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1 FOREWORD 
EuroSpec is a group of European train operating companies providing harmonised product 
specifications for use in train procurement and refurbishment. 

The main target is to improve the reliability and quality of trains by using common and standardised 
functional and non-functional specification and verification methods. 

The benefits of using EuroSpec: 

• Increase of reliability by sharing good practice and experience; 

• Simplification of the tender process in time and cost as a result of fewer variations in 
requirements between tenders;  

• Standardised products and cost reduction due to harmonisation of train operators’ 
requirements.  

The EuroSpec specifications comprise merged functional and product basic requirements. All 
EuroSpec specifications focus on technical aspects exclusively based on the existing national 
requirements.  

A EuroSpec specification is a voluntary specification designed to be used within the European 
region. The primary field of application is the European rolling stock domain and all associated 
interfaces.  

Regarding the hierarchy this common specification can be positioned as follows, in order of 
prevalence:  

• EN standards 
• UIC/ UNIFE Technical Recommendations (TecRecs) 
• UIC Codes (leaflets) 
• EuroSpec Specifications 
• Company Specifications 
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2 INTRODUCTION 
This document is a voluntary specification, produced by SNCF-MOBILITES, Rail Delivery Group 
(RDG), Deutsche Bahn (DB), Nederlandse Spoorwegen (NS), Österreichische Bundesbahnen 
(ÖBB) and Schweizerische Bundesbahnen (SBB). 

Individual companies may choose to mandate it through internal instructions/procedures or 
contract conditions. 

Purpose of this document 
This document provides a voluntary specification for “Parking Noise” for use by companies in the 
rail sector if they so choose. 

The purpose of this document is to provide a common specification for Parking Noise in rolling 
stock between train operators. This document is to replace individual company specific functional 
requirements and constitutes a common reference being used for tendering and verification. 

Application of this document 
 

• This specification is voluntary. Individual companies may however elect to mandate all or 
part of its use through company procedures or contract conditions. Where this is the case, 
the company concerned must specify the nature and extent of application. 

• Specific compliance requirements and dates of application have therefore not been 
identified since these will be the subject of the internal procedures or contract conditions of 
those companies that choose to adopt this standard. 

 
Safety responsibilities 
 

• Users of documents published by SNCF-MOBILITES, Rail Delivery Group (RDG), 
Deutsche Bahn (DB), Nederlandse Spoorwegen (NS), Österreichische Bundesbahnen 
(ÖBB) and Schweizerische Bundesbahnen (SBB) are reminded of the need to consider 
their own responsibilities under the relevant European or national safety legislation.  

• SNCF-MOBILITES, Rail Delivery Group (RDG), Deutsche Bahn (DB), Nederlandse 
Spoorwegen (NS), Österreichische Bundesbahnen (ÖBB) and Schweizerische 
Bundesbahnen (SBB) make no warranty that application of all or any part of documents 
published by SNCF-MOBILITES, Rail Delivery Group (RDG), Deutsche Bahn (DB), 
Nederlandse Spoorwegen (NS), Österreichische Bundesbahnen (ÖBB) and 
Schweizerische Bundesbahnen (SBB) is sufficient in itself to ensure safe systems of work 
or operation or to satisfy such responsibilities or duty of care. 

 
Copyright 
 

• Copyright to these documents is owned jointly by SNCF-MOBILITES, Rail Delivery Group 
(RDG), Deutsche Bahn (DB), Nederlandse Spoorwegen (NS), Österreichische 
Bundesbahnen (ÖBB) and Schweizerische Bundesbahnen (SBB). All rights are hereby 
reserved. No EuroSpec specification (in whole or in part) may be used for any purpose 
other than the design, manufacture, purchase and operation of railway equipment.  

• Any commercial use of this EuroSpec Specification or use for any other purpose other than 
the design, manufacture, purchase and operation of railway equipment shall be subject to 
explicit authorisation by SNCF-MOBILITES, Rail Delivery Group (RDG), Deutsche Bahn 
(DB), Nederlandse Spoorwegen (NS), Österreichische Bundesbahnen (ÖBB) and 
Schweizerische Bundesbahnen (SBB).  

