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Introduction

A proper confi guration management 
allows an organisation to have control 
over the status and version of hardware 
(e.g. bill of materials, spare parts, dra-
wings) and software that are required 
to be supplied or installed in a system 
or rolling stock. This is important when 
changes are required due to, for exam-
ple, obsolescence [3].
 Confi guration management is all the 
more pertinent in an industry like rail-
ways. This is capital-heavy industry in 
which assets are used for a long time 
[8]. Return from investment in rail and 
provision of high quality services requ-
ires high reliability and availability of as-
sets. This depends on proper handling 
of the design development, ensuring 
that introduced changes meet appli-
cable requirements and that reliability 
and availability remain unaff ected. Long 
lifetime of assets means also that ma-

intenance persists as a challenge and 
constantly drives the need to search 
for new solutions for railway applian-
ces conservation. But maintainability 
depends also on how maintenance is 
documented and managed.
 Railways in the European Union is a 
highly regulated sector, with plenty ob-
ligations related to technical safety and 
availability addressed at many diff erent 
actors such as manufacturers, opera-
tors, keepers, entities in charge of ma-
intenance or maintenance workshops. 
Despite this high degree of regulation 
and pertinence of the confi guration 
management there is not much of 
scientifi c literature on the subject, with 
critical and practical analysis of the re-
gulatory framework – mainly European 
Parliament and Council Directive (EU) 
2016/797 on the interoperability of the 
rail system within the European Union 
[2016] OJ L138/44 (henceforth ‘Direc-
tive 2016/797’) and Commission Im-

plementing Regulation (EU) 2018/545 
of 4 April 2018 establishing practical 
arrangements for the railway vehicle 
authorisation and railway vehicle type 
authorisation process pursuant to Di-
rective (EU) 2016/797 of the European 
Parliament and of the Council [2018] 
OJ L90/66 (henceforth “Regulation 
2018/545”). This paper aims at exploring 
the detailed content of the obligations 
composing confi guration manage-
ment, discussing the responsibilities of 
actors involved and their interrelation. 
Such an analysis should have the poten-
tial of aiding concerned professionals 
both in establishing or revising imple-
mented processes or resolving disputes 
that may arise when considering faults 
in design or maintenance. 
 When the term ‘vehicle’ is followed in 
a given statement by the term ‘type’ in 
brackets in this paper, this is to be un-
derstood that the statement concerns 
both a vehicle and a vehicle type. Altho-
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ugh regulation 2018/545 distinguishes 
also a ‘type variant’ and ‘type version’ 
this will not be addressed in this paper 
for two reasons. First one is related to 
keeping clarity of the argumentation 
and a second is related to the fact that 
confi guration management is regula-
ted on the level of a type, and not its 
derivatives.

Type con' guration management and 
vehicle con' guration management 

According to art. 2 point 3 of Regulation 
2018/545 'confi guration management' 
means a systematic organisational, 
technical and administrative process 
put in place throughout the lifecycle of 
a vehicle and/or vehicle type to ensure 
that the consistency of the documenta-
tion and the traceability of the changes 
are established and maintained so that: 
(a) requirements from relevant Union 

law and national rules are met; 
(b) changes are controlled and docu-

mented either in the technical fi les 
or in the fi le accompanying the is-
sued authorisation; 

(c) information and data is kept current 
and accurate; 

(d) relevant parties are informed of 
changes, as required.

Analysing this provision vehicle (type) 
confi guration management can be 
understood as the process of ensuring 
the availability and integrity (consisten-
cy, reliability) of information about the 
technical characteristics (its designed 
operating state) of a vehicle (type), in 
particular what and when has been 
changed in it or its technical documen-
tation in order to fulfi l the relevant legal 
obligations, in particular:
• certifi cation and authorisation obli-

gations,
• managing the risk of change,

so as to ensure the conformity of the 
(type of ) vehicle with the essential requ-
irements of the rail system, throughout 
its life cycle. 
 Regulation 2018/545 does not defi -
ne the term vehicle confi guration. This 
defi nition can be reconstructed from 
the defi nition of confi guration in ISO 
10007 Quality management - Guideli-

nes for confi guration management [4]. 
This standard defi nes confi guration as 
“interrelated functional and physical cha-
racteristics of a product or service de7 ned 
in con7 guration information”. Confi gura-
tion information means requirements 
for product or service design, realisa-
tion, verifi cation, operation and sup-
port. Confi guration of a railway vehicle 
is in principle described in the technical 
fi le accompanying EC declaration of ve-
rifi cation. The confi guration information 
on the other hand would be identifi ed 
in the process of requirements capture 
established in Article 13 of regulation 
2018/545.
 Confi guration management is an 
information management process that 
covers those technical aspects of a ve-
hicle (type) that are relevant to meeting 
the essential requirements of the rail-
way system, or in other words its 'design 
operating state'. According to Article 2 
point (31) of Directive 2016/797 design 
operating state is the normal operating 
mode and the foreseeable degraded 
conditions (including wear) within the 
range and the conditions of use speci-
fi ed in the technical and maintenance 
fi les.
 Analysis of provisions of Regulation 
2018/545 leads to the conclusion that 
the 'confi guration management' actu-
ally comprises two separate obligations. 
Although there is a single defi nition of 
'confi guration management', but it de-
scribes two obligations, each of which 
is addressed at a diff erent category of 
actors and concerns a diff erent subject 
matter. Their common element lies in 
the duties they impose - the activities 
to be undertaken by the actors, i.e. the 
way in which the process should be car-
ried out. 
 The fi rst of these obligations is to ma-
nage the confi guration of the railway 
vehicle type. The object of this obliga-
tion is the vehicle type. According to Ar-
ticle 2(26) of Directive 2016/797, 'type' 
means a vehicle type defi ning the basic 
design characteristics of the vehicle as 
covered by a type or design examina-
tion certifi cate described in the relevant 
verifi cation module. A type is therefore 
a creative work comprising the design 
of a vehicle defi ned by its basic design 
characteristics and described in the type 

