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National foreword

This British Standard is the UK implementation of EN 15686:2010.

The UK participation in its preparation was entrusted to Technical
Committee RAE/1/-/8, Railway Applications - Vehicle/Track Interaction.

"Normative" - A (mandatory) requirement defined as an "expression in
the content of a document conveying criteria to be fulfilled if compliance
with the document is to be claimed and from which no deviation is
permitted" [CEN/CENELEC Internal Regulations, Part 3: Rules for the
Structure and Drafting of European Standards (PNE-Rules)].

"Informative" - Information (not mandatory) intended to assist the
understanding or use of the document. Informative annexes shall not
contain requirements, except as optional requirements. (For example,
a test method that is optional may contain requirements but there is
no need to comply with these requirements to claim compliance with
the document.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity
from legal obligations.
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Foreword

This document (EN 15686:2010) has been prepared by Technical Committee CEN/TC 256 “Railway
applications”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by November 2010, and conflicting national standards shall be withdrawn
at the latest by November 2010.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

. This document has been prepared under a mandate given to CEN/CENELEC/ETSI by the European
- Commission and the European Free Trade Association, and supports essential requirements of EU Directive
© 2008/57/EC.

?f For relationship with EU Directives, see informative Annex ZA, which is an integral part of this document.

It is intended the requirements of this European Standard will be incorporated into EN 14363 when it is
revised.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.
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Introduction

This European Standard covers the on-track testing for acceptance of the running characteristics of railway
vehicles equipped with a cant deficiency compensation system and/or vehicles intended to operate with a
higher cant deficiency than stated in EN 14363:2005, Annex G. It was established by Working Group 10
Vehicle/Track Interaction of CEN Technical Committee 256 Railway Applications as a supplement to
EN 14363, which is related to the acceptance of railway vehicles with conventional curve speeds. It is
foreseen to implement the requirements of this European Standard in a revision of EN 14363.

The establishment of this European Standard was based on existing rules, practices and procedures. The
following principles were applied:

1) the railway system requires comprehensive technical rules in order to ensure an acceptable
interaction of vehicle and track;

2) due to the numerous national and international regulations new railway vehicles had to be tested and
homologated before putting them into service. In addition, existing acceptance had to be checked
when operating conditions were extended;

3) in view of the increasing significance of international traffic, in particular of high speed traffic, the
standardization of existing regulations is required. In some cases, additional rules are required as
well. An update of existing regulations is also needed due to the considerable progress achieved in
the field of railway-specific methods for measuring, evaluation and data processing;

4) it is of particular importance that the existing level of safety and reliability is not compromised even
when changes in design and operating practices are demanded, e.g. by the introduction of higher
speeds, higher wheel forces.

This European Standard takes account of the present state of the art which is generally applicable for test
procedures and the evaluation of 'on-track’ tests.

NOTE This European Standard is derived in essential parts from UIC 518-1 which has not yet been fully validated by
experience.

The working group is aware that the combination of the test conditions is not always achievable. In some
cases, the existing regulations may require exceptions for which justification will be provided to the
acceptance body. In this event, the conditions which are not fulfilled will be identified.

The working group expects that existing shortcomings will be recognized in further investigations and during
frequent application of the rules.

Copyright Britishistandards Institution
Provided by IHS under license with BSI - Uncontrolled Copy
No reproduction or networking permitted without license from IHS Not for Resale



BS EN 15686:2010
EN 15686:2010 (E)

1 Scope

This European Standard specifies the on-track testing for acceptance of the running characteristics of railway
vehicles equipped with a cant deficiency compensation system and/or vehicles intended to operate with a
higher cant deficiency than stated in EN 14363:2005, Annex G.

In most cases the procedure is the same as defined in EN 14363, only the differences for the special case are
listed.

The testing of the running characteristics applies principally to all vehicles used in public transport which
operate without restriction on standard gauge tracks (1 435 mm).

NOTE 1 The testing of the running characteristics of:
— railways with different track layout,

— railways with non-standard gauge tracks

can be conducted by analogy with this European Standard.

The testing of running characteristics is part of the test for the acceptance of running characteristics of
vehicles which: ;

— are newly developed,

— have had relevant design modifications, or

— have changes in their operating regimes.