• SNCF-MOBILITES, Rail Delivery Group (RDG), Deutsche Bahn (DB), Nederlandse 
Spoorwegen (NS), Österreichische Bundesbahnen (ÖBB) and Schweizerische 
Bundesbahnen (SBB) accept no responsibility for, and exclude all liability in connection 
with the use of this EuroSpec Specification or extracts there from. This disclaimer applies 
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to all forms of media in which extracts from this EuroSpec Specification may be 
reproduced. 

 
Approval and authorisation of this document  
 

• The content of this document was approved for publication by the technical bodies of 
SNCF-MOBILITES, Rail Delivery Group (RDG), Deutsche Bahn (DB), Nederlandse 
Spoorwegen (NS), Österreichische Bundesbahnen (ÖBB) and Schweizerische 
Bundesbahnen (SBB). 
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3 SCOPE 
This specification is applicable to rolling stock units, type EMU (Electric Multiple Unit). 

This specification is an add-on to the Technical Specifications of Interoperability (TSI). In addition 
to this specification additional operator specific specifications might be defined. The specification 
contains requirements on noise performance of the parked rolling stock units, and unifies the 
requested performances of the different operators. The operational conditions often need that the 
rolling stock is more silent than required by TSI. This is due to environmental regulations applying 
for noise immissions in noise sensitive areas. 

This specification is not intended to block innovation or to prevent improvement. For this purpose, 
each requirement is followed by a rationale. 

If applicable, the requirements are referenced to the EN 15380 structure. It is foreseen that more 
requirement sets and European standards will make use of this common reference structure. 

 

4 NORMATIVE REFERENCES  
The following referenced documents are indispensable for the application of this document. ENs 
are developed by CEN1 or CENELEC2. 

For dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments) applies. 

 

TSI NOI The technical specification for interoperability relating to the subsystem 
‘rolling stock — noise’ amending Decision 2008/232/EC and repealing 
Decision 2011/229/EU – Commission regulation (EU) No 1304/2014 
published 26 November 2014 

TSI LOC&PAS The technical specification for interoperability relating to the ‘rolling 
stock — locomotives and passenger rolling stock’ subsystem of the rail 
system in the European Union - Commission regulation (EU) No 
1302/2014 published 18 November 2014 

EN ISO 3095:2013 Acoustics - Railway applications – Measurement of noise emitted by 
railbound vehicles 

EN 15380-2 Railway applications - Designation system for railway vehicles - Part 2: 
Product groups 

ISO 1996-2:2007. Acoustics - Description, measurement and assessment of 
environmental noise - Part 2: Determination of environmental noise 
levels 

DIN 45681:2005 Detection of tonal components of noise and determination of a tone 
adjustment for the assessment of noise immissions 

 

                                                
1 Comité Européen de Normalisation / European Committee for Standardization - 
www.cen.eu 
2 Comité Européen de Normalisation Électrotechnique / European Committee for 
ElectrotechnicalStandardization - www.cenelec.eu 
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5 TERMS, DEFINITIONS AND ABBREVIATIONS 
TSI Technical specification for interoperability  
EN EuroNorm 
DIN Deutsches Institut für Normung 
ISO International Organization for Standardization 
Parking noise Noise emitted by parked trains. Examples are noise from HVAC or noise 

from air supply systems. 
Parked train A parked EMU is a Train Set at standstill with raised pantograph and the 

main switch is on. 
Operational 
availability 

The availability of the EMU to run a train service with all specified 
functions available. 

Stand-by 
mode 

In stand-by mode the EMU is preconditioning itself to achieve fast 
operational availability. 

Sleeping 
mode 

In sleeping mode the EMU shall save energy and decrease noise. In 
sleeping mode the noise sources shall be turned off or the activity shall 
be minimised to minimise noise emissions. 

Single/ 
individual 
noise source 

A system or component on the train which emits sound to the outside of 
the train. Examples are compressors, air dryers,air conditioning 
systems, static converters, transformers. 

