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Disclaimer:

The present document is a non-legally binding opinion of the European Union Agency for Railways. It does
not represent the view of other EU institutions and bodies, and is without prejudice to the decision-making
processes foreseen by the applicable EU legislation. Furthermore, a binding interpretation of EU law is the
sole competence of the Court of Justice of the European Union.
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1. General Context

1.1. In the note referenced as MOVE B2/AA/ct Ares (2016) and dated on 29 June 2016 addressed to the
Executive Director of European Union Agency for Railways (“the Agency”), the European
Commission asked the Agency to provide an opinion regarding a possible deficiency of the technical
document "Interfaces between CCS track-side and other subsystems". This technical document is
referenced “ERA/ERTMS/033281” (version 2.0) in the list of mandatory specifications in the Annex
A (index 77) of the Control-command and Signalling TSI* (“2012 CCS TSI’”) and in Appendix J-2 of
the LOC&PAS TSI~

1.2. The possible deficiency was described in a letter from UNIFE, dated on 18 May 2016, addressed to
the Head of ERTMS Unit of the Agency (see Annex 1 to this Opinion). The Agency forwarded the
letter to the Commission, that issued the note mentioned above.

1.3. In their letter, UNIFE explained that, according to findings of Electromagnetic Compatibility experts,
some evaluation parameters for the compatibility between axle counters and magnetic field
emitted by vehicles are not fully correct. This discrepancy makes the evaluation method not
effective.

1.4. The Agency was asked to provide an Opinion that constitutes an acceptable means of compliance
concerning deficiencies in the TSls, in accordance with Article 6(3) of Directive (EU) 2016/797° (the
“Interoperability Directive”). The Agency prepared and sent the European Commission its Opinion
ERA/OPI/2016-2 on this issue.

1.5. The Opinion ERA/OPI/2016-2 was notified by the European Commission to the RISC members and
some of its elements were put into question by one Member State, both during and after the RISC
77 meeting of 8/9 November 2016.

1.6. UNIFE proposed, in a subsequent letter, dated on 08 December 2016, addressed to the Head of
ERTMS Unit of the Agency, a correction to their initial request of 18 May 2016 (see Annex 3 to this
Opinion).

1.7. Following the discussions in the RISC and the UNIFE letter of 8 December 2016, the Agency re-
examined the issue with the assistance with the Electromagnetic Compatibility Working Party,
during its meeting of 15 December 2016, and decided to issue an amendment to Opinion
ERA/OPI/2016-2.

2. Legal Background
2.1. Agency Regulation (EU) 2016/796 Article 19(1)(d) states that:

“The agency shall [...] issue opinions which constitute acceptable means of compliance concerning
deficiencies in TSIs, in accordance with Article 6(4) of Directive (EU) 2016/797, and provide those
opinions to the Commission”

2.2 2012 CCS TSI and LOC&PAS TSI specify conditions that must be respected by axle counters and by
vehicles, to ensure their compatibility, and corresponding evaluation parameters.

1 Annex Il to Commission Decision 2012/88/EU of 25 January 2012 on the technical specification for interoperability relating to the control-command
and signalling subsystems (0J L 51, 23.2.2012, p. 1).

2 Annex to Commission Regulation (EU} No 1302/2014 of 18 November 2014 concerning a technical specification for interaperability relating to the
‘rolling stock — locomotives and passenger rolling stock’ subsystem of the rail system in the European Union (0J L 356, 12.12.2014, p. 228 ).

3 Directive (EU) 2016/797 of the European Parliament and of the Council of 11 May 2016 on the interoperability of the rail system (Recast), OJ L 138,
26.5.2016, p. 44.
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2.3.

2.4.

2.5.

2.6.

ERA/OPI/2016-2 amended

The evaluation parameters, which are the object of the correction requested by UNIFE, have been
stated in the technical document ERA/ERTMS/033281 version 2.0. The CCS TSI set out as Annex to
Commission Decision 2012/88/EU makes a mandatory reference to this document for the immunity
characteristics of axle counters.

The version 3.0 of ERA/ERTMS/033281 confirms the same values. The CCS TSI set out as Annex to
the Commission Regulation (EU) 2016/919% (“2016 CCS TSI”) makes a mandatory reference to this
document for the immunity characteristics of axle counters.

The LOC&PAS TSI set out as Annex to Commission Regulation (EU) 1302/2014 in point 4.2.3.3.1.2
makes reference to the technical document ERA/ERTMS/033281 in relation to the limits for
magnetic fields emitted by a vehicle.

