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among others, efficient data management on rail vehicles. The article presents the coding
method of EVN for auxiliary rail vehicles intended for special purpose works. The number
of auxiliary rolling stock, average age and technical parameters were also analyzed,
taking into account the vehicle subgroups. The analyses show, among other things, that in
Poland in 2021, 3737 auxiliary rail vehicles were assigned EVN, of which 1285 vehicles
had their own propulsion system. In general, for this type of vehicles, the average age was

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

1. Introduction

According to data from the Office of Rail
Transport (ORT) [16], 19,393 km of railway lines
were in use in Poland in 2022, including 18,825 km of
standard gauge and 568 km of broad gauge. This
means that Poland ranks third in terms of the length of
railway lines in Europe. Over the last twenty years,
the length of railway lines has decreased by 805 km,
which means a reduction of —4%. The largest year-on-
year reduction was recorded between 2012 and 2013,
when 698 km of railway lines were decommissioned
(reduction of —3.5%). Considering the type of railway
lines, electrified lines accounted for 63% of all lines
[8] (the average for Europe is around 56% [1]). The
remaining part is non-electrified, i.e. does not have
suspended electric traction.

The proper functioning of rail transport is based on
a well-developed railway infrastructure, which should
be maintained at an appropriately high level. The
technical condition of the railway infrastructure is of
great importance for the effective operation of the

railway system, and is also important for maintaining
safety and reducing the risk of undesirable events [7].

Activities such as the improvement of the condi-
tion of the railway infrastructure is associated with
continuous monitoring [9, 10] and repair works of the
tracks, such as: maintenance, repairs (ongoing, major,
emergency), modernization [3]. Specialized track
machines designed for specific tasks are used to per-
form the above-mentioned tasks. Auxiliary rail vehi-
cle, so-called special purpose rail vehicles, despite
their low recognition, play a very important role on
the railways.

In the case of rolling stock, the foreground vehicles
associated with the railway are locomotives, multiple
units, freight and passenger wagons, etc. Their quanti-
ty and characteristics in Poland are documented and
analyzed in the annual reports of the ORT [16]. How-
ever, in the case of special purpose rail vehicles, prob-
ably due to the non-primary nature of the work of
these vehicles, determining the numerical status for
statistical analysis may be difficult. There are no stud-
ies on this type of vehicles.
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In the case of rail vehicles that operate in European
countries, the National Vehicle Register (NVR) sys-
tem applies. Part of this register is the need to assign
each vehicle an individual 12-digit EVN number (Eu-
ropean Vehicle Number). This means that each vehi-
cle moving on rail lines in Europe must have such
a number. Using NVR and EVN [18] it is therefore
possible to determine the characteristics and numeri-
cal status of individual groups of rail vehicles [15],
including auxiliary rail vehicles.

This article explains the meaning of 12-digit EVN
number, assigned individually to each rail vehicle. An
analysis of the number, age and characteristics of aux-
iliary rail vehicles operated in Poland in 2021 was
also realized.

2. Meaning of individual digits and number groups
of the EVN number

Each rail vehicle used on the Polish rail network
must be registered in the National Vehicle Register
under the European Vehicle Number. This is a 12-
digit designation containing information on the tech-
nical characteristics of the rail vehicle. The layout of
the EVN is shown in Table 1 and the method of creat-
ing an EVN for special vehicles is presented in Fig. 1.

99 51 9 359 001-6
Numbers 12 34 5 678 91011 12
Group of numbers‘ 1 | | 2 ‘ ‘3‘ | 4 ‘ ‘ 5 ‘ ‘6‘

Fig. 1. Example of an EVN number for traction vehicles [4]

1) Group 1, digits 1 and 2 — type of rolling stock (dig-
it 1) and type of traction or special vehicle (digit 2)
in accordance with the codes given:

a) For the digit 1 — only the code number 9, which
denotes a railway traction vehicle or a special
vehicle,

b) For the digit 2 — only code number 9, which in-
dicates a service vehicle (Table 2)

2) Group 2, digits 3 and 4 — digital identifier of the

country of registration of the railway vehicle

3) Group 3, digit 5 — only number 9, which indicates
the purpose of the vehicle — special vehicle (Table
3)

4) Group 4, digits 6, 7 and 8 — more important tech-
nical and operational features

5) Group 5, digits 9, 10 and 11 — serial number of the
railway vehicle (from 000 to 999)

6) Group 6, check digit.