examination certifi cate. This term does 
not therefore cover the railway vehic-
les that are manufactured on the basis 
of this design, understood as a material 
asset or res in the meaning of civil law. 
This is an obligation which, according to 
Article 5(1) of regulation 2018/545, rests 
on the holder of the type authorisation.
 The second obligation contained in 
Article 5(1) of Regulation 2018/545 is 
the confi guration management of the 
railway vehicle. This obligation relates 
to vehicles manufactured on the basis 
of a given design, placed on the mar-
ket and subsequently put into service 
(in other words, vehicles that are called 
in diff erent guidance texts of the Euro-
pean Union agency for Railways called 
‘existing vehicles’, ‘vehicles in conformity 
to type’, ‘vehicles in service’ or ‘vehicles 
placed on the market’). The addressee 
of the obligation to manage the confi -
guration of a railway vehicle, in accor-
dance with Article 16(5) of Regulation 
2018/545, is its keeper. Keeper is defi ned 
in Article 2(21) of directive 2016/797 as 
a natural or legal person that, being the 
owner of a vehicle or having the right to 
use it, exploits the vehicle as a means of 
transport and is registered as such in a 
vehicle register referred to in Article 47 
of this directive.
 This distinction is highlighted in reci-
tals 5 and 6 of Regulation 2018/545: 
 “(5) In order to ensure that the vehicle 
type continues to meet the requirements 
over time and that any changes to the de-
sign that a> ects the basic design characte-
ristics are re? ected as new variants and/or 
versions of the vehicle type, the process of 
con7 guration management of the vehicle 
type, should be used. The entity responsible 
for the con7 guration management of the 
vehicle type is the applicant that received 
the vehicle type authorisation.
 (6) As far as vehicles are concerned, it is 
necessary to have a con7 guration mana-
gement process limited to changes that are 
not managed through the con7 guration 
management process of an authorised ve-
hicle type.”
 The aforementioned recitals indicate 
that type-related and vehicle-related 
changes should be managed separate-
ly. 
 This distinction is natural in the light 
of the fact that the essence of the activi-
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ty of the vehicle manufacturer, which as 
a rule is the holder of the type authorisa-
tion, is selling vehicles. The manufactu-
rer therefore disposes of the legal title to 
the vehicle as soon as it is placed on the 
market and sold to an entity that beco-
mes the keeper of the vehicle under the 
legislation governing rail transport. It is 
the keeper who bears the ultimate re-
sponsibility for the vehicle as he has the 
right to decide on its registration sta-
tus in the vehicle register (and thus, for 
example, to withdraw the vehicle from 
service or even to scrap it). The keeper 
also has the ultimate discretion when it 
comes to introducing modifi cations to 
the vehicle and has therefore the status 
of an entity managing the change of 
the vehicle, in accordance with Article 
16(5) of Regulation 2018/545. Consequ-
ently he bears the obligation to manage 
the confi guration. It would be therefore 
unfounded to associate the type autho-
risation holder with obligations to ma-
nage the confi guration of vehicles, even 
if they conform to the type that this he 
has authorised.
 According to Article 5(1) of Regula-
tion 2018/545, the type authorisation 
holder is responsible for managing the 
type confi guration and according to Ar-
ticle 16(4) of Regulation 2018/545, the 
keeper is responsible for managing the 
vehicle confi guration. Both categories 
of entities are at the same time ‘enti-
ties managing the change’ according 
to Article 2(5) of Regulation 2018/545. 
However, this status should not be as-
sociated with the responsibilities of 
the proposer in the meaning of Com-
mission Implementing Regulation (EU) 
No 402/2013 of 30 April 2013 on the 
common safety method for risk evalu-
ation and assessment [2013] OJ L 121/8 
(henceforth: ‘Regulation 402/2013’). Re-
gulation 402/2013 contains in Article 
3(11) its own defi nition of the ‘proposer’ 
who is responsible for managing risk 
of a change introduced in the railway 
system. The catalogue contained in 
this provision dos not indicate a keeper 
nor a type authorisation holder. Article 
16(4) of Regulation 2018/545 regulates 
only responsibilities in terms of the qu-
alifi cation of the modifi cation to one of 
the categories listed in Article 15(1) of 
Regulation 2018/545 and therefore for 

the purpose of determining the scope 
of activities necessary from a conformi-
ty assessment perspective. The entity 
managing the change in the meaning 
of Regulation 2018/545 does not have 
to be an applicant within the meaning 
of Regulation 402/2013. 
 Because each obligation is carried 
out by a diff erent entity in relation to a 
diff erent subject, these obligations are 
not mutually exclusive. The fact that 
the type authorisation holder manages 
changes to the type (understood as a 
vehicle design) does not mean that the 
keeper is relieved of the obligation to 
manage the confi guration of vehicles 
conforming to that type. Three situ-
ations can be distinguished in which 
the obligation to manage the type con-
fi guration and to manage the vehicle 
confi guration may arise should be con-
sidered:

1. The change is introduced at the ini-
tiative of the type authorisation hol-
der (the entity managing the chan-
ge within the meaning of Article 
5(2) of Regulation 2018/545 is the 
type authorisation holder) only in 
the type. So in practice the design 
is changed. In this case, only vehic-
les that are yet to be manufactured 
and placed on the market will con-
form to the changed type. In this 
situation, only type confi guration 
management takes place. 

