Technical Information, January 2020

EN 45545-2 — Fire Protection on Railway Vehicles

The aim of European Standard EN 45545 is to define a harmonized procedure for fire protection on railway vehicles. The
standard consists of 7 parts. Part 2 deals with the requirements for fire behavior of materials and components and it is a
complicated standard with different test procedures depending on the application and the type of train. To judge if a material is
compliant with EN 45545-2, it is necessary to know the application requirement (varying from R1 to R26) and the hazard level
which is attributed to the train (varying from HL1 to HL3).

Definition of the Hazard Level of a type of train

The Hazard Level is determined by the operation category and the design category of a train. Already at the very beginning
of a project the Hazard Level is defined, usually by the rail authorities. It is estimated that approx. 90% of all trains must
comply with HL1 or HL2.

Design category
Operation category N A D s
Standard trains Automatic trains Double decked trains Sleeping vehicles
1 —no tunnels HL 1 HL 1 HL 1 HL 2
2 —tunnels max. 5 km HL 2 HL 2 HL 2 HL 2
3 —tunnels > 5 km HL 2 HL 2 HL 2 HL 3
4 — no side evacuation HL 3 HL 3 HL 3 HL 3

Definition of the Requirement

EN 45545-2 contains a list of 68 listed components, each referring to an application in a train, which is defined by the type of
application and where it is situated (Interior/Exterior). For example: the listed component IN1A refers to interior vertical
surfaces, defined as:
e Interior components (structure and covering) such as side walls, front walls / end-walls, partitions, room dividers,
flaps, boxes, hoods, louvres.
e Interior doors, interior lining of the front-/end-wall doors and external doors.
Windows (including plastics and glazing) Insulation material and interior surface of body shell.
Kitchen interiors surfaces (except those of kitchen equipment).

To each listed component a requirement is attributed; the standard defines in total 26 different requirements (R1 to R26).
Each requirement lists different fire tests which need to be passed to comply to a certain Hazard Level. Next to that,the
standard defines requirements for non-listed products, and complex grouping rule for small parts (with a mass <100 g for
interior products and <400 g for exterior products).
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Requirement R1

Test method Parameter Unit HL1 HL2 HL3

Flame spread ISO 5658-2 CFE KW/m2 > 320 > 320 > 320
Heat release ISO 5660-1 @ 50 kW/m2 MARHE kW/m? - <90 <60
Smoke development 1SO 5659-2 @ 50 kW/m?2 Ds(4) <600 <300 <150
VOF, min <1200 < 600 <300
Toxicity ISO 5659-2 @ 50kW/m? ClTe <12 <0.9 <0.75

a: If flaming droplets/particles are reported according to 5.3.7 during the test ISO 5658-2, or for the special case of materials
which do not ignite in ISO 5658-2 and are additionally reported as unclassifiable, the following additional requirements shall
be added:

Test to the requirements of EN 11925-2 with 30 s flame application. The acceptance requirements are: flame spread <

150 mm within 60 s and no burning droplets/particles.

IN1A Interior vertical surfaces
IN1B Interior horizontal downward-facing surface

IN1D Interior surfaces within cavities

IN4 Luggage storage areas
IN5 Driver’s desk
INGA Interior surfaces of gangways; type A - for railway vehicles in which there are no fire barriers at both bulkhead

ends of the gangway
IN7 Window frames
IN8 Curtains and sunblind in passenger and staff areas & compartments
IN9B Tables, folding tables downward facing surfaces; type B — downward surfaces
IN11 Litter bins and ashtrays
IN12A  Air ducts — interior surfaces
IN12B  Air ducts — exterior surfaces

IN14 Devices for passenger information
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- Non-listed products in interior with an exposed area > 0.20 m?