Safety checks Examples of safety checks are  e.g. brake tests and traction tests 
performed to achieve operational availability 

EMU Electrified Multiple Unit 
LpAeq See definition in section 3.14 of EN ISO 3095:2013. 
LWR Emission relevant sound power level 

 
 

 
  

(correction value for the influence of the ground) 
 

LpAFmax See definition in section 3.13 of EN ISO 3095:2013 
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6 SPECIFICATIONS 
This chapter describes the requirements and their objectives. For several requirements 
verifications are included. Verification describes how compliance to the requirement will 
be verified.  
The columns of the specification are subsequent defined: 
ID 
Unique Identification of the requirement 
Requirement classification  
Importance and legal status of the requirement to the project To differentiate between the 
requirements with regard to relevance and legal status like Requirement (RE - 
mandatory), Design Recommendation (DR) or Optional Requirement (OR) 
Requirement-text 
Description of the requirement 
Rationale 
Reason to state the requirement 
Product element EN 15380-2 
Link between requirement and the product element of the EN 15380-2 
Change since last release 
Description of the modifications that have been made to one or more attributes of this 
requirement since the last release 
Verification 
Verification type and point of time 
 
Further information can be found in the document “EuroSpec Requirements 
Management” at www.eurospec.eu.  
 

http://www.eurospec.eu/
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 EuroSpec 
 

            

  
Verification 

ID Requirement 
classification 

Requirement-text Rationale Product element EN 
15380-2 

Change 
since 
last 
release 

 

Offer of Tenderer(s) Design Review First Article 
Inspection 
(FAI) of 
components 

First 
Integration 
Inspection (FII) 

Hand-over 

PANO.1 
 

General 
   

  

     

PANO.2 RE The supplier shall show its 
capability to design an EMU 
that is able to meet this 
specification. 

The supplier should give 
evidence that acoustics is taken 
into account in its design. 

  

  

Description of the noise 
emission simulation 
method, description of 
the resources and 
capabilities planned to 
be used for the 
simulation 
Reference list for the 
simulation 

Simulation: 
Review of the 
chosen method 
Design Review: 
Review taking 
into account the 
results of the 
simulation 

   

PANO.3 RE The supplier shall measure 
stationary noise according 
to EN ISO 3095:2013.  

If applicable, EuroSpec needs to 
be consistent with other existing 
standards.  

 
new 

  

   
Type test 
specification 
Type test report 

 

PANO.4 RE The supplier shall measure 
all single noise sources 
according to section 5.5.2 of 
EN ISO 3095:2013 at a 
height of 1.2 m above top of 
rail (low sources) and a 
height of 3.5m above top of 
rail (high sources). 

For parking noise calculations, it 
is necessary to have information 
of each individual noise source. 
This is described in the EN ISO 
3095:2013, section 5.5.2, but this 
section of the standard is not 
mandatory in the TSI NOI. 

F, Power system, drive 
unit 
H, Auxiliary operating 
equipment 
L, Air conditioning 
Q, Pneumatic/hydraulic 
equipment 

new 

  

   
Type test 
specification 
Type test report 
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Verification 

ID Requirement 
classification 

Requirement-text Rationale Product element EN 
15380-2 

Change 
since 
last 
release 

 

Offer of Tenderer(s) Design Review First Article 
Inspection 
(FAI) of 
components 

First 
Integration 
Inspection (FII) 

Hand-over 

PANO.5 RE The supplier shall give for 
each single source the 
average noise level LpAeq in 
each one-third octave band 
in the range of at least 25 
Hz - 10 kHz.  

For more detailed calculations, 
the one-third octave band data is 
also needed. The range is 
enlarged up to 10 kHz to reflect 
tonalities in the range higher 
than 8 kHz and is in line with 
Annex D of ISO 1996-2:2007. 

 
new 

  

   
Type test 
specification 
Type test report 

 

PANO.6 RE The supplier shall measure 
during type testing of the 
unit the sound power and 
tonality of the single noise 
sources active in parking 
mode. 