Table 2. Coding of the digit number 2 of the EVN number of
traction and special vehicles according to the vehicle type [4]

Code | Type of traction or special vehicle
0 Various
Electric locomotive (except shunting)
Diesel locomotive (except shunting)
Electric multiple unit (high-speed) (railcar or trailer wagon)
Electric multiple unit (except high-speed) (railcar or trailer
wagon)
Diesel multiple unit (railcar or trailer wagon)
Special purpose trailer wagon
Shunting locomotive with electric motor
Shunting locomotive with a diesel engine
Auxiliary special purpose vehicle

Oo|N|(O &~ [(WIN|F-

Table 3. Coding of the digit number 5 of the EVN number of
traction and special vehicles due to the purpose of the vehicle [4]

Code | Type of vehicle
0 Various traction vehicles
Passenger locomotive
Traction unit or railcar for transporting people
Freight locomotive

Traction unit or railcar for transporting goods

Universal locomotive

Universal locomotive

Electric shunting locomotive

Diesel shunting locomotive

O|O(N|[O|T(W|IN|-

Auxiliary special purpose vehicle

In the case of group of numbers 1 (digit 1 and 2),
for traction vehicles and special vehicles, these digits
range from 90 to 99. Digits 3 and 4 (Group of num-
bers 2) indicate the country of registration of the vehi-
cle. In the case of Poland, the digital identifier is 51,
and the letter identifier is PL. The vehicle is classified
as a special vehicle based on the designation of num-
ber 5, which for this type of vehicle is 9. The most

Table 1. Meaning of individual digits and number groups of the EVN number [4]

Tvoes of rollin Type of rolling stock and rail Digital identifier of the Technical Check digit
yp Y vehicle interoperability codes country where the vehicle and operational Serial number -Cr alg
stock - . . (Digit 12)
(Digits 1 and 2) is registered parameters
1 2 4 5 6
00-09
10-19
. 20-29
Freight wagons 30-39 000 0-999 9 001-999
40-49
80-89 01-99 0-9
50-59
Passenger wagons 60-69 00 00-99 99 001999
70-79
Traction vehicles 90-99 000-899 0001-9 999
Special vehicles B 9 000-9 999 001-999
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important markings due to technical and operational
features are contained in numbers 6, 7 and 8, which
will be analyzed below. In this article, the analysis of
group of numbers 5 and 6, concerning the serial num-
ber and check digit, have been omitted.

3. Group number 4 — technical and operational
parameters

3.1. Digit 6 — Permissible speed for special railway
vehicles according to EN 14033-1 and rail — road
vehicles (two-way)

The digit number 6 in the EVN number for special
vehicles is intended to determine the permissible
speed of the vehicle according to the EN 14033-1
standard and road-rail vehicles. Based on the list,
a general division of special vehicles was made ac-
cording to the drive and permissible speeds. For this
digit, 10 classifications are assigned (Fig. 2a), howev-
er, for digits 0 and 8 in the list there were no vehicles
of this type in Poland (Fig. 2b).

The list shows that there were a total of 3,737 rail
vehicles classified as special (auxiliary) in Poland in
2021. This means that in 2021 this group was larger
than freight locomotives by 17% (3,188 units) and
than passenger traction vehicles by 82% (2,050 units)
[18]. For the digit number 6, the largest number of
vehicles were classified under number 5 (1984 units),

which constituted 53% of all special vehicles. These
vehicles belonged to the group: “Special purpose ve-
hicle, which can be included in the train at speed
< 100 km/h or with limitation, without drive”. This
group of vehicles was also the oldest in the compari-
son, with an average age of 43.85 years (Fig. 2¢). In
turn, the smallest group, i.e. 33 units, which was also
the youngest (4.33 years), was “A rail-road vehicle
with a drive that cannot be included in the train”.