2. The change is introduced at the 
initiative of the type authorisa-
tion holder in the type and then 
vehicles conforming to that type 
(already placed on the market) are 
adapted to that change. This type 
of situation may arise when a ma-
nufacturer (who is the type authori-
sation holder) identifi es a design or 
implementation fault in the vehic-
les he has already delivered to the 
contracting entities (keepers) and 
informs them that this fault needs 
to be corrected. 

In this situation, the holder of the type 
authorisation remains responsible for 
managing type confi guration. The mo-
difi cation of the type conform vehicles 
on the other hand may in practice be 

carried out either the type authorisation 
holder or by the keeper (or by operator 
of the vehicle or the entity in charge of 
its maintenance acting on behalf of the 
keeper). Regardless of who modifi es the 
vehicle in practice, the keeper will rema-
in responsible for managing the confi -
guration of the vehicles adapted to the 
changed design. 
 While the keeper may in this situation 
entrust the type authorisation holder 
with managing the vehicle confi gura-
tion, on basis of Article 16(5) of regula-
tion 2018/545, which will be relevant to 
the obligations set out in this provision 
and may facilitate the practical imple-
mentation of the changes, this will not 
transfer the responsibility for the con-
fi guration management of the vehicle 
from the keeper, as it is the entity with 
ultimate responsibility for the vehicle. 
The opposite conclusion cannot be ac-
cepted because the type authorisation 
holder, which is generally the manu-
facturer, no longer holds any legal title 
to vehicles in service and cannot make 
any decisions on introducing changes 
to them. This is confi rmed in paragraph 
3.3.4.4 of the Guidelines to Practical Ar-
rangements for Vehicle Authorisation 
Process [6].
 The situation where vehicles confor-
ming to a type described in the type-
-examination certifi cate are produced 
by an entity other than the entity that 
has obtained that certifi cate (and has 
become the type authorisation holder) 
raises some questions. It is a situation in 
which the type test module (SB modu-
le) is performed by one entity (which is 
the type authorisation holder) and the 
SD module is performed by another 
entity (Such a situation is described in 
the NB rail recommendation for use 
RFU-STR-700 [7]). There seems to be 
no doubt here that in such a situation 
the responsibility for type confi guration 
management remains with the type 
authorisation holder. Questions arise in 
a situation where it would appear that 
the vehicle produced is not actually in 
conformity with the type (its confi gura-
tion does not correspond to the design 
operating state, i.e. the type confi gura-
tion has not been properly managed). 
It seems that in such a situation, the 
responsibility should be borne in the 
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fi rst and foremost by the entity that per-
formed the SD module on the basis of 
the issued declaration of conformity to 
type.

3. A change is only made to vehicles 
placed on the market. In practice, 
such a change may be made on 
the initiative of the keeper, but it 
may also be made at the request 
of another body, e.g. a railway un-
dertaking or an entity in charge of 
maintenance (henceforth: ‘ECM’). 
This may be the case when, based 
on experience gained, it appears 
that a diff erent technical solution 
to that envisaged in the original 
design of the vehicle should be ap-
plied. However, from the point of 
view of the obligations under con-
sideration, it is the keeper, as the 
entity responsible for vehicle confi -
guration management, who will be 
responsible for implementing such 
a change as the change manager. It 
is then the responsibility of the ke-
eper to manage the confi guration. 
If these changes result in the need 
to obtain a new type authorisation 
in accordance with Article 15(1)(4) 
in conjunction with Article 16(2) of 
Regulation 2018/545, an obligation 
to manage the type confi guration 
will arise for the keeper (once the 
type authorisation has been obta-
ined), but this will be a new obliga-
tion (unrelated to the confi guration 
management of the vehicle type 
that is subject to the change) due 
to the creation of the new type and 
the taking up of the role of type au-
thorisation holder by the keeper.

Vehicle (type) con' guration 
management process

The common element of type and ve-
hicle confi guration management is the 
essence of the process e of this obliga-
tion (information management) and 
its purpose (ensuring conformity with 
requirements). However, in both cases 
the scope of the information to be ma-
naged will be diff erent. This diff erence 
in the scope of information that is to be 
managed is due to the fact that the ve-
hicle type is not subject to maintenan-