The testing and acceptance of running characteristics refers to the complete vehicle including the running
gear. If a running gear, which has already been tested and accepted, is to be used under a vehicle body of

another design, this is considered to be a design modification. The procedure as described in 5.2 is used.

NOTE 2 In addition to the testing of running characteristics for the acceptance of vehicles, the regulations can be
generally applied in other technical tasks, e.g.:

— the checking for compliance against development contracts;

— the optimization of components, vehicles or running gear;

— the testing of influences, influencing parameters and relationships of dependence;

— the monitoring of track or vehicles in operational use.

The application of the full method and the stated limit values reflects unrestricted international operation.

Testing for acceptance of vehicles is based on some reference conditions of track. If these are not respected
on certain lines, appropriate measures will be taken (speed modifications, additional tests, etc.).

For national or multinational operations, variations may be authorized from the defined conditions. Permissible
deviations are indicated in this European Standard.

It is allowed to deviate from the rules laid down if evidence can be furnished that safety is at least the
equivalent to that ensured by complying with these rules.
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2 Normative references

The following referenced document is indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN 14363:2005, Railway applications — Testing for the acceptance of running characteristics of railway
vehicles — Testing of running behaviour and stationary tests

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 14363:2005 apply.

4 Stationary tests

For stationary tests the requirements of EN 14363 shall apply.

5 On-track tests

5.1 General

When planning on-track tests the operational limiting parameters V4, and cd,, for the vehicle have to be
selected. The chosen values determine the future use of the vehicle.

It can be necessary to test a vehicle for more than one combination of V.4, and cd,s, as shown in Figure 1.
Point A, point B and point C are related to the different test conditions.

mm
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300 y

250 B
200
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100 2
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0
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0 100 200 300 400

Vadm

km/h

Key
1  vehicle not homologated
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Figure 1 — Example of limiting operating conditions achieved during on-track testing
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NOTE 1 For convenience it is recommended to use standardised values for cd,, of 275 mm or 300 mm for
acceptance. Using values equal to or higher than the maximum limiting values stated in FprEN 13803-1 will give the least
restrictions for future operation. For national operation, other values of operational parameters can be a better choice.

NOTE 2 It is not necessary for acceptance to distinguish between admissible cant deficiencies which differ by no more
than 2 %.

NOTE 3 Reasons for limiting operating conditions could be restricted capabilities of vehicle design or restricted
availability of suitable test tracks.

The homologated operation conditions shall be documented in the test report.

. For the acceptance of a vehicle within the scope of this European Standard the following modification of the
procedure defined in EN 14363 shall be respected:

;f— for speeds of at least 200 km/h and non-conventional cant deficiencies an additional test zone with curve
. radii between 600 m and 900 m shall be included?;

— for the assessment of the running safety the overturning value nis used as additional parameter. A
special assessment method for the estimated maximum value of this parameter is defined;

— the simplified measuring methods are only applicable for extensions of acceptance without extension of
cant deficiency;

— for the transition curves the results shall be presented depending on three types of transition curves.

The symbols of quantities and characteristics used in Clause 5 are defined in Annex F of EN 14363:2005.

5.2 Type of on-track test and measuring method

5.2.1 Choice of on-track test type
In principle the same procedure as defined in EN 14363:2005, 5.2.1 shall be applied.

For the extension of an acceptance state, Annex A gives the conditions for dispensation or application of
partial on-track tests. They are depending on the test methods of the initial and the new acceptance as well as
on the results achieved during the initial acceptance and the modifications of relevant parameters.

NOTE The conditions for the choice of on-track test type for an extension of an acceptance state are slightly different
from EN 14363. They are based on the process described in UIC 518:2009. WG 10 intends to modify EN 14363
accordingly during its revision.

5.2.2 Choice of measuring method
In principle the same procedure as defined in EN 14363:2005, 5.2.2 shall be applied.

For the extension of an acceptance state, Annex A gives the conditions by the use of one of the simplified
measuring methods including the indication of required axle box force measurement. They are depending on
the test methods of the initial and the new acceptance as well as on the results achieved during the initial
acceptance and the modifications of relevant parameters.