3000
_ - 2452
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0
with drive without drive

Fig. 3. Number of auxiliary special purpose vehicles by drive in
Poland in 2021 (based on [4, 18])

The analyses also show that there were 1,285 spe-
cial vehicles with drive in Poland in 2021 (Fig. 3) and
they constituted 34.4% of all special vehicles. The rest

I Drivi d
a) Classification fiving spee
>100km/h | <100 km/h 0 km/h
with drive 1 2
z
Which can be included V=100km/h without drive 3
in the train at speed V<100 km/h or with with drive 4
limitation without drive 5
with drive 6
Which cannot be included in the train - 5
without drive 7
A rail-road vehicle with a drive that can be included 8
A rail-road vehicle with a drive that cannot be included 9
A rail-road vehicle without a drive 0
b) e L Driving speed
Classification
> 100 km/h <100 km/h 0km/h
with drive 67 161
>
Which can be included V2100 km/h without drive 58
in the train at speed V<100 km/h or with with drive 682
limitation without drive 1984
with drive 342
Which cannot be included in the train - -
without drive 410
A rail-road vehicle with a drive that can be included
A rail-road vehicle with a drive that cannot be included 33
A rail-road vehicle without a drive
Drivi d
C) Classification riving spee
2100 km/h < 100 km/h 0 km/h
with drive 13,30 30,27
V 2100 km/h
Which can be included m/ without drive 17.66
in the train at speed V<100 km/h or with with drive 3173
limitation without drive 43,85
Which cannot be included in the train thh d”v_E sk
without drive 36.09
A rail-road vehicle with a drive that can be included
A rail-road vehicle with a drive that cannot be included 4,33
A rail-road vehicle without a drive

Fig. 2. Classification of auxiliary special rail vehicles based on speed and drive: a) coding the digit number 6, b) number of vehicles in
a given group, c) average age of vehicles in a given group (based on [4, 18])

RAIL VEHICLES/POJAZDY SZYNOWE 2024;1-2

61



Auxiliary rail vehicles — characteristics of the Polish rolling stock for special purpose works based on European Vehicle Number (EVN)

of the vehicles (2,452 units) were not equipped with
drive, which means that another traction vehicle is
required to move them.

In the case of special rail vehicles, the dominant
type of drive is internal combustion engines (ICE),
mainly with Compression Ignition (CI). Work is cur-
rently underway to introduce alternative drives to rail
vehicles [5], including special rail vehicles [2, 6].
Solutions like batteries [14], use of hydrogen [17] in
form of fuel cells [11] or alternative and blended fuels
[13] were already tested or introduced. However, it is
a demanding and long-term process. The main reason
for using ICE is primarily the need for universality,
reliability and cheap exploitation of such vehicles.
The work and travel of vehicles very often takes place
on non-electrified lines or those under repair, which
requires the use of an independent source of drive.

3.2. Digit 7 and 8 — Type and subtype of auxiliary
special rail vehicle

Special vehicles, due to the seventh digit in the
EVN number, can be divided into 10 subgroups, to
which the digits from 0 to 9 are assigned (Table 4).
For number 4, i.e. "Special railway vehicles for

a) 2000 1816
1800
1600
1400
1200
1000
800
600

400 326
191 217
200 D
30
0 =] I:I |:|

b) 50

45 41.6

Special purpose vehicles number (-)

Special purposevehiclesaverage age
{years)

maintenance and construction works", there are no
such special vehicles in operation in Poland, therefore
in practice there are 9 operating groups.