ce. Only an existing, material asset can 
be subject to the maintenance process. 
The type, as an intangible manifestation 
of human creative activity, cannot be 
subject to maintenance in the sense of 
replacement of worn-out components, 
cleaning, replacement of fl uids, lubri-
cation, etc. Type confi guration mana-
gement will therefore only cover infor-
mation concerning modifi cations to the 
type (design changes). Vehicle confi gu-
ration management, on the other hand, 
will include information from both the 
maintenance process and the vehicle 
modifi cation process. 
 The design operating state of a 
newly developed type or of a vehicle 
placed on the market for the fi rst time 
can be called a baseline confi guration. 
ISO 22163:2023Railway applications — 
Railway quality management system 
— ISO 9001:2015 and specifi c requ-
irements for application in the railway 
sector standard [5] (henceforth ‘IRIS’) 
indicates that the baseline confi gura-
tion is to be understood as approved 
confi guration information that establi-
shes the characteristics of a product or 
service at a point in time that serves as 
reference for activities throughout the 
life cycle of the product or service. With 
regard to a railway vehicle, the baseline 
confi guration (i.e. as-built confi gura-
tion) will be the characteristics of the 
type as it was developed by the ma-
nufacturer and as it is described in the 
EC type examination certifi cate. This is 
because the starting point for analysing 
any modifi cation of the vehicle (type) to 
ensure conformity with the essential re-
quirements is how it is described in the 
type-examination certifi cate. The base 
confi guration should also be defi ned as 
that confi guration resulting from mo-
difi cations to an existing vehicle which 
lead to a change of type, since this si-
tuation leads to a new type and a new 
type-examination certifi cate has to be 
obtained (as-upgraded confi guration). 
An as-modifi ed confi guration will result 
from modifi cations that do not lead to 
a change of vehicle type. On the other 
hand, a confi guration resulting from a 
replacement as part of maintenance 
may be referred to as as-maintained. 
These rules should be applied to both 
the existing vehicle and the type. 

 The confi guration of an existing 
vehicle is defi ned by two factors: its 
maintenance and the introduced mo-
difi cations. Vehicle maintenance aims 
to maintain the vehicle in its designed 
operating state. Change management 
aims to ensure that the design opera-
ting state of the modifi ed vehicle meets 
all applicable requirements. Any modifi -
cation to a vehicle will lead to an upda-
te of what is referred to as the designed 
operating state. In other words, it is the-
se processes that determine the tech-
nical characteristics of the vehicle, un-
derstood precisely as the confi guration 
described in the relevant documenta-
tion (design operating state) as defi ned 
in Article 2(3) of Regulation 2018/545. 
 Regarding what defi nes the confi gu-
ration and, at the same time, the scope 
of the information that is subject to con-
fi guration management, the base confi -
guration is described in the documenta-
tion accompanying the EC declaration 
of verifi cation issued for the new vehicle 
type. The scope of the required content 
of the technical fi le is defi ned in point 
2.4 of Annex IV of Directive 2016/797, 
and is further specifi ed in paragraph 
4.2.12 of Commission Regulation (EU) 
1302/2014 of 18 November 2014 on 
the technical specifi cation for intero-
perability relating to the rolling stock 
subsystem - locomotives and passen-
ger rolling stock of the rail system in the 
European Union (OJ L 356 12.12.2014, p. 
228, henceforth: TSI ‘1302/2014’) and in 
paragraph 4.5.1. of Commission Regula-
tion (EU) No 321/2013 of 13 March 2013 
concerning the technical specifi cation 
for interoperability relating to the sub-
system rolling stock — freight wagons 
of the rail system in the European Union 
(OJ L 104 12.4.2013, p. 1).
 The same documentation describes 
the confi guration (as-upgraded) when a 
new type is created as a result of modifi -
cations made to the vehicle or type. The 
documentation accompanying the "EC" 
declaration of verifi cation will also defi -
ne the as-modifi ed confi guration, since 
Regulation 2018/545, in Article 15(1)(b) 
and (c), provides for the situation whe-
re modifi cations made to the vehicle 
which do not result in a new type have 
to be subject to conformity assessment 
and, ultimately, a new "EC" declaration 
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of subsystem verifi cation preceded by 
new accompanying documentation. 
However, it should be borne in mind 
that this documentation will form the 
basis for the confi guration manage-
ment as part of the change manage-
ment in accordance with Article 15(1) of 
Regulation 2018/545, which states that 
the starting point for the qualifi cation of 
changes is the impact on the technical 
fi le accompanying the EC declaration of 
verifi cation. 
 On the other hand, confi guration 
management in relation to maintenan-
ce will take place on the basis of the 
maintenance fi le, which, on the basis 
of the documentation supporting the 
EC declaration, is developed by an ECM 
(Guide for the application of Article 14 
of Directive (EU) 2016/798 and Commis-
sion Implementing Regulation (EU) No 
2019/779 on a system of certifi cation 
of entities in charge of maintenance 
for vehicles [2]). The ECM is responsi-
ble for managing the maintenance fi le 
by adapting it to the actual operating 
conditions, required performance and 
return on experience of operation and 
updating it throughout the vehicle life 
cycle. In the case of an existing vehic-
le, the ECM is also responsible for ma-
naging and updating the maintenance 
documentation (see Article 14(3)(b) of 
Directive (EU) 2016/798 of the Euro-
pean Parliament and of the Council of 
11 May 2016 on railway safety [2016] 
OJ L 138/102 (henceforth: ‘Directive 
2016/798’) throughout the vehicle's life 
cycle. This is because it is this documen-
tation that describes the confi guration 
of the existing vehicle. It is more deta-
iled than the documentation accompa-
nying the EC declaration of verifi cation 
of the subsystem in that it also covers 
the performed maintenance, and sub-
stitution in the framework of mainte-
nance in particular (defi ned in Article 
2(17) of Directive 2016/797 as any re-
placement of components by parts of 
identical function and performance in 
the framework of preventive or correc-
tive maintenance). 
 It should be emphasised that the ob-
ligation of confi guration management 
relates precisely to the legal require-
ments for the content of the techni-
cal documentation and not its actual 