1) If a vehicle is tested for high values of cdadm according to the test zones defined in EN14363, the track sections with
curve radii between 600 m and 900 m are excluded from the assessment, because test zone 2 requires testing in the area
of permissible speed and permissible cant deficiency.
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NOTE The conditions for the choice of measuring method for an extension of an acceptance state are slightly
different from EN 14363. They are based on the process described in UIC 518:2009. It is intended to modify EN 14363
accordingly at its next revision.

5.3 Assessment, limit and measuring values

5.3.1 Assessment values

The assessment values for vehicles with special equipment for the negotiation of curves are the same as
defined in EN 14363. Additionally in the normal measuring method the overturning criterion:

Z Q_/A - Z QjB

bogie bogie
K=

2.0+ 2.0

bogie bogie

for each bogie where wheel-rail forces are measured shall be evaluated as parameter of running safety.

Signal processing of that quantity is presented in 5.5.7.

5.3.2 Limit values
All limit values of EN 14363 are also applied to vehicles with special equipment for the negotiation of curves.

In addition for the normal measuring method the limit for the overturning criterion:
|K| lim = 110

shall be respected.

5.3.3 Measured values and measuring points
The same regulations as defined in EN 14363 shall be applied.

5.4 Performing on-track tests

5.41 Test conditions
The requirements of EN 14363 shall be fulfilled.

NOTE As well as for all other parameters of EN 14363 the evaluation of overturning risk does not consider the effect
of side wind. Weather conditions during test runs will be such that the wind does not significantly influence the test results.

5.4.2 Test zones

The test zones for vehicles with special equipment for the negotiation of curves are fundamentally the same
as in EN 14363, but an additional test zone 2a for curve radii between 600 m and
900 m is defined, when the maximum speed of the vehicle V., is at least 190 km/h.

5.4.3 Test vehicle

The requirements of EN 14363 shall be fulfilled. In addition to the tests defined in 5.4.3.4 of EN 14363:2005
failure tests on an active tilt system and its active sub-systems (for instance an integrated hold-off device)
shall be carried out on track as follows:

— the main failures of the tilting system, as identified by the risk analysis, shall be tested,;
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— the test shall be done in a full curve section and with a cant deficiency as close as possible to ¢d,q,- The
vehicle shall be in a normal load condition. When each defined failure mode is tested, safety quantities
2ZYom, ¥Y/0>,, and kshall be measured and calculated, then the maximum value shall be compared to the
corresponding limit values. No statistical processing of the measured quantities is to be carried out;

— the test curve is chosen in the radius group with the smallest margin from the standpoint of the safety
criteria;

— the test shall be carried out in left and right hand curves.
If the failure may result in a sustained downgraded condition, additional verification may be needed. The

extent of the test procedure shall be defined by reference to the risk analysis.

5.4.4 Test tracks
The requirements of EN 14363 shall be fulfilled.

5.4.5 Track sections

5.4.5.1 Full curve sections

The requirements for vehicles with special equipment for the negotiation of curves are fundamentally the
same as in EN 14363. For the additional test zone 2a with medium radius curves

(600 m < R <900 m) the following requirements shall be fulfilled when testing a vehicle for a maximum speed
V.am Which is at least 190 km/h:

Table1 shows the additional requirements for this radii class.

Table 1 — Test conditions for track sections in curves

Test characteristic Test zone

2 2a® 3 4
600 M<R<900 m 400M<R<600m 250 M <R <400 m

Length of track section L2

a) V<140 km/h

250 m
b) 140 km/h < V< 220 km/h
c) V> 220 km/h
see see see

Minimal number of track sections 7, | EN 14363 25 EN 14363 EN 14363
Minimal total length of track sections ~ not defined
Lls,min
Mean value of curve radius of all track not defined

sections R,

@  Tolerance for the length of the individual track section: + 20 %.

b The requirements of this subsection shall apply only when the maximum speed V4 is at least 190 km/h.
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5.4.5.2 Transition curve sections

The track configuration produces three different types of transition curves:

1) transition curve between straight line and full curve,

2) transition curve between reverse curves,

3) transition curve between two full curves in the same direction.

The rules to be observed for data collection are the same as in EN 14363 except the classification in the three
above types.

If it is not possible to test every type of transition curve in the network for that traffic, this shall be stated in the

test report.

5.4.6 Test operation
The requirements of EN 14363 shall be applied.

The cant deficiencies and speeds during the test runs including test zone 2a are given in Table 2.

