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Preliminary remarks :

Obligatory provisions are preceded by an asterisk o

A double vertical line (|}) in the margin denotes amendments made on the date shown at the foot
of the page. : :

Enforcement of this leaflet is governed by the provisions listed under "Application” ét the end of
the document. ‘
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Note
This;“leaflet forms part of a series which also includes :
Leaflet 440 - Loudspeaker systems in RIC coaches.
Leafiet 555 - Electric lighting in passenger rolling stock.
Leaflet 556 - Data transmission in the train (train bus).
Leaflet 560 - Doors, entrance platforms, windows, steps, handles and handrails of coaches
and luggage vans. _
Leaflet 568 - Loudspeaker and telephone systems in RIC coaches.
Leaf]_et 648 - Connections for electric cables and air pipes on headstocks of motive power
units. :
Leafiet 751-3 - Regulations for intefnational ground-to-train radio syst_ems.
Leafiet 895 - Technical specification for the supply of insulated electric cables for railway

vehicles.
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*4 - General

1.1 - These provisions specify the characteristics to be met by remote control and data cables in RIC
passenger coaches.

These provisions also apply to installation in traction units.

1.2 - The remote control and data cable is comprised of the following elements:

¢ flexible cables, connected to 18-pin couplers, together with 18-pin coupler sockets at each end
wall,

® multi-pin connection points inside the coach in the end wall area,
® a rhdlti—core transit cable inside the coach between the connection points in the end wall area,

® a double-conductor. screened cablé, with redundant capacity, between the connection points in
the-end wall area and the connections of the data communication system,

® connection lines from the connection points in the end wall area to the control box and to the
public address system in accordance with UIC Leaflet 568.

1.3 - The cable has the following functions

1.3.1 - The function, aésignment and numbering of the individual conductors are set out in Plate 1.

1.3.2 - Two quads serve for signal transmission and remote control for the public address system
and voice communication between the traction unit and the coaches (Leaflet 568).

1.3.3 - One quad serves for remote control of the lighting and remote closing of the doors
(Leaflets 555 and 560).

1.3.4 - Three conductors provide for central door locking and feedback from closed doors
(Leaflet 560, under revision).




:

558
OR

1.3.5 - The double—conductor screened cables are used for the transmission of binary data (in

accordance with UIC Leaflet 556).
1.4 - Plate 8 shows the connection of cables, coupler fittings and connection points for the cable.

Their layout relative to the vehicle ends and sides is shown in Plate 6.

2- Cabl_es

*2.1 ‘- Layout and mechanical properties of the flexible cable
*21.1 - The flexible cable is comprised of:

® 16 conductors, arranged as four quads

¢ adouble-conductor Screened cable

® acommon screen

® acommon sheath.

2.1.2 - The cross-section of each of the 16 fine-strand conductors is 1 mmZ. The cross-section of the
cores of the double-conductor screened cable is 0.75 mm?>.

The quads are star quads, i.e. the centre-line through a pair of conductors is at all points
perpendicular to the axis through the other pair, in order to reduce any interaction between them.

2.1.3 - The layout and characteristic technical parameters of the cable shall conform to Plate 2.

2.1.4 - The insulation of the conductors and of the outer sheath for the cable between coaches shall
be weather-resistant, and capable of withstanding temperatures from -40°C up to +90°C, without any
significant effects on the mechanical properties of the cable.
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2.1.5 - The insulation materials of the cable shall be resistant to:

® fire: testing to IEC 332-1 (1)
® ozone: testing to IEC 811-2-1 Article 8 (1)

® hydrocarbons: testing in accordance with UIC leaflet 895, clause 43.2.2 (1).

The outer sheath should also be resistant to acid (standard solution-of hydrochloric acid) and basic
cleaning agent (standard solution of caustic soda).

2.1.6 - The flexible cable shall be designed to withstand a tensile force of at least 1500 N.