content. The technical documentation 
may in practice contain information not 
required by the legislation, not related 
to compliance with the essential requ-
irements, but which is included in the 
documentation because of the manu-
facturer's business practices or the spe-
cifi c requirements of the entity ordering 
the rolling stock. There is no justifi cation 
for requiring traceability management 
of such information under Article 15 of 
Regulation 2018/545. 
 For the practical implementation of 
the duty of confi guration management 
by the keeper it is essential for him to 
have access to adequate documenta-
tion that enables him to ensure (and 
bear the responsibility) that either the 
confi guration is maintained or that con-
fi guration changes are properly mana-
ged. This documentation, according to 
the reference in Article 16(2) of Regula-
tion 2018/545, should be the documen-
tation accompanying the EC declaration 
of verifi cation. In practice, the imple-
mentation of this obligation may be 
hampered because, according to clause 
4.2.12.1 of TSI 1302/2014, it is the obli-
gation of the type authorisation holder 
(authorisation applicant) to make ava-
ilable the documentation required for 
the management of the maintenance 
fi le, which is only part of the operation 
and maintenance fi le, which in turn is 
only part of the documentation accom-
panying the EC declaration of verifi ca-
tion (according to Annex IV of Directive 
2016/797 and clause 4.2.12 (3) of the TSI 
1302/2014) and which in practice often 
contains sensitive and protected infor-
mation of the entity that issued the EC 
declaration of verifi cation. Keepers may 
therefore have limited access to all the 
documentation accompanying the EC 
declaration of verifi cation, which is the 
basis for proper vehicle confi guration 
management in accordance with Ar-
ticle 16(2) in conjunction with Article 
15(1) of Regulation 2018/545. The lack 
of access to of this documentation does 
not constitute a legal barrier to the 
implementation of the confi guration 
management obligation, in the sense 
that this lack of access does not pre-
vent the implementation of a change 
to the vehicle and the management of 
the confi guration after the change (mo-

reover there are still many vehicles on 
the market that do not have such docu-
mentation due to having been placed 
on the market at a time when the Euro-
pean Union legislation governing their 
conformity assessment was not yet in 
force). Nevertheless, it should be reco-
gnised that the lack of access to this do-
cumentation may impede proper con-
fi guration management. Therefore, in 
order to ensure the practical feasibility 
of the compliant (with requirements of 
Article 2(3) of Regulation 2018/545) of 
the confi guration management, it may 
be necessary for the holder to ensure 
that it has access to all the necessary 
documentation through appropria-
te contractual arrangements with the 
type authorisation holder (which is, in 
principle, the issuer of the EC declara-
tion of verifi cation). Point 7.1.2.1 of the 
Loc&Pas TSI states that “the holder of the 
vehicle type authorisation shall provide, 
under reasonable conditions, the informa-
tion necessary for assessing the changes to 
the entity managing the change”. The ke-
eper is an entity managing the change. 
Clause 7.1.2.1 of the Loc&Pas TSI should 
therefore be understood as legally sanc-
tioning the exchange of information 
between the type authorisation holder 
and the keeper, for the proper imple-
mentation of the latter's confi guration 
management obligation. The keeper 
cannot therefore absolve himself of the 
responsibility for compliant confi gura-
tion management by invoking a lack of 
access to the documentation accompa-
nying the EC declaration of verifi cation. 
A contracting entity that does not grant 
itself access to the necessary documen-
tation, in particular in the light of the 
type authorisation holder's obligation 
to make it available (under reasonable 
conditions), and thus fails to manage 
the change in accordance with the re-
quirements, is in breach of its confi gura-
tion management obligations. 

Vehicle con' guration management 
and maintenance

When analysing further the essence of 
vehicle confi guration management, it is 
necessary to clarify the understanding 
of the concept of maintenance, already 
presented at a certain level of generali-
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ty above, and to defi ne the concept of 
change. Clarifying these concepts, as 
defi ning the content of confi guration 
management, will be key to establi-
shing the responsibilities of those invo-
lved in confi guration management.
 Maintenance in relation to a railway 
vehicle will consist of upkeeping it in a 
state (or restoring it to a state) in which 
it performs the required functions in 
accordance with the technical fi le ac-
companying the EC declaration of veri-
fi cation and the maintenance fi le drawn 
up on the basis thereof. It is about main-
taining the vehicle in the design opera-
ting state, because it is in this state that 
the vehicle can perform the required 
functions. 
 Maintenance includes activities such 
as condition monitoring, cleaning, re-
plenishment of fl uids and lubricants 
and replacement of used up parts. As-
sociated with the replacement of parts 
is the institution of substitution in the 
framework of maintenance. This term 
is signifi cant for delimiting what acti-
vity is to be considered and managed 
as maintenance and what as a change. 
Substitution in the framework of main-
tenance is well described in the guide 
Guidance on Practical Arrangements for 
the Vehicle Authorisation Process.
 “Article 16(1) of the Regulation (EU) 
2018/545 covers changes in vehicles (not 
vehicle types) related to maintenance, i.e., 
replacing broken, malfunctioning or worn 
out components. Where the replacement is 
100% identical to the substituted one, such 
change does not require an authorisation 
nor any other update in technical 7 les or 
ERATV. However, in some cases, it is not 
possible to 7 nd 100% identical spare parts 
in the market (e.g., due to obsolescence, 
bankruptcy of the manufacturer etc.), and 
there is a need to use other components 
with identical functions and performances, 
although not identical. In this framework, 
"identical functions and performances" 
should be understood as follows: the new 
component does not have new functio-
nalities itself or add new functionalities to 
the system into which it is integrated, does 
not trigger a change in performance (be it 
an increase or a decrease) nor impacts ad-
versely safety (the level of safety is at least 
kept, without new hazards/risks). It́ s me-
ant to be a one to one replacement (same 