Risk reduction by monitoring the 
integration of the components. 
Examples are the compressor, 
air dryer, air conditioning system, 
static converter, transformer 

 
new 

  

  
Type test 
specification 
Type test report 

  

PANO.7   Parking mode 
  

new 
  

     

PANO.8 RE In contrast to section 5.4.2 
of EN ISO 3095:2013, the 
supplier shall use the 
parking mode definitions 
defined in this chapter when 
performing stationary noise 
measurements.  
This is in line with section 
5.4.3 of EN ISO 3095:2013. 

Certain modes shall be used to 
measure parking noise. 

 
new 

  

   
Type test 
specification 
Type test report 

 

PANO.9 RE To assess parking noise, a 
parked EMU shall be either 
defined as being in stand-by 
mode or in sleeping mode.  

Define when this specification is 
applicable. Both modes have 
different noise sources active 
and both should be measured. 

 
new 

  

   
Type test 
specification 
Type test report 

 

PANO.10 RE The supplier shall measure 
stand-by mode and sleeping 
mode. 

Define when this specification is 
applicable. Both modes have 
different noise sources active 
and both should be measured. 

 
new 

  

   
Type test 
specification 
Type test report 

 

PANO.11   Stand-by mode 
  

new 
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Verification 

ID Requirement 
classification 

Requirement-text Rationale Product element EN 
15380-2 

Change 
since 
last 
release 

 

Offer of Tenderer(s) Design Review First Article 
Inspection 
(FAI) of 
components 

First 
Integration 
Inspection (FII) 

Hand-over 

PANO.12 RE In stand-by mode the air 
conditioning system shall be 
set to the maximum setting 
that is available during 
preconditioning under the 
temperature ranges as 
defined in TSI CR Loc&Pas 
clause 4.2.6.1.1. 

Define a standardised condition 
for assessment that considers 
the worst case. 

 
new 

  

Description: 
List of the active 
equipment 

Design Review 
Review of the 
active equipment 
including review 
of the power 
setting e.g. 
high/low 

 
Type test 
specification 
Type test report 

 

PANO.13 RE In stand-by mode the EMU 
performs the relevant safety 
checks defined by the 
supplier to achieve 
operational availability. 

Brake tests potentially cause 
impulsive noise e.g. by running 
the air compressor, operating 
blow off valves or by checking 
magnetic track brakes. 

 
new 

  

Description: 
List of the performed 
safety checks 

Design Review 
Review of the 
performed safety 
checks 

 
Type test 
specification 
Type test report 

 

PANO.14   Sleeping mode 
  

new 
  

     

PANO.15 RE In sleeping mode, noise 
sources shall only be active 
to comply with the safety 
rules. 

Define when this specification is 
applicable. An example of a 
safety rule is to keep the brake 
performance at standstill. 

 
new 

  

Description: 
List of the active 
equipment 

Design Review 
Review of the 
active equipment 
including review 
of the power 
setting e.g. 
high/low 

 
Type test 
specification 
Type test report 
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Verification 

ID Requirement 
classification 

Requirement-text Rationale Product element EN 
15380-2 

Change 
since 
last 
release 

 

Offer of Tenderer(s) Design Review First Article 
Inspection 
(FAI) of 
components 

First 
Integration 
Inspection (FII) 

Hand-over 

PANO.16 RE In sleeping mode, noise 
sources shall only be active 
to prevent damage to the 
EMU or to other equipment. 

Define when this specification is 
applicable. Other equipment can 
be e.g. batteries of the EMU. 

 
new 

  

Description: 
List of the active 
equipment 

Design Review 
Review of the 
active equipment 
including review 
of the power 
setting e.g. 
high/low 

 
Type test 
specification 
Type test report 

 

PANO.17 RE In sleeping mode the air 
conditioning system shall be 
set to minimum power or 
shall be switched off to 
minimise noise emission. 
The supplier shall measure 
and document both heating 
and cooling. 

Define when this specification is 
applicable 

 
new 

  

   
Type test 
specification 
Type test report 

 

PANO.18 RE In sleeping mode converters 
and transformers shall be 
set to minimum power to 
minimise noise emission. 