Table 4. Coding of the digit number 7 of the EVN number of
traction and special vehicles according to the vehicle type [4]

Code | Type of auxiliary special rail vehicle

0 Rail-road vehicles

Vehicles to maintain infrastructure and build railway roads

Special vehicles for track maintenance

Special vehicles for maintaining the catenary

Special railway vehicles for maintenance and construction
works

Loading/unloading vehicles and for other technological works

Special measurement vehicles

Vehicles to remove railway network failure

Motor transport vehicles

Oo|N|O(01] B [WIN|F-

Vehicles for removing impurities

132
 mld[ |

41.1 41.0

a0 381
34.5

33 32.2
30
25
20
15
10
5 3.7
» ERENE]

Figure 4a presents a summary of the number of
special vehicles, taking into account their division into
subgroups. By far the largest subgroup, constituting
almost half of the number of special vehicles (48.6%),
are vehicles classified as "loading-unloading and for
other technological works", of which there were 1,816
registered. These vehicles are adapted for loading and
unloading goods and are primarily used for the

W Rail-road

Eto maintain infrastructure and build
railway roads
O Special for track maintenance

O Special for maintaining the catenary
E Loading/unloading and for other

technological works
737 W Special measurement vehicles

M to remove railway network failure
280 O Motor transport vehicles

O For removing impurities

W Rail-road

Eto maintain infrastructure and

39.3 build railway roads
T o3el mSpecial for track maintenance

32.3

OSpecial for maintaining the

catenary
mlLoading/unloading and for

other technological works
W Special measurement vehicles
Wto remove railway network
failure
O Motor transport vehicles
OFor removing impurities

mwWeighted arithmetic mean

Fig. 4. Auxiliary special purpose railway vehicles in Poland in 2021: a) umber, b) average age of a given groups (based on [4, 18])
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transport of: rails, bulk materials, sleepers, railroad
switches. The second group, constituting 19.8% of
special vehicles, are motor transport vehicles, of
which there were 737 registered.

This group of wvehicles includes, among others,
traction vehicles, railcars and transport draisines. The
remaining subgroups of vehicles, in terms of number,
are special railway vehicles for maintaining the cate-
nary line (326 units), devices for removing impurities
(280 units), special railway vehicles for maintaining
tracks (217 units). In the case of the remaining sub-

groups of vehicles, their number is less than 200 units.

The average age of auxiliary special vehicles for
individual groups is presented in Figure 4b. It is visi-
ble that special vehicles are characterized by a signifi-
cant average age, which for all vehicles was 38.1
years. The only exception are rail-road vehicles, the
average age of which was 3.7 years. This is primarily
due to the fact that vehicles of this type are a relative-
ly new solution on the market and have only recently
been put into operation by companies [12].

Table 5. Quantity and average age of the given groups of special rail vehicles in Poland in 2021 based on digits 7" and 8" in NVR
number (based on [4, 18])