input, same output, same working princi-
ples), linked to maintenance (preventive or 
corrective), and following a "plug & play" 
approach: remove the old component, in-
stall the new one, no other modi7 cation 
or adaptation is needed. The operations to 
7 t the new component shall be identical 
to those that would be needed to replace 
it by another 100% identical components. 
In other words, it́ s the substitution of an 
element by an identical one, which may be 
slightly di> erent due to evolution over time, 
obsolescence, change of provider etc.) but 
still equivalent”.
 As can be seen from the above, only 
one condition is relevant for an activity 
to qualify as substitution in the frame-
work of maintenance: identical function 
and performance (or in other words: 
effi  ciency). No other condition (type of 
component, component manufacturer, 
indication in the technical documenta-
tion, etc.) is relevant. Maintenance thus 
involves replacing parts with parts that 
are the same (identical) or diff erent, but 
with identical functions and performan-
ce to the part being replaced. 
 According to Article 16(1) and (2) of 
Regulation 2018/545, changes to an 
already authorised vehicle which are 
linked to substitution in the framework 
of maintenance and limited to repla-
cement of components by other com-
ponents fulfi lling identical functions 
and performances in the framework of 
preventive or corrective maintenance 
of the vehicle do not require an autho-
risation for placing on the market. Any 
other changes to a vehicle shall be ana-
lysed and categorised in accordance 
with Article 15(1).
 Article 16(1) and (2) of Regulation 
2018/545 form the basis for distin-
guishing between maintenance and 
change management. The concept of a 
change is not defi ned in any provision 
of the European Union legal framework 
for railway safety and interoperability. 
However, on the basis of Article 16(1) 
and (2) of Regulation 2018/545, it can be 
concluded that all activities undertaken 
towards a vehicle that do not fall within 
the scope of maintenance constitute a 
change. With that said, a change requ-
iring management will be any change 
that leads to diff erences in the docu-
mentation accompanying the EC decla-

ration of verifi cation (its obsolescence) 
because this is the starting point for the 
qualifi cation of changes in accordance 
with Article 16(2) in conjunction with 
Article 15(1) of Regulation 2018/545. 
Furthermore the essence of confi gura-
tion management is to ensure that the 
change does not undermine the com-
pliance with essential requirements (in 
light of the designed operating state) 
and the documentation accompanying 
the EC declaration of verifi cation pro-
vides a complete basis and evidence 
of compliance with essential require-
ments.
 The above conclusion gives rise to a 
precise description and delimitation of 
the responsibilities of the ECM, the ma-
intenance workshop and the keeper for 
confi guration management, set out es-
sentially in the provisions of Directives 
2016/798 and 2016/797 and their im-
plementing acts.
 The basis for the ECM's responsibi-
lity for vehicle maintenance is Article 
14(2) of Directive 2016/798, according 
to which, without prejudice to the re-
sponsibility of railway undertakings and 
infrastructure managers for the safe 
operation of the train, as provided for 
in Article 4 of Directive 2016/798, the 
entity in charge of maintenance shall 
ensure that the vehicles for which it is 
in charge of maintenance are, through 
the maintenance system, in a safe sta-
te of running (or putting it diff erently 
it is in its design operating state). All 
other ECM responsibilities, such as tho-
se concerning the establishment of a 
maintenance management system, 
the implementation of risk control me-
asures or the exchange of information, 
are derivative to this core ECM respon-
sibility i.e. the responsibility for vehicle 
maintenance. The ECM does not have 
any responsibilities that go beyond the 
implementation of maintenance. In 
doing so, the responsibility for vehicle 
maintenance lies with the ECM and not 
with the railway undertaking, as con-
fi rmed in recital 72 of the Recommen-
dation of 5 December 2014: "in view of 
the fact that railway undertakings and 
infrastructure managers are the only enti-
ties obliged to hold safety certi7 cates and 
safety authorisations, supported by safety 
management systems, these organisations 
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should have a key role in managing the 
input of others and in making appropria-
te decisions on their input. When railway 
undertakings or infrastructure managers 
make such decisions or actions as part of 
their safety management systems, this is 
without prejudice to the responsibilities of 
others, such as keepers, entities in charge 
of maintenance, manufacturers." The re-
sponsibility of railway undertakings and 
infrastructure manages is without pre-
judice to the responsibility of ECMs for 
maintenance, or manufacturers for the 
conformity of their products with the 
essential requirements. 
 With regard to the responsibility of 
the maintenance workshop (i.e. the en-
tity performing at least ECM function 4 
and possibly functions 2 and 3), accor-
ding to Article 9(3) of Commission Im-
plementing Regulation (EU) 2019/779 
of 16 May 2019 laying down detailed 
provisions on a system of certifi cation 
of entities in charge of maintenance 
of vehicles pursuant to Directive (EU) 
2016/798 of the European Parliament 
and of the Council (OJ L 139I, 27.5.2019, 
p. 360–389, henceforth: ‘Regulation 
2019/779’), the ECM remains respon-
sible for the outcome of outsourced 
maintenance activities. Considering this 
provision, and the location of the full re-
sponsibility for vehicle maintenance on 
the ECM it can be concluded that the 
maintenance workshop does not bear 
any responsibility for the outcome of 
maintenance, i.e. for ensuring that the 
vehicle maintains the confi guration in 
accordance with the maintenance fi le 
(the fi le accompanying the EC declara-
tion of verifi cation). This responsibility is 
borne by the ECM and considering only 
the ECM's responsibility in this respect 
is appropriate. This does not mean, of 
course, that the maintenance workshop 
is not responsible for the proper execu-
tion of the tasks it performs within its 
ECM functions.
 At this point some comments are 
necessary as to the provisions of Regu-
lation 2019/779, which require ECMs 
to have 'confi guration management'. 
Annex II(II)(2)(e) of Regulation 2019/779 
states that an organisation applying 
for an ECM “shall have procedures to gu-
arantee conformity with the essential re-
quirements for interoperability, including 