Table 2 — Test conditions for speed and cant deficiency

Test.conditions Test zone
1 2 2a 3 4
Straight track Curves Curves Curves Curves
600 <R<900m | 400<R<600m 250 <R <400 m

Speed V see EN 14363 see EN 14363 (V1,1 %X Vagm) see EN 14363
and Vadm
>190 km/h
Cant deficiency cd 0,75 % cdygm < cd
< 111 x Cdadm
Tolerance + 0,05 x edyim

5.4.7 Extent of test
The same procedure as defined in EN 14363:2005, 5.4.7 shall be applied for the choice of test extension.

For the extension of an acceptance state, the required extent of a partial on-track is given in Annex A. It
depends on the modifications, the test methods of the initial and the new acceptance as well as on the results
achieved during the initial acceptance.

NOTE The required test extent for an extension of an acceptance state is slightly different from EN 14363. It is based
on the process described in UIC 518:2009 with the deviation that possible restrictions for contact geometry conditions are
stated based on the modified parameters. It is intended to modify EN 14363 accordingly at its next revision.

5.5 Test evaluation

5.5.1 Recording the measuring signals
The same procedure as defined in EN 14363:2005, 5.5.1 shall be applied.
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The processing of the measuring signals follows the procedures in EN 14363:2005, 5.5.2 with its Table 12.

The results of the additional test zone 2a shall be handled like the results in the test zones 2, 3 and 4.

The values relative to the overturning criterion are processed as presented in Table 3 and only for full curve

sections.

Table 3 — Conditions for the processing of the measuring signals — Normal method
Assessment | Sym- | Unit Filtering for| Method of | Character- | Grouping and Conversion
value bol evaluation |classification istic values

g Test zone 1 Test zones 2, 2a,
3,4
Track loading
Guiding force | Yy« kN Low-pass Random sampling method ? | 40 = 50,0 % Per wheelset group
wheelset 1, 2 filter external wheels
e
20Hz @ y,-1(ho) (Ieft-hg ) and
‘ Yiz(ho)*(-1) (right-he)
Wheel force | Oy Per bogie group
wheels 11. 12 external wheels
T yj1(ho) (left-hc) and
21,22 Yi2(ho) (right-hc)
Oimax h, =99,85 % | Per bogie Per bogie group
group all wheels | external wheels
yjk(hz) yj1(h2) (Ieft-hc) and
yiz(h2) (right-hc)
Running safety
Sum of Y ax kN Low-pass Sliding mean method with h = 0,15 % | Per wheelset Per wheelset
guiding filter - window length 2,0 m hy, =99,85 % | group rou
f 20Hz 2 - step length 0,5 m yj(hq) * (-1) and group
orces yi(h2) yi(h2) (left-hc) and
wheelset 1, 2 yj(h1) * (-1) (right-hc)
Quotient (Y/Q)nax | - For leading
leading wheelset group
wheelset external wheels
y11(h2) (left-hc) and
Yiz(h) * (-1) (right-
hc)
Acceleration | j" m/s® L_ow-pass Random sampling method P Per wheelset Per wheelset
at bogie filter group or end group
wheelset 1,2 10Hz?@ y‘g?; g (-1) and yi(h2) (left-hc) and
e yi(hi) * (-1) (right-he)
9
Acceleration | j ‘s Low-pass Per end
in vehicle filter group
i(hq) * (-1) and
bod 6Hz? yi(h
Y yih2)
end |, I
Overturning | X Low-pass Per bogie Per bogie
parameter } filter group group
a yi(h1) and yj(h,) f | Yi(h1) forcd <0
1,5 Hz yi(hz) for cd > 0 f

11
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Table 3 (continued)

Assessment | Sym- | Unit Filtering for | Method of | Characteris | Grouping and Conversion
value bol evaluation |classification tic values 9
Test zone 1 Test zones 2, 2a,
3,4
Instability P.) - Band-pass | Sliding rms method with max-values | Per wheelset Per wheelset
criterion kN filter 2 - window length 100m
£C £2Hz - step length 10 m
Ride characteristics
Acceleration |J Low-pass Random sampling method ® | 40 = 50,0 % Per end group
in vehicle filter external wheels
a yj1(ho) (left-hc) and

body e.g. 20 Hz yiz(ho) *(-1) (right-hc)
end 1, I 7 ma m/s? Band-pass h= 0,15% |Perend group