The findings of the Electromagnetic Compatibility (EMC) experts show that the values of the
evaluation parameters for the frequency band indicated as “Band 1” in table 2 (point 3.2.1.2) of
ERA/ERTMS/033281 may lead to intolerability of short-term magnetic fields, making the evaluation
not effective and constituting therefore a deficiency of the CCS TSI (both the 2012 CCS TSI and the
2016 CCS TSI) and the LOC&PAS TSI.

4 Commission Regulation (EU) 2016/919 of 27 May 2016 on the technical specification for interoperability relating to the ‘control-command and
signalling’ subsystems of the rail system in the European Union (OJ L 158, 15.6.2016, p.1).
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3. Analysis

3.1. The requested correction refers to the methodology to check compatibility between certain types
of axle counters and vehicles, regarding magnetic fields emitted by the vehicles.

3.2. The correction concerns some existing products, i.e. the axle counters operating in the Band 1
specified in table 2 of ERA/ERTMS/033281.

3.3. The problem has been firstly discussed in the meetings on February 4™ and May 19" of the Working
Group on “Train Detection Compatibility”, chaired by the Agency with the participation of experts
of representative organisations of suppliers of axle counters and vehicles, Infrastructure Managers,
Railway Undertaking and Notified Bodies.

3.4. The experts of the Working Group confirmed that:

3.4.1. The correction is necessary, because measurements with the current values of the evaluation
parameters imply an integration time too short, leading to overestimation of short transients;

3.4.2. No negative impact is expected neither for vehicle suppliers nor for Infrastructure Managers.

3.5 The modified correction (see Annex 3), as proposed by UNIFE on December 8%, was analysed during
the meeting on December 15 of the Working Group. The experts of the Working Group confirmed
that:

3.5.1 The modification is needed to remove an error in the originally proposed correction (dated on 18
May 2016).

3.5.2 The resulting modified correction is still necessary (for the reasons stated in 3.4.1)

3.53 Thé: resulting modifled correction does not negatively impact neither product suppliers, vehicle
suppliers nor Infrastructure Managers.

3.6. Axle counters of this type are already in regular operation and are compatible with vehicles;
however, new axle counters and vehicles of the same type could not pass the certification process,
if the current evaluation parameters are applied for the evaluation of the emitted magnetic fields.
The proposed correction does not affect existing products; it only avoids unjustified problems in
the certification of new axle counters and vehicles.

3.7. Only axle counters operating in the Band 1 (frequency range from 41.2 to 44.8 kHz) are concerned;
other frequency ranges are not affected by this problem and the corresponding correction.

3.8. During the check of ERA/ERTMS/033281 a minor typographical error was also detected:

3.8.1. In the notes below table 2, “Figure 7” is erroneously indicated, while it should be “Figure 8”.
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4.2,

4.3.

44.

ERA/OPI/2016-2 amended

The opinion

Taking into account the statements in the UNIFE letters and the results of the discussions in the
Working Group on Train Detection Compatibility, the Agency proposes to modify the table 2 (point
3.2.1.2) and related notes of ERA/ERTMS/033281 according to Annex 2 to this Opinion. The graph
for Band 1 in Figure 6 should be considered changed according to the values in the amended table
2.

These corrections should be applicable to version 3.0 of ERA/ERTMS/033281 and also to version
2.0 of the same document, for the cases where previous versions of TSIs may be applied.

This Opinion replaces the Opinion ERA/OPI/2016-2 and therefore the Opinion ERA/OPI/2016-2
cannot be used as acceptable means of compliance.

This Opinion should constitute acceptable means of compliance, pending the revision of the
relevant TSIs.

Valenciennes, 13.01-20 17_

PPEL ER
Executive Director
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ANNEX 1
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ANNEX 2

Correction of table 2 (point 3.2.1.2) of ERA/ERTMS/033281.