updates throughout the lifecycle, by […] 
managing the con7 guration of all techni-
cal changes a> ecting the system integrity 
of the vehicle”. Annex II(II)(7)(b) of Regu-
lation 2019/779 states moreover that 
when the documentation process is ap-
plied to the maintenance development 
function, the traceability of at least the 
following elements needs to be guaran-
teed the confi guration of vehicles, inc-
luding, but not limited to, safety-critical 
components and on-board software 
modifi cations. These specifi c 'confi gu-
ration management' responsibilities of 
the ECM are to be considered within the 
framework of the ECM's overall respon-
sibility, which is limited to vehicle ma-
intenance. Confi guration management 
by the ECM is intended, in this light, to 
ensure traceability of maintenance acti-
vities and parts used in connection with 
the substitution in the framework of 
maintenance. These provisions are not 
intended to make the ECM responsible 
for confi guration management in the 
second dimension of the process, i.e. 
the change management dimension. 
 This is due, fi rstly, to the fact that ECM 
is responsible for maintenance, which 
does not include the implementation 
of changes but, on the contrary, the 
preservation of the vehicle in a certa-
in confi guration, and, secondly, to the 
need to maintain a clear and unambi-
guous division of responsibility in the 
railway system. Indeed, safety in the 
railway system is based on a clear divi-
sion of responsibilities (as can be seen, 
for example, from recitals 7 and 8 of Di-
rective 2016/798). A situation in which 
two categories of actors are responsible 
for the same thing would be unaccep-
table from this point of view. The ECM is 
therefore responsible for confi guration 
management in the sense of its beha-
viour and only in relation to the trace-
ability of the maintenance activities 
and the technical characteristics of the 
vehicle (design operating state) that re-
sult from the maintenance activities. In 
connection with the ECM's obligations 
regarding information exchange, this 
responsibility is intended to ensure that 
the duty of the keeper to carry out 'end-
-to-end' confi guration management 
throughout the vehicle's life cycle can 
be fulfi lled (which is particularly rele-

vant in the context of the possibility of 
even multiple changes of the ECM du-
ring the vehicle's life cycle). The respon-
sibility of the ECM is secondary to that 
of the keeper. In other words the ECM 
is responsible for undertaking certain 
confi guration management activities, 
only to a certain extent and in order to 
provide a basis for holding the keeper 
ultimately responsible for confi guration 
management. 
 In the context of the above conclu-
sion, it remains to be considered whe-
ther the legal framework foresees that 
the ECM may be responsible for chan-
ges to the vehicle that may have to be 
made in connection with the imple-
mentation of maintenance activities 
(primarily the situation of non-availabili-
ty of spare parts with identical functions 
and performance). Given the previous 
conclusions contrasting maintenance 
and change, it can be assumed that 
the ECM is not responsible for changes 
made to the vehicle and therefore has 
no authority to initiate and implement 
them (this is not its role in the railway 
system). Regulation 2019/779 refers to 
change management by the ECM in a 
number of provisions, but more often 
than not, this obligation relates to the 
management of a change to the main-
tenance fi le rather than to the vehicle it-
self (and therefore to the introduction of 
operational rather than technical chan-
ges in the sense of Regulation 402/2013) 
or is unspecifi ed in terms of scope. ECM 
is also listed as one of the categories 
of applicant that performs the change 
risk management process in Regulation 
402/2013, but this status can also only 
be referred to the implementation of 
operational or organisational changes 
within the meaning of the Regulation, 
in line with the ECM's overall responsi-
bilities and tasks. The ECM's change ma-
nagement tasks in application of Regu-
lation 402/2013 should be considered 
through the prism of its responsibility 
and role in the railway system, and the-
refore it should be concluded that the-
se tasks are limited to changes made to 
the maintenance management system 
or maintenance documentation, but do 
not include technical changes to the 
vehicle under maintenance itself. This 
conclusion is confi rmed by the EUAR 
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explanatory note on safe integration [1], 
which does not foresee any responsibi-
lity of the ECM in for the safe integra-
tion of vehicle changes and, in the only 
place it mentions the ECM, is limited to 
indicating that safe integration is neces-
sary at the level of the ECM in order to 
develop processes and procedures for 
its maintenance system or for the safe 
life management of spare parts. Under 
Regulation 2018/545, the ECM is not 
a change management entity (Article 
2(5)), which also highlights its lack of 
responsibility and role in the implemen-
tation of changes to railway vehicles. 
 The implementation of changes to 
vehicles must be the responsibility of 
the keeper, as the one who has the ul-
timate responsibility for confi guration 
management and as the change ma-
nagement entity within the meaning 
of Regulation 2018/545. In doing so, 
the keeper should, at the very least, 
accept any change to be implemen-
ted on the vehicle regardless of which 
entity the impetus for its implementa-
tion comes from in practice (whether it 
is the carrier in relation to operational 
experience and operation, or the ECM 
in relation to maintenance experience 
and implementation) and which entity 
will actually implement it. Such accep-
tance is the expression and proof of the 
implementation of the vehicle confi gu-
ration management obligation. In order 
to fulfi l the obligation of confi guration 
management, the keeper must therefo-
re provide himself with the appropriate 
tools for the ECM to pass on the infor-
mation, which is consistent with the 
with the requirements of Annex II, point 
I(7) of Regulation 2019/779 regarding 
the exchange of information. A change 
made by the ECM without the approval 
of the authorising offi  cer is therefore in 
breach of the ECM's obligations regar-
ding, inter alia, the exchange of infor-
mation. At the same time, it should be 
emphasised that the fact that the au-
thorising offi  cer has not provided him-
self with these tools or that the ECM has 
not fulfi lled its obligation to pass on the 
relevant information does not remove 
the responsibility of the authorising of-
fi cer for confi guration management. 
 The obligation of vehicle confi gura-
tion management goes further in prac-