In order to ensure a power 
supply to any auxiliaries, it may 
be necessary to continue to run 
converters and transformers. 

 
new 

  

Description: 
List of the active 
equipment 

Design Review 
Review of the 
active equipment 
including review 
of the power 
setting e.g. 
high/low 

 
Type test 
specification 
Type test report 

 

PANO.19 
 

Continuous and 
intermittent sound 
sources 
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Verification 

ID Requirement 
classification 

Requirement-text Rationale Product element EN 
15380-2 

Change 
since 
last 
release 

 

Offer of Tenderer(s) Design Review First Article 
Inspection 
(FAI) of 
components 

First 
Integration 
Inspection (FII) 

Hand-over 

PANO.20 INFO The measured quantity is 
defined in section 5.6 of EN 
ISO 3095:2013, i.e. the 
equivalent sound pressure 
level LpAeq,T.  

The method to determine LpAeq is 
defined in the EN ISO 
3095:2013, section 5.6.  

 
new 

  

     

PANO.21 RE The sound pressure shall be 
calculated back to the 
emission relevant sound 
power level "LWR".  

LWR is used in noise simulations 
to calculate noise radiations. In 
some national legislations, e.g. 
Switzerland and The 
Netherlands,  this indicator is 
required.  

 
new 

  

 
Simulation: 
Results of the 
simulation 

 
Type test 
specification 
Type test report 

 

PANO.22 RE The supplier shall give the 
measurement distance r, 
necessary to calculate the 
LWR, for each single noise 
source. 

Needed for the calculation from 
sound pressure to sound power. 

 
new 

  

   
Type test 
specification 
Type test report 

 

PANO.23 RE The supplier shall measure 
closer to the source (e.g. at 
1 m) if the single noise 
source is disturbed by 
another noise source which 
cannot be switched off. 

In some cases noise sources, 
e.g. air conditioning system and 
static converter, can be 
positioned close to each other. 
To measure only one noise 
source without the influence of 
the other, it is necessary to 
measure at a closer distance. 

 
new 

  

   
Type test 
specification 
Type test report 

 

PANO.24 
 

Limit values for 
continuous sound 
sources 

   

  

     

PANO.25 RE For an EMU with maximum 
speed<250 km/h, in the 
"sleeping mode", the 
maximum sound pressure 
LpAeq,T relevant for emission 
of continuous noise source i 
shall not exceed 50 dB(A).  

In the TSI NOI, the limits are not 
defined for individual sources, 
except for the compressor. 
Instead, the TSI defines a limit 
for the average noise level of the 
train. To minimise the noise of 
the train, stricter limits per source 
are needed.  

 
new 

  

 
Simulation: 
Results of the 
simulation 

 
Type test 
specification 
Type test report 
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Verification 

ID Requirement 
classification 

Requirement-text Rationale Product element EN 
15380-2 

Change 
since 
last 
release 

 

Offer of Tenderer(s) Design Review First Article 
Inspection 
(FAI) of 
components 

First 
Integration 
Inspection (FII) 

Hand-over 

PANO.26 RE For an EMU with maximum 
speed ≥ 250 km/h, in the 
"sleeping mode", the 
maximum sound pressure 
LpAeq,T relevant for emission 
of continuous noise source i 
shall not exceed 55 dB(A). 

In the TSI NOI, the limits are not 
defined for individual sources, 
except for the compressor. 
Instead, the TSI defines a limit 
for the average noise level of the 
train. To minimise the noise of 
the train, stricter limits per source 
are needed. Due to amongst 
others different air conditioning 
system design, limits are set 
higher for EMU with maximum 
speed ≥ 250 km/h. (Speed 
>=250 km/h). 

 
new 

  

 
Simulation: 
Results of the 
simulation 

 
Type test 
specification 
Type test report 

 

PANO.27 RE For an EMU with maximum 
speed < 250 km/h, in the 
"stand-by mode", the 
maximum sound pressure 
LpAeq,T relevant for emission 
of noise source i shall not 
exceed 64 dB(A). 

In the TSI NOI, the limits are not 
defined for individual sources, 
except for the compressor. 
Instead, the TSI defines a limit 
for the average noise level of the 
train. To minimise the noise of 
the train, stricter limits per source 
are needed. 

 
new 

  

 
Simulation: 
Results of the 
simulation 

 
Type test 
specification 
Type test report 

 

PANO.28 RE For an EMU with maximum 
speed ≥ 250 km/h, in the 
"stand-by mode", the 
maximum sound pressure 
LpAeq,T relevant for emission 
of noise source i shall not 
exceed 67 dB(A). 