Z filter hy=99,85% | yj(hz) and yj(h1) * (-1)

P 0,4 Hz to rms-values Per end Per end

o 10 Hz @

Z ms
Influencing parameters
Speed Vv km/h Low-pass Random sampling method bl n =50,0%
Cant ed filter 4 Hz

_ mm

deficiency

@  Filter with cut-off frequency at —3 dB, gradient > 24 dB/octave, tolerance + 0,5 dB up to the cut-off frequency, + 1 dB beyond that

value.
Sampling frequency at least 200 Hz.

fo is the instability frequency. It is defined as the dominant frequency in the case of unstable behaviour. It has to be determined
before evaluation of test results.

d  See definition in EN 14363:2005, 5.5.3.
Means “left hand curve”.
Bidimensional analysis (see Annex B).

9 Carried out in view of a subsequent extension of acceptance using a simplified measuring method.

5.5.3 Calculation of frequency values, rms-values and max-values for each track section

The calculation of the frequency values, rms-values and max-values for each track section follows the
requirements of EN 14363.

5.5.4 Calculation of estimated mean, maximum and rms values for each test zone

In principle, the calculation of the estimated mean, maximum and rms values follows the regulations of
EN 14363.

However, when a vehicle does not comply with the limit values on one or more test zones, supplementary
analysis shall be made to determine the following:

1) the reduced cant deficiency cd,.s permissible over the whole range of that class of radii,
2) the ranges of radii on which the cant deficiency cd,q4, is practicable.

NOTE Example of a supplementary analysis for determining c¢d..q:

In a test zone where the maximum estimated value for the assessment quantity X reaches Xj;,, + dX:
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— Determine the linear regression of X as a function of cd to the equation: X=a + b x cd.

— The admissible cant deficiency cd,q, shall be reduced to a new value of ¢d,4 in order to compensate
the exceedance dX = b (cd,gy-cd.oq) thus cd. g = cdyg - dX | b.

For the overturning parameter x defined in 5.3.1 a special analysis shall be performed in order to take into
account a possible asymmetry: After calculation of the frequency values y(4;) (see EN 14363:2005, 5.5.3), a
special bi-dimensional analysis of the maximum y,.,,; values according to EN 14363:2005, 5.5.4 versus cant
deficiency shall be performed with the regulations defined in Annex B in order to treat the effect of quasi-static
accelerations on each side of the vehicle separately.

In this special case, the estimated maximum value is given by the maximum of the absolute values of the
linear functions ¥, at 1,5 ed, 4, and Yy at -1,5 cd,q,,.

5.5.5 Calculation of safety factors

For the calculation of safety factors A, the same procedure as defined in EN 14363:2005, 5.5.5 shall be
applied taking into account x-as additional parameter.

5.5.6 Verification of stability

The verification of stability follows the procedure given in EN 14363:2005, 5.5.6.

5.5.7 Evaluation of test results in transition curves

For each safety parameter (ZY),, or (¥/Q),, one shall calculate the maximum value of the assessment f
quantities xi grouped by the categories of curves and transition types shown in 5.4.5.2. This maximum value
shall be compared with the limit given in 5.3.2.

For transition curves on which the limiting value of (Z¥),, or (¥/Q).. is reached or exceeded, additional
information (design of the transition, track fault etc.) shall be given to help find the reasons.

5.6 Documentation of results

The same procedure as defined in EN 14363 shall be applied including the results for the overturning
parameter xtogether with the homologated operation conditions.
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Conditions for extension of an acceptance

SHI woly 8suadl| Inoyum paniwiad Bunjiomau 1o uononpoidal oN

Table A.1 and Table A.2 define the conditions for an extension of an acceptance.