tice in terms of scope of documentation 
than the obligation of type confi gura-
tion management. Type-confi guration 
management only covers the technical 
documentation accompanying the EC 
declaration of verifi cation - it is concer-
ned with the type, and not the docu-
mentation produced for specifi c vehic-
les (even if in conformity with the type). 
In practice, vehicle confi guration mana-
gement requires the documentation of 
maintenance activities that may aff ect 
conformity with the essential require-
ments. According to Annex II, Section 
II of Regulation 2019/779, an organisa-
tion applying for an ECM certifi cate or 
for a maintenance development func-
tion certifi cate must have procedures 
in place to ensure that the essential re-
quirements for interoperability are met, 
including updates throughout the life-
cycle, by managing the confi guration of 
all technical changes aff ecting the inte-
grity of the vehicle system. In addition, 
the ERA Guidelines for ECM certifi cation 
indicate that the ECM should maintain a 
confi guration fi le that enables the con-
fi guration management of a specifi c ve-
hicle
 It should be noted here that these re-
sponsibilities of the ECM do not modify 
the keeper's responsibility for vehicle 
confi guration management, but are 
merely intended to enable the keeper 
to provide the relevant information for 
the performance of his duties. Indeed, 
the obligations arising from Regulation 
2019/779 relate to the maintenance 
of railway vehicles and not to the ma-
nagement of their changes which is 
governed by Regulation 2018/545. The 
primary responsibility of the ECM, in 
accordance with Article 14(2) of Direc-
tive 2016/798, is to ensure that vehicles 
are maintained in such a way that they 
are able to be operated in a safe man-
ner. Maintenance, or substitution in the 
framework of maintenance, is the re-
placement of parts with other parts of 
identical function and performance as 
part of preventive or corrective main-
tenance of a vehicle. It therefore does 
not include changes. Furthermore, the 
change management obligations set 
out in Regulation 2019/779 relate to the 
management of a change in the techni-
cal fi le, not in the vehicle itself.

 In other words, the ECM's responsi-
bility for confi guration management is 
therefore primarily to maintain the ve-
hicle in the confi guration adopted in 
the technical documentation. Only if 
changes are required due to identifi ca-
tion of hazards associated with vehicle 
components or, for example, the unava-
ilability of parts, the ECM's has duties to 
enable the keeper to initiate and mana-
ge the change. However, these duties 
are secondary to those of the keeper 
and do not change the keeper's respon-
sibility for vehicle confi guration mana-
gement as established in Article 16(5) 
of Regulation 2018/545. Furthermore, 
neither the ECM nor the entity perfor-
ming the maintenance function is an 
entity managing the change within the 
meaning of Regulation 2018/545 and as 
such it cannot be responsible for vehic-
le confi guration management. 

Conclusions

Confi guration management of railway 
vehicles is a diff erent obligation from 
confi guration management of a type. 
Although both share a defi nition conta-
ined in Article 2 point (3) of Regulation 
2018/545 the former is addressed at the 
keeper while the latter at the type au-
thorisation holder. Moreover a type is a 
diff erent concept than a railway vehicle. 
The term “vehicle type” should be un-
derstood only a design of a vehicle that 
does not cover vehicles that conform to 
the type themselves. Existing, material 
assets in the form of railway vehicles are 
named as such in the legal framework. 
This impacts the scope of the obliga-
tion. While confi guration management 
of a type comes down to managing the 
changes made to the design, confi gu-
ration management of a vehicle covers 
not only introduced changes but also 
maintenance activities.
 The starting point of defi ning confi -
guration of both a type and a vehicle is 
the technical fi le accompanying the ‘EC’ 
declaration of verifi cation. This fi le defi -
nes all the necessary technical charac-
teristics and establishes the fi rst “design 
operating state” that is a point of refe-
rence in confi guration management. It 
serves as a confi guration reference for 
change management. For existing ve-
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hicles confi guration management sho-
uld be also performed at a higher level 
of detail because of the need to ensure 
all the maintenance activities are duly 
identifi ed and processed. This is done 
on basis of maintenance fi le elaborated 
by an ECM. 
 The ECM's confi guration manage-
ment responsibilities do not modify the 
keeper's fi nal responsibility for vehicle 
confi guration management. ECMs task 
is to document and perform all the 
maintenance activities in a way that 
enables the keeper to manage the con-
fi guration of a vehicle. As ECM is not en-
titled to introduce any changes on the 
vehicle (only keep it in the design ope-
rating state as described in maintenan-
ce fi le) it cannot bear responsibility for 
confi guration management of a vehic-
le. Reading the Regulation 2019/779 as 
dividing responsibility for confi guration 

management between the ECM and a 
keeper would weaken the eff ectiveness 
of the legal framework. 
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