenger rolling stock
or the infrastructure.

The requirements of this document do not contain any specific mitigations for fire safety risks
associated with terrorism, or with fires following train-to-train collision and ignition.

At the time of preparing this document, it is noted that fires involving passenger-carried battery-
powered consumer products (e.g. power banks, battery-powered personal mobility devices, etc.) are an
emerging fire risk for passenger railways globally. While a small set of research identifies the potential
size and growth rates of fires from these products, there has been no research conducted to evaluate
the appropriateness of various rolling stock design elements to manage the risk of such fires. Without
such reference material available, it is noted that this document contains no explicit control measures
for fires involving passenger-carried battery-powered consumer products. These hazards need to be
considered by an RSO as part of its RSNL and SFAIRP commitments.
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1.2 General information

1.2.1 Zero-emission passenger rolling stock

Energy storage systems (ESS) and hydrogen fuel systems (HFS) present specific fire and explosion risks
that are directly influenced by system size, configuration and chemical properties.

ESS capacity in rolling stock typically ranges from 50 kWh to over 15 MWh. The fire risk varies depending
on the battery chemistry, housing, energy density and the battery management system. Battery
chemistries with higher energy density typically present greater risks of thermal runaway, fire and gas
release compared to chemistries designed for enhanced thermal stability and reduced propagation risk.
Fire events can involve thermal propagation between cells, gas release, re-ignition after suppression or
system failure due to inadequate thermal management.

Electric double-layer capacitors (EDLC) are also used in zero-emission rolling stock for regenerative
braking, peak load reduction and short-term energy buffering. EDLCs provide high power density and
rapid charge-discharge performance but have lower energy density compared to batteries. While their
thermal runaway risk is typically lower than high-energy batteries, EDLCs contain electrolytes that can
pose fire and gas release hazards under fault conditions.

HFS typically stores between 100 kg and 5 000 kg of hydrogen depending on the rolling stock type,
storage method and operational range. Storage can involve compressed gaseous hydrogen at pressures
typically between 350 and 700 bar or alternatively, cryogenic or liquefied hydrogen for larger-capacity
systems. The associated hazards include high-pressure storage failure, dispersion of flammable gas
creating explosive atmospheres, jet fires from uncontrolled releases and boiling liquid expanding vapour
explosion risks in cryogenic systems. Hydrogen combustion can result in flames that are difficult to
detect visually, presenting additional challenges for fire detection systems and emergency response.

1.2.2 Alignment with evolvingtechnologies and industry trends

The provisions in this document are based on current practices, acknowledging that national and
international standards for zero-emission rolling stock are continually evolving. As new battery
chemistries, hydrogen fuel systems and alternative fuels like ammonia are developed, additional or
updated safety requirements could become necessary.

Currently, this document does not include specific technical requirements or detailed safety provisions
for ammonia-fuelled rolling stock. However, the general fire safety principles outlined herein could be
applied where relevant, at the discretion of designers and RSOs.

1.2.3 Operational context

While this document defines design requirements to support fire safety, it does not prescribe
operational responses to fire events. Decisions related to train stopping, crew evacuation and response
coordination are the responsibility of an RSO in accordance with their safety management system (SMS)
and applicable rail safety legislation.

Where performance-based solutions are applied, it is important that fire development timelines and
evacuation timings are evaluated as part of demonstrating that the fire safety risk has been reduced
SFAIRP.

1.24 Fire behaviour and infrastructure considerations for enclosed environments

Hydrogen-powered rolling stock in enclosed environments (such as tunnels) introduce particular fire and
explosion risks due to the properties of hydrogen. These risks influence aspects of rolling stock design
and can also inform infrastructure planning and operational practices.
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