In the TSI NOI, the limits are not 
defined for individual sources, 
except for the compressor. 
Instead, the TSI defines a limit 
for the average noise level of the 
train. To minimise the noise of 
the train, stricter limits per source 
are needed. Highspeed EMU 
has different condenser fans 
because of aerodynamics/ 
pressure difference and 
therefore, higher limit values. 
Due to amongst others different 
air conditioning system design, 
limits are set higher for High 
Speed EMU. (Speed >=250 
km/h). 

 
new 

  

 
Simulation: 
Results of the 
simulation 

 
Type test 
specification 
Type test report 

 



EuroSpec 

EuroSpec Page 16 Specification for parking noise of railway vehicles 

Date: June 2019   

            

  
Verification 

ID Requirement 
classification 

Requirement-text Rationale Product element EN 
15380-2 

Change 
since 
last 
release 

 

Offer of Tenderer(s) Design Review First Article 
Inspection 
(FAI) of 
components 

First 
Integration 
Inspection (FII) 

Hand-over 

PANO.29 
 

Limit values of 
intermittent sound 
sources 

   

  

     

PANO.30 RE For an EMU with maximum 
speed < 250 km/h, in the 
"sleeping mode", the 
maximum sound pressure 
LpAeq,T relevant for emission 
of intermittent noise source i 
shall not exceed 58 dB(A). 
Warning horn tests are 
excluded. 

In the TSI NOI, the limits are not 
defined for individual sources, 
except for the compressor. 
Instead, the TSI defines a limit 
for the average noise level of the 
train. To minimise the noise of 
the train, stricter limits per source 
are needed. 

 
new 

  

 
Simulation: 
Results of the 
simulation 

 
Type test 
specification 
Type test report 

 

PANO.31 RE For an EMU with maximum 
speed < 250 km/h, in the 
"stand-by" mode, the 
maximum sound pressure 
LpAeq,T relevant for emission 
of intermittent noise source i 
shall not exceed 58 dB(A). 
Warning horn tests are 
excluded. 

In the TSI NOI, the limits are not 
defined for individual sources, 
except for the compressor. 
Instead, the TSI defines a limit 
for the average noise level of the 
train. To minimise the noise of 
the train, stricter limits per source 
are needed. 

 
new 

  

 
Simulation: 
Results of the 
simulation 

 
Type test 
specification 
Type test report 

 

PANO.32 RE For an EMU with maximum 
speed ≥ 250 km/h, in the 
"sleeping mode", the 
maximum sound pressure 
LpAeq,T relevant for emission 
of intermittent noise source i 
shall not exceed 62 dB(A). 
Warning horn tests are 
excluded. 

In the TSI NOI, the limits are not 
defined for individual sources, 
except for the compressor. 
Instead, the TSI defines a limit 
for the average noise level of the 
train. To minimise the noise of 
the train, stricter limits per source 
are needed. Due to amongst 
others different air conditioning 
system design, limits are set 
higher for High Speed EMU. 
(Speed >=250 km/h) 

 
new 

  

 
Simulation: 
Results of the 
simulation 

 
Type test 
specification 
Type test report 
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Verification 

ID Requirement 
classification 

Requirement-text Rationale Product element EN 
15380-2 

Change 
since 
last 
release 

 

Offer of Tenderer(s) Design Review First Article 
Inspection 
(FAI) of 
components 

First 
Integration 
Inspection (FII) 

Hand-over 

PANO.33 RE For an EMU with maximum 
speed ≥ 250 km/h, in the 
"stand-by" mode, the 
maximum sound pressure 
LpAeq,T relevant for emission 
of intermittent noise source i 
shall not exceed 62 dB(A). 
Warning horn tests are 
excluded. 