Requirement R2

Test method Parameter Unit HL1 HL2 HL3
Flame spread ISO 5658-2 CFE KW/mz2 > al3 > a13 > _5113
Heat release ISO 5660-1 @ 50 kW/m? MARHE kW/m2 - - <90
Smoke development ISO 5659-2 @ 50 kW/m2 Ds(4) <600 <300 <150
VOF, min <1200 <600 <300
Toxicity ISO 5659-2 @ 50kW/m? ClTe <1.2 <0.9 <0.75
a: see remark in table Requirement 1
IN2 Limited surfaces (area < 0.20m2, maximum dimension in any direction <1 m)
IN9A Tables, folding table tops and toilet wash basins; type A — Upper surfaces
IN10 Containers
Requirement R3
Test method Parameter Unit HL1 HL2 HL3
Flame spread ISO 5658-2 CFE kW/m2 > al3 > ;13 > ;13
Heat release ISO 5660-1 @ 50 kW/m?2 MARHE kW/m?2 ; ; ;
Smoke development ISO 5659-2 @ 50 kW/m?2 Ds(4) - <480 <240
VOF, min - <960 <480
Toxicity ISO 5659-2 @ 50kW/m? ClTe <1.2 <0.9 <0.75

a: see remark in table Requirement 1

IN3A Strips (width < 0.20m, separated from each other by > 0.20 m of R1 compliant material)
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Requirement R4

Test method Parameter Unit HL1 HL2 HL3
Flame spread ISO 5658-2 CFE KW/m?2 >13 >13 >13

ISO 11925-2, 30 s Flame spread Mm (Wmﬁfgo 9 (wm%f%o 9 (Wmﬁ%o 9

Flaming droplets 0 0 0

Toxicity ISO 5659-2 @ 50kW/m?2 CiTe <12 <0.9 <0.75
IN3B Light diffusers
Requirement R6

Test method Parameter Unit HL1 HL2 HL3
Heat release ISO 5660-1 @ 50 kW/m? MARHE KW/m? <90 <90 <60
Smoke development ISO 5659-2 @ 50 kW/m? Ds(4) <600 <300 <150

VOF4 min <1200 < 600 < 300

Toxicity 1ISO 5659-2 @ 50kW/m?2 ClTg <1.2 <0.9 <0.75
FiC Passenger seat shell - Base

F1D Passenger seat shell - Back
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Requirement R7

Test method Parameter Unit HL1 HL2 HL3
Flame spread ISO 5658-2 CFE KW/m2 > aZO > 320 > 320
Heat release ISO 5660-1 @ 50 kW/m? MARHE KW/m2 - <90 <60
Smoke development ISO 5659-2 @ 50 kW/m?2 Dsmax - < 600 < 300
Toxicity ISO 5659-2 @ 50kwW/m2 ClTg - <1.8 <15

a: see remark in table Requirement 1

IN6B Interior surfaces of gangways; type B: for railway vehicles in which there are fire barriers at both bulkhead
ends of the gangway

IN12C  Air ducts on locomotives

EX1A  Walls of external body shell

EX1C  External surfaces of enclosures containing technical equipment
EX3 Under frame of external body shell

EX4 Exterior ducts

EX5 External design features

EX6A  Containers mounted in under frame

EX7 Exterior surfaces of gangways

- Non-listed products in exterior with an exposed area > 0.20 m?
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Requirement R22

Test method Parameter Unit HL1 HL2 HL3
Oxygen content ISO 4589-2 Oxygen content % >28 >28 >32
Smoke development ISO 5659-2 @ 25 kW/m? Dsmax <600 < 300 < 150
Toxicity NF X 70-100-1 and -2 ClTnee <1.2 <0.9 <0.75
E6GA Supply line system and high-power devices — interior
- Non-listed products in interior with an exposed area < 0.20 m?
Requirement R23

Test method Parameter Unit HL1 HL2 HL3
Oxygen content ISO 4589-2 Oxygen content % >28 >28 >32
Smoke development ISO 5659-2 @ 25 kW/m?2 Dsmax - < 600 < 300
Toxicity NF X 70-100-1 and -2 ClTnee - <1.8 <15
E5 Supply line system devices — exterior
E6B Supply line system and high-power devices — exterior
- Non-listed products in exterior with an exposed area < 0.20 m?
Requirement R24

Test method Parameter Unit HL1 HL2 HL3
Oxygen content ISO 4589-2 Oxygen content % >28 >28 >32
- Only used for certain electrical components (depending on the grouping rules
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