Table A.1 — Definition of test method and extent depending on initial acceptance

Extension of acceptance
Definition of test method and test extent
Performance
ior:i:ieasl'ts for Normal method One of the simplified methods
approval
g General
2 conditions for Not
g application of Not to be considered To be fulfilled after modification of parameters fulfilled
a simplified
method
A Not
A>1,1 A<1,1 A>1,1 1,0<A<1,1 considered
Changed . Inside Inside .
parameters Inside the :gzltiee the Outside the Not the range | the range t(r)]l;trs;:ee
range defined ge range defined in . defined in | defined in ‘rang Not considered
. defined in considered defined in
in column 2a column 2b column column
column 2b 2a 2b column 2b
Test method Simplified
and extent ;?;:?d with Normal method
defined in \(Ijvétfr;nz)((jt?r?tcol Simplified method with extent :)z;Ttaé;“i(r:g:ioi: \évc')tlh 3a-e
Dispensation | col. 3a-e . Dispensation defined in col. 3a-e depending on . e
) 3a-e depending o depending on the modified
depending o the modified parameters
on the on the modified parameters
modified parameters
parameters
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Table A.1 (continued)
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Extension of acceptance
Definition of test method and test extent
Performan
;:e (.)f _t(_ests Normal method One of the simplified methods
or initial
approval
H-forces to —in col. 2b - by the
be general
measured —incol. 2b or conditions for
if required - by the general application of
for the conditions for a simplified
modified application of a method only
parameters S|mpllﬁed method
Special When
Require- using
ments method
g without H-
g forces:
g New limits
’ to be
applied for
y..+s and
y..*s
depending O 0
on test
results of
initially
accepted
vehicle
(see
EN 14363:
2005,
§5.3.2.2d,
e)
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Table A.2 — Definition of test methods and extent depending on the modification

Required test conditions for an extension of acceptance

2a

2b

2c

3a

3b

3c ‘

3d

3e

Modified parameter

Applicable range of parameter change

Test extent

defined for changed parameters outside the range of
dispensation (column 2a)

for test
dispensation

for a reduced test
extent according
to Column 3a-3d
when testing with

for a reduced test
extent according
to Column 3a-3d
when testing with

a simplified the normal
measuring method measuring
(required H-force method Small and
measurement is mvaer;n
indicated) Large- | Medium- small-
Straight | radius radius radius Conicity
track curves curves curves range to
4 3 2a 1,2 be tested ©
Operational parameters
Increase of permissible 0to +10 km/h Oto+10km/h | Empty | Empty - - 1)
maximum speed
Dispensation not
allowed 0 to +20 km/h
_ ; a Empty Empty ) )
(H-forces required 0 to +A ° km/h Loaded | Loaded 1)

above +10 km/h)

Increase of permissible cant
deficiency

Full test required

1)

16
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Table A.2 (continued)
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Vehicle parameters

Distance between bogie centres -10 % to +20 % -100 % to +20 % Empty - - - 3)
-5 % to +20 %

+20 % to A® +20 % to +A® Empty - - Empty 3)

g;:\‘j@ 'ffebra' position of centre of | 50, 1,410 % | -40%t0+20% | -100%to+A® | Empty | Empty | Empty ; 4)

Unsprung mass -5 % to +5 % -10 % to +10 % -100 % to +A @ Empty Empty 2)

Primary suspended mass -5 % to + 5% -10 % to +10 % -100 % to +A ® Empty Empty - - 2)
a Empty 2)if <-10 %
Secondary suspended mass -10 % to +10 % -10 % to +10 % -100 % to +A Loaded 3)if>10 %
Moment of inertia of vehicle body o o o } o a Empty 2)if <-10 %
(around z-axis) 0%t +10% | -10%10+10% 100 % to +A Loaded 3)if >10 %

17
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Required test conditions for an extension of acceptance
1 2a 2b \ 2c | 2a 3b 3c 34 3e
Modification of the
g?)nmt;jeerflsc;?i:;y Full test required 1)
system
Bogie parameters
0 % to +20 %
. (H-Forces o a
Bogie wheel base required above +5 0 % to +A - - - Loaded 4)
0% to +5 % %)
-5 % to +0 % -100 % to 0 % Empty Empty - - 2)
H i - 0,
) Hominal wheel M0%t0+15% | -10%t0+15% | -100 % to +A° ety 1o
7 fé'rftfgfss S;Ff’:nrzzrr{ 220 %10 +20 % | -20 % to +20 % -100 % to +A® E)rgggé 4)
Stiffness of
secondary vertical -10 % to +10 % -40 % to +40 % -100 % to +A? Empty Empty - - 4)
suspension
Axle guiding stiffness -10% to 0 -100 % to +10 % Empty Empty 2)if <0 %
0 % to +10 %
0to+10 % 0 to +A? Loaded Loaded 4)