In the TSI NOI, the limits are not 
defined for individual sources, 
except for the compressor. 
Instead, the TSI defines a limit 
for the average noise level of the 
train. To minimise the noise of 
the train, stricter limits per source 
are needed. Due to amongst 
others different air conditioning 
system design, limits are set 
higher for High Speed EMU. 
(Speed >=250 km/h) 

 
new 

  

 
Simulation: 
Results of the 
simulation 

 
Type test 
specification 
Type test report 

 

PANO.34   Tonal sound 
  

new 
  

     

PANO.35 RE The EMU shall not produce 
any irritating audible tones 
in accordance with annex D 
of ISO 1996-2:2007. 

Objective method for assessing 
tonality and in line with ISO 
3095:2013. 

 
new 

  

 
Simulation: 
Results of the 
simulation 
Design Review: 
Description of the 
measures 
planned to reduce 
tonal sound. 

 
Type test 
specification 
Type test report 

 

PANO.36 RE The supplier shall use the 
narrow band spectral 
analysis according to 
appendix C of ISO 1996-
2:2007 or DIN 45681:2005 if 
tonality is suspected to be 
irritating from a hearing 
perspective. 

Multitonal noise is not 
necessarily classified as tonal by 
the assessment according to 
annex D of ISO 1996-2:2007 

 
new 

  

 
Analysis: 
Review of the 
planned method 
for the data 
processing 

 
Type test 
specification 
Type test report 

 

PANO.37   Impulsive sound 
  

new 
  

     

PANO.38 RE The supplier shall measure 
the LpAFmax for impulsive 
sounds. 

In some national legislations, 
e.g. Switzerland and The 
Netherlands, this indicator is 
required. 

 
new 

  

 
Analysis: 
Review of the 
planned method 
for the data 
processing 

 
Type test 
specification 
Type test report 
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PANO.39 RE The supplier shall determine 
the rise speed for impulsive 
sound  according to annex A 
of EN ISO 3095:2013. 

In some national legislations, 
e.g. Switzerland and The 
Netherlands, this indicator is 
required. 

 
new 

  

   
Type test 
specification 
Type test report 

 

PANO.40 RE For an EMU, in "sleeping" 
mode, the maximum sound 
pressure level LpAFmax of 
noise source i shall not 
exceed 75 dB(A). 

In the TSI NOI, the limits are not 
defined for individual sources. To 
minimise the noise of the train, 
stricter limits per source are 
needed. 

 
new 

  

 
Design Review: 
Description of the 
measures 
planned to reduce 
impulsive sound. 

 
Type test 
specification 
Type test report 

 

PANO.41 RE For an EMU, in "stand-by" 
mode, the maximum sound 
pressure level LpAFmax of 
noise source i shall not 
exceed 75 dB(A). Noise due 
to brake tests are excluded 
from this requirement. 

In the TSI NOI, the limits are not 
defined for individual sources. To 
minimise the noise of the train, 
stricter limits per source are 
needed. 

 
new 

  

 
Design Review: 
Description of the 
measures 
planned to reduce 
impulsive sound. 

 
Type test 
specification 
Type test report 

 

PANO.42 RE For an EMU operated 
outside Germany, for brake 
tests, the maximum sound 
pressure level LpAFmax of 
noise source i shall not 
exceed 80 dB(A). 

Brake tests are mandatory and 
have higher levels due to blow 
off. 

 
new 
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PANO.43 RE For an EMU operated in 
Germany, for brake tests, 
the maximum sound 
pressure level LpAFmax of 
noise source i shall not 
exceed 90 dB(A). 

German operating practice 
requires testing of the 
emergency braking function 
during brake testing by reducing 
the main brake pipe pressure 
from 5.0 bar to atmospheric 
pressure via the emergency 
brake blow off valve. At the date 
of publication, noise silencers 
that are compliant with 
LOC&PAS TSI 1302/2017/EU 
clause 4.2.4.2.2 (risk based 
analysis) and with the current 
state of the art do not exist. 
It is recommended to conduct 
research to develop a compliant 
noise silencer. Additionally, 
potential changes to the 
emergency brake testing 
procedure to reduce impulsive 
noise need to be considered. 
The safety level for the 
emergency brake function that is 
required for the safe operation of 
the train need to be taken into 
account. The brake test 
procedure is not defined in this 
specification. 

 
new 

  

     

PANO.44   Activitiy time 
  

new 
  

     

PANO.45 RE The supplier shall give the 
running time of intermittent 
noise sources during 
"sleeping" mode as a 
percentage of the total time. 