Nrpsanes

ERA/QOPI/2016-2 amended

Table 2
Band Frequency Emission Emission Emission Evaluation Filter order Evaluation parameters
range limit limit limit method (butterworth)
defined by X Axis Y Axis Z Axis and
the centre 3 dB-
frequency [dBuA/m] | [dBpA/m] | [dBpA/m] bandwidth
(RMS**) (RMIS**) (RMS**)
[kHz]
Linear Linear Linear Record time 1 ms,
Out of 10 to 27 AT decay decay FET Hanning window, 50%
band 135 to 130 from 135 from 135 overlap,
to 130 to 130 max hold
27 to 41.2 4th order .
Band 1 and 93 93 98 BP Zoi?“t:"f;t'?:n(fi‘:ef’:::f)
448 to 52 300 Hz . :
4th order .
wir | 0 | w e | w | 2% e 38 i
' 306320 Hz s
n_gedar
Bane b 41-8 to . 20%-everap{3dB-points);
- 85 - BR . o
442 — e e B - e
Record time 1ms,
Out of 52 to 234 130 130 130 FET Hanning window, 50%
band overlap,
max hold
Band 2 4t order; 20% overlap (3dB-points),
234 to 287 2 99 Ll . 7500 Hz integration time: 1.5 ms
Band 2 4t order; 20% overlap (3dB-points),
L) 203 99 a o 7500 Hz integration time 1.5 ms
Band 2 4th order; 20% overlap (3dB-points),
287 to 363 - - 87 . 4000 Hz integration time: 1.5 ms
Out of record time 1ms, Hanning
band 363 to 740 125 125 125 FFT window, 50% overlap,
max hold
Band 3 740 to 4t order; 20% overlap (3dB-points),
1026 106 (3 101 B 10 kHz integration time: 1.5 ms
Band 3 1026 to 4th order; 20% overlap (3dB-points),
1250 = ge 13 . 10 kHz integration time 1.5 ms

* 90 dBuA/m for emissions under the train, defined by the distance between the middle of the first and the
last axle of the train + 0.5m on both sides, independently of the radius of the wheels. See Figure 7 8 below.
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83 dBuA/m for emissions measured before the first axle and after the last axle of the train has passed over
the measurement sensor, see Figure 7 8 below.

** For in-band frequencies, the overlap for RMS calculations shall be at least 75%

FFT= Fast Fourier Transformation; BP= Band pass Filtering.

* % & PFEfikEFng’”ith a baﬂdpass filter-of 4% order apnd-a-3-dB bandwidth-of-1000 Hz is pBSEib|E
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ANNEX 3

e

ERA/OPI/2016-2 amended

Proposal of UNIFE for a correction of the modification of table 2 (point 3.2.1.2) of ERA/ERTMS/033281 (see

Annex 2)
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Correction of table 2 (point 3.2.1.2) of ERA/ERTMS/033281.
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Table 2
Band Frequency Emission Emission Emission Evaluation Filter order Evaluation parameters
range limit limit limit method (butterworth)
defined by X Axis Y Axis Z Axis and
the centre 3 dB-
frequency [dBpA/m] | [dBpA/m] | [dBpA/m] bandwidth
{(RMS**) (RMS**) (RMIS**)
[kHz]
Linear Linear Linear Record time 1 ms,
Out of 10 to 27 A decay decay FET Hanning window, 50%
band 135 to 130 from 135 from 135 overlap,
to 130 to 130 max hold
27 to 41.2 4th order .
Band 1 and 93 93 98 BP zﬂi“t:"f;t'?:n‘:‘:e?‘;'r:?)
44.8 to 52 300 Hz 8 :
4t order .
ar | 420 | e | w | vy e ot
: 360320 Hz .
nd,
442 - o - Bp . . R
40zttt
Record time 1ms,
Out of 52 to 234 130 130 130 FET Hanning window, 50%
band overlap,
max hold
Band 2 4t grder; 20% overlap (3dB-points),
CERID L/ o e Ll BR 7500 Hz integration time: 1.5 ms
Band 2 4t order; 20% overlap (3dB-points),
287 to 363 0 9 9 BP 7500 Hz integration time 1.5 ms
Band 2 4th order; 20% overlap (3dB-points),
Y ) - - 87 o 4000 Hz integration time: 1.5 ms
Out of record time 1ms, Hanning
band | 363 to 740 125 125 125 FFT window, 50% overlap,
max hold
Band 3 740 to 4% order; 20% overlap (3dB-points),
1026 =8 2 104 BP 10 kHz integration time: 1.5 ms
Band 3 1026 to 4t order; 20% overlap (3dB-points),
1250 = 113 113 8P 10 kHz integration time 1.5 ms

* 90 dBuA/m for emissions under the train, defined by the distance between the middle of the first and the
last axle of the train + 0.5m on both sides, independently of the radius of the wheels. See Figure 7 8 below.
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83 dBuA/m for emissions measured before the first axle and after the last axle of the train has passed over
the measurement sensor, see Figure Z 8 below.

** For in-band frequencies, the overlap for RMS calculations shall be at least 75%

FFT= Fast Fourier Transformation; BP= Band pass Filtering.

o 3 pFEﬁIEEF'Fg with-a éEHﬁEBSS filterof4® orderand-a-3-dB-bandwidih-0f-1000-Hzis ﬁESSibIE
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ANNEX 3

Proposal of UNIFE for a correction of the modification of table 2 (point 3.2.1.2) of ERA/ERTMS/033281 (see
Annex 2)
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