18
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Table A.2 (continued)
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Axle guiding .
Damping, 10%t0+10% | -10%t0+10% | -100 % to +A® Empty 2)if <-10
Loaded )
clearances etc.
Rotational torque o0 © o ) o o ) 2)if <-10
of bogie 20 % to +10 % 100 % to +10 % Empty Empty %
10%1t0+10% | _10 % to +20 %
(H-forces required -10 % to +A? - - Empty 4)
above +10 %)
Moment of inertia 2) if >+5
of whole bogie -100 % to +5 % -100 % to +10 % -100 % to +A? Empty Empty - %
(around z-axis)
Secondary lateral Emot
suspension -10 % to +10 % -10 % to +10 % -100 % to +A @ Py 1)
. Loaded
stiffness
Secondary lateral
suspension: Y o Y o ) o a Empty
Damping, 10 % to +10 % 10 % to +10 % 100 % to +A Loaded 1)

clearances, etc.
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Table A.2 (continued)

No limitation from this document, there may be restrictions from other regulations.

d
° o= Sdn g 4
2b,

SHI woly 8suadl| Inoyum paniwiad Bunjiomau 1o uononpoidal oN
AdoD pajjonuoaun - |Sg YIm asuadl| Japun SHi Ag papinoid

h, - height or centre of gravity relative to top of rail in mm
2b, - lateral distance between contact points of the wheels in mm (1 500 mm for standard gauge)
b =b,om *+ b, Where
b,.n is the nominal lateral distance of the centre of gravity from the vehicle centre line in mm
b, Iis the quasi-static displacement of the centre of gravity due to curving, including effects from suspension
displacement,
a possible cant deficiency compensating system and any other similar system in mm.

No specific requirement on equivalent conicity is specified for testing in medium, small and very small radius curves. On
tangent track and large radius curves the following applies:

1) modifications have a possible influence on running gear stability and low frequency body motions: Testing shall include
track sections with a contact geometry in a range as defined in EN 14363:2005, 5.4;

oJesay 10} 10N

2) modifications have a possible influence only on running gear stability: Testing should be restricted to track sections with
known high conicity typical of the intended operational route;

3) modifications have a possible influence only on low frequency body motions: Testing should be restricted to track sections with
known low conicity typical of the intended operational route;

4) maodifications have no influence on running gear stability and low frequency body motions: No specific requirements for
contact geometry in straight track apply.

20
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Annex B
(normative)

Statistical evaluation for the overturning criterion

For the overturning parameter xa bidimensional analysis of the maximum values versus cant deficiency shall
be performed with the following rules:

— in curved zones, only full curve sections shall be used,;

— only one analysis is made after all yj(h;) of same curve direction have been gathered whatever the radii
are;

— for curve sections (test zones 2, 2a, 3 and 4), only yj(h,) is used for negative cant deficiencies and only
yj(hy) is used for positive cant deficiencies.
For tangent track and very large curve radii (test zone 1), both yj(h;) and yj(h,) are used. That means, that
positive cant deficiencies will correspond to yj(h,) and negative cant deficiencies will correspond to yj(h4);

— the total mesh is divided into two parts: one for yj(h,), the other for yj(h,). Two trend lines are calculated,
one for each mesh:

Ys=ag+bgedand Y, =a, + by cd
— the standard deviation sg of the vertical distance from the points {yj(h,),;=1...N;} and s, of the vertical
distance from the points {yj(h,),/i =1...N,} to the corresponding trend line are calculated. Two new lines are
determined: one for measures corresponding to yjyj(hs) (+cd)
Yp= Y4 + 35y,
the other for measures corresponding to yj(h1) (-cd)
YN = YB - 3SB.

Figure B.1 shows an example.

21
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Figure B.1 — Plot and trend lines for evaluation of the overturning criterion
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Annex C
(informative)

Symbols

Relevant symbols for this standard are contained in EN 14363:2005, Annex F. The Table C.1 contains the
symbols of parameters not mentioned in EN 14363.