In some national legislations, 
e.g. Switzerland and The 
Netherlands, this indicator is 
required. 

 
new 

  

   
Type test 
specification 
Type test report 

 

PANO.46 RE The supplier shall give the 
running time of intermittent 
noise sources during "stand-
by" mode as a percentage 
of the total time. 

In some national legislations, 
e.g. Switzerland and The 
Netherlands, this indicator is 
required. 

 
new 

  

   
Type test 
specification 
Type test report 
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PANO.47 OR The air compressor and air 
dryer shall not exceed a 
running time of 10% during 
"sleeping mode". 

In some national legislations, 
e.g. Switzerland and The 
Netherlands, this indicator is 
required. 

 
new 

  

Description: 
Description of the 
measures to achieve the 
required percentage of 
activity time. 

Calculation: 
Preliminary 
calculation of the 
activity time. 
Design Review: 
Review of the 
measures to 
achieve the 
required 
percentage of 
activity time 

 
Type test 
specification 
Type test report 

 

PANO.48 OR The refrigeration units of the 
restaurant car shall not 
exceed a running time of 
15% during "sleeping mode" 

In some national legislations, 
e.g. Switzerland and The 
Netherlands, this indicator is 
required for noise calculations. 

 
new 

  

Description: 
Description of the 
measures to achieve the 
required percentage of 
activity time. 

Calculation: 
Preliminary 
calculation of the 
activity time. 
Design Review: 
Review of the 
measures to 
achieve the 
required 
percentage of 
activity time 

 
Type test 
specification 
Type test report 

 

PANO.49 OR The running time of noisy 
activities during startup of 
the EMU, e.g. braking test 
and safety test,  
during "stand-by" mode 
shall be in total a maximum 
of 10 minutes. 

In some national legislations, 
e.g. Switzerland and The 
Netherlands, this indicator is 
required for noise calculations. 

 
new 

  

Description: 
Description of the 
measures to achieve the 
required percentage of 
activity time. 

Calculation: 
Preliminary 
calculation of the 
activity time. 
Design Review: 
Review of the 
measures to 
achieve the 
required 
percentage of 
activity time 

 
Type test 
specification 
Type test report 

 

PANO.50 OR The running time of noisy 
activities during shutdown of 
the EMU, e.g. braking test 
and safety test,  
during "stand-by" mode 
shall be in total a maximum 
of 10 minutes. 

In some national legislations, 
e.g. Switzerland and The 
Netherlands, this indicator is 
required for noise calculations. 

 
new 

  

Description: 
Description of the 
measures to achieve the 
required percentage of 
activity time. 

Calculation: 
Preliminary 
calculation of the 
activity time. 
Design Review: 
Review of the 
measures to 
achieve the 
required 
percentage of 
activity time 

 
Type test 
specification 
Type test report 
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PANO.51   Audio data 
  

new 
  

     

PANO.52 OR The supplier shall record the 
audio data during the whole 
measurement campaign 
with the following conditions: 
-  format shall be Wave or 
Aiff at a minimum sampling 
rate of 44.1 kHz and a 
resolution of minimum 16 
bit.  
- The audio data shall be 
synchronized with the actual 
measurement time. 

In case of high environmental 
noise, tonal or impulsive issues 
from the surrounding it is very 
difficult to differ the noise 
sources only from the 
measurement data. Therefore it 
is useful to have audio data to 
listen back. 

 
new 

  

   
Type test 
specification 
Type test report 
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7 APPENDIX 
The Excel document Parking Noise requirements with all attributes is available on request (see 
contact on website). 



  

 

EEEuuurrroooSSSpppeeeccc    
 

 

“EuroSpec” stands for European Specifications 

for railway rolling stock. The activity is an 

initiative of several European train operating 

companies (TOC). The main focus is on trains 

consisting of self-propelled carriages, using 

electricity as the motive power (EMU).  
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