Digit 7 Digit 8 X
Quantity of Average age
Number Vehicle type Number Vehicle subtype rolling stock (pcs.) (years)
- ;‘ﬁ 0 Other 2 14,5
0 E g % 1 Road-rail vehicle category 1 11 31
> 3 Road-rail vehicle category 2 17 29
E 0 Other 81 51.0
2 co g 1 |Railcrane 6 415
1 g % 2 K ':ltg 3 Rail replacement train 4 26.8
= E é =z 2 4 Ballast cleaner/Undercutter 30 319
> g 3 5 Earthmoving machines 17 313
£ 9 Rail crane 53 37.1
s 0 Other 19 33.2
‘g § 1 High-performance track tamper 39 335
g § 2 Other track tampers 15 347
2 '5:; -% 4 Tamping machine for railway switches and crossings 57 334
g é 5 Ballast profiling machine 61 30.6
5.:_ g 6 Dynamic track stabilizer 11 243
7 Rail grinding or welding machines 15 335
8 o 0 |Other 211 48.0
B S - 1 Multifunctional machine 108 189
E %‘D © 2 Cable drum machine 49.0
3 ;E ® % 3 Catenary setting machine 3 8.7
'g ‘é © 6 Elevating platform machine, superstructure machine 1 13.0
& 9 Catenary checking wagon 2 70.0
;% T 0 Other (including technical and utility vehicles) 572 50.9
G = "
;E éﬂ 5 Self-unloading transp.orrer wagon for ballast, gravel, Es o
> 9 and other bulk materials
2 < ) Loading and unloading wagon for transporting
T 8 = 5 300 481
5 _g 5 g sleepers
é 50 s Loading and unloading wagon for transporting W 0
25 switches
5 L
§ —g 9 Loading and unloading wagon for other materials 777 36.2
_ E E 0 QOther 2 13.0
6 ‘% g _[9 2 Track monitoring wagon 3 443
2 @ E 3 Catenary monitoring wagon 1 46.0
E £ 4 Track geometry measuring vehicle 2 35.5
g 0 Other 15 12.7
£y .2
- E 3 g o 1 Crane for removing the effects of railway accidents 38 40.8
o £ =3
§ 2L 2 4 Rescue wagon 66 458
g 7 Wagon for transporting rescue equipment 13 50.5
- 0  |Other 2 310
8 % % ﬁ 1 Traction vehicle 1 12.0
s @ E 3 Transport railcar 702 32.2
- 5 Railcar 32 333
5 @ B 0 Other 80 37.3
9 ;% ‘g *;‘5 2 Snowplough 74 39.6
E uEJ E 3 Track snow remover 109 40.8
2 s 5 Weeding railcar 17 38.2
Sum / Average age 3737 38.1
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In the case of the rest vehicles, as many as three
subgroups were distinguished by an average age of
over 40 years. These included the oldest vehicles in
the comparison, those for infrastructure maintenance
and construction of railways (41.6 years), the most
numerous loading and unloading vehicles and those
for other technological works (41.1 years), and vehi-
cles for removing breakdowns in the traction network
(41 years). The remaining subgroups of vehicles, ex-
cluding rail-road vehicles, were also distinguished by
an advanced average age, with the youngest group
being special railway vehicles for track maintenance
(32.2 years) and motor transport vehicles (32.3 years).
This means that the average age range for the groups
described was between 32 and 42 years.

It should be noted that these are average values,
which means that this indicator is also influenced by
very old vehicles that are included in the list. An ex-
ample is vehicles manufactured even in the 1930s and
1940s, and the oldest representative is a 100-year-old
vehicle for maintaining the catenary, manufactured in
1921. Despite the very old vehicles in the list, they
have been assigned an EVN number, which is neces-
sary for moving on the railway line. It should be re-
membered that the number of such old vehicles is
relatively small, which means that they do not have
a significant impact on the overall average age of ve-
hicles and their subgroups.

The real impact on this value is mainly on vehicles
aged 30 to 50. Table 5 presents a detailed summary of
the number and average age of the given subtypes of
special vehicles in Poland in 2021 based on digits 7
and 8 of the EVN number.

4. Conclusions

It is important to emphasize that the analysis only
include vehicles with an EVN number. This means

that the analysis does not include vehicles without

a number that authorizes them to move on a railway

line. Therefore, the exact number of all auxiliary spe-

cial vehicles in Poland is very difficult to estimate.

Many vehicles can be operated without an EVN num-

ber, because the Regulation [4] does not apply to ve-

hicles:

1. Moving only on a railway siding

2. Having a track gauge of less than 1435 mm

3. Historical vehicles used as immovable exhibits

4. Special vehicles moving only on a closed track or
transported on other vehicles

5. Moving only on railway networks that are func-
tionally separate from the railway system and in-
tended only for local, urban or suburban passenger
transport

6. Moving only on railway infrastructure belonging to
managers of private railway infrastructure, for their
own use within the framework of their own freight
transport activities

7. Moving only on railway infrastructure intended
exclusively for local, tourist or historical use

8. Historical vehicles not travelling on the railway
network.

In reality, the total number and age of special vehi-
cles may be significantly greater. Vehicles, may be
operated independently in non-public areas, and regis-
tration and supervision of such vehicles is practically
not applicable or is subject to less stringent require-
ments. It is therefore assumed that the technical condi-
tion of vehicles and drive systems and units may be of
even lower quality than the vehicles presented in the
analysis.
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Nomenclature

Cl compression ignition
EVN European Vehicle Number
ICE internal combustion engines

NVR National Vehicle Register
ORT Office of Rail Transport
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