Table C.1 — Symbols

Symbol Significance

Reference system on vehicle

Assessment values - on-track tests

Oia - wheel load, wheelset |, side A of the vehicle
O - wheel load, wheelset j, side B of the vehicle
K - overturning parameter

Other quantities

r - virtual lateral position of centre of gravity

h, - height of centre of gravity relative to top of rails

b - nominal lateral distance of the centre of gravity from the vehicle centre line

by - quasi-static displacement of the centre of gravity due to curving, including effects from suspension displacement,

a possible cant deficiency compensating system and any other similar system

Quantities of statistical evaluation

Yas - Coordinate of regression line for vehicle side A, B

Yon - Coordinate of regression line for side A+3sA, for side B-3sB

SAB - standard deviations from regression lines for the measuring results separately for vehicle side
AandB
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Annex ZA
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 2008/57/EC

This European Standard has been prepared under a mandate given to CEN/CENELEC/ETSI by the European
Commission and the European Free Trade Association to provide a means of conforming to Essential
Requirements of the Directive 2008/57/EC?.

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the clauses of this
standard given in Table ZA.1 for HS Rolling Stock and Table ZA.2 for CR Locomotives and Passenger Rolling
Stock, confers, within the limits of the scope of this standard, a presumption of conformity with the
corresponding Essential Requirements of that Directive and associated EFTA regulations.

Table ZA.1 — Correspondence between thls European Standard, the HS RST TSI published in OJEU
dated March 26™ 2008 and Directive 2008/57/EC

Clausel sub-clauses | Chapter/§of the TSI Corresponding text, Comments

of this European articles/§/annexes of
© Standard the Directive
2008/57/EC
The whole standard is | 4. Characterisation of | Annex Ill, Essential This standard is not a self
applicable the subsystem requirements standing standard and shall be
4.2.3.4 Functional and 1 General used with

technical specifications
of the subsystem, Track

EN 14363:2005 pending the

requirements revision of EN 14363 which

interaction and 1.1 Safety should integrate the

gauging, Rolling stock | Clauses 1.1.1, 1.1.2 requirements of this

dynamic behaviour 1.5 Technical EN 15686.
compatibility

Some sub-clauses of
EN 14363 are referred in the
TSI and become therefore

2 Requirements
specific to each

subsystem mandatory as the sub-clause of
2.4 Rolling stock this EN 15686 which adapted
2.4.3 Technical EN 14363 to specific railway
compatibility §3 vehicles.

2) This Directive 2008/57/EC adopted on 17" June 2008 is a recast of the previous Directives 96/48/EC ‘Interoperability of
the trans-European high-speed rail system’ and 2001/16/EC ‘Interoperability of the trans-European conventional rail
system’ and revisions thereof by 2004/50/EC ‘Corrigendum to Directive 2004/50/EC of the European Parliament and of the
Council of 29 April 2004 amending Council Directive 96/48/EC on the interoperability of the trans-European high-speed rail
system and Directive 2001/16/EC of the European Parliament and of the Council on the interoperability of the trans-
European conventional rail system’.
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Table ZA.2 — Correspondence between this European Standard, the CR LOC and PASS RST TSI
(preliminary/final draft Rev 2.0 dated 14 November 2008) and Directive 2008/57/EC

Clause/ sub-clauses of
this European
Standard

Chapter/§of the TSI

Corresponding text,
articles/§/annexes of
the Directive
2008/57/EC

Comments

The whole standard is
applicable

4. Characteristics of the
subsystem

4.2.3.4.2 Functional
and technical
specifications of the
subsystem, Track
interaction and gauging
Running dynamic
behaviour

Annex lll, Essential
requirements

1 General requirements

1.1 Safety

Clauses 1.1.1,1.1.2

1.5 Technical
compatibility

2 Requirements specific
to each subsystem

2.4 Rolling stock
2.4.3 Technical
compatibility §3

This standard is not a self
standing standard and
shall be used with

EN 14363:2005 pending
the revision of EN 14363
which should integrate the
requirements of this

EN 15686.

Some sub-clauses of

EN 14363 and this

EN 15686 are referred in
the TSI and become
therefore mandatory

The CR TSI Locomotives
and Passenger RST is still
a draft subject to change
without notice

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within

the scope of this standard.
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