The assembly of the cores in the quads andvof the quads themselves, also of the two-conductor
screened cable, should be flexible, so that cores and quads may slide longitudinally.

2.2 - Layout and mechanical properties of the transit cable

*2.2.1 - The transit cable is comprised of at least 15 fine-strand conductors, arranged as a minimum
of three quads and three conductors in a common sheath with screen.

Given the design of the cable, the addition of a 16th conductor to form a fourth quad is permissible.
*2.2.2 - The cross-section of each of the conductors is 1 mm?.

The quads are star quads, i.e. the centre-line through a pair of conductors is at all points
perpendicular to the axis through the other pair, in order to reduce any interaction between them.

2.2.3 - An example of the layout of the cable is shown in Plate 3.

*2.2.4 - The characteristic technical parameters of the transit cable shall conform to Plate 3.

e

(1) EN standard in preparation by CENELEC TC 20 WG 12

T
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*2.2.5 - The insulation materials of the cable shall be resistant to:
® fire: testing to IEC 332-1 (1)

® ozone: festing to IEC 811-2-1 Article 8 (1)
*2.3 - Layout and mechanical properties of the double-conductor screened cable

*2.3.1 - The cable is comprised of two twisted conductors, with a screen and an outer sheath. The
twisting shall comprise at least 12 tumns per metre.

2.3.2 - The cross-section of each of the conductors shall be 0.75 mm>.
2.3.3 - The layout and characteristic technical parameters of the cable shall conform to Plate 4. -

2.3.4 - The insulation materials of the cable shall be resistant to:
* fire: testing to IEC 332-1 (1)
® ozone: testing to IEC 811-2-1 Article 8 (1)

*2.4 - Electrical properties and test conditions of the flexible cable (excluding the integrated
double-conductor screened cable) and the transit cable

2.4.1 - The common screen of the cable shall be insulated from the mass of the passenger coach.

2.4.2 - In operation, the insulation resistance of each conductor of the through cable installed in a
passenger coach (from the coupler plug or coupler socket at coach end 1 to the coupler plug or
coupler socket at coach end 2) shall not exceed 10 MQ relative to other conductors and to the outer
sheath. The measurement shall be made with 500 volts d.c. voltage.

2.4.3 - Dielectric testing between conductors, between conductor and screen, and between
screen/outer covering/mass, shall be effected at a voltage of at least 1500 V 50 Hz for a period of

“ 15 minutes.

(1) EN standard in preparation by CENELEC TC 20 WG 12 "

g siia

S
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The longitudinal symmetry of the ohmic resistances, the capacitances and the inductivities between
conductor pairs shall not vary by more than 4% over a line length of 25 m.

The impedance measured between the conductors and the braiding of the outer screen shall not
exceed 10 mQ/m (-40dB) at frequencies up to 500 kHz.

2.4.4 - The conductors for the public address system and the telephone equipment shall not be
subject to interference.

2.4.5 - When all electrical loads, e.g. lighting, heating, air-conditioning, door controls and inverters
and the associated control units are switched on, and when applicable data transmission is taking
place, the following noise voltage levels shall not be exceeded:

2.45.1-0n conductors 1 and 2:
® in asingle coach max 6mV
¢ for a 20-coach train (1) max 18mV
These figures correspond to a signal-to-noise ratio of roughly 50 dB and roughly 40 dB respectively.
2.4.5.2 - On conductors 3 and 4:
in a single coach max 12mV
® for a 20-coach train (1) max 18mV

These figures correspond to a signal-to-noise ratio of roughly 35 dB and roughly 25 dB respectively.

2.4.5.3 - The levels are to be established by high-resistance measurement using a noise voltage
meter (psophometer) in accordance with the CCITT "sound transmission" weighting curve (Plate 5).

This weighting curve permits the evaluation of the interference in terms of aural sensitivity.

These levels shall be observed when the electrical installations of the vehicle are produced.

(1) in accordance with UIC Leaflet 568, para 3.3

TR
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*2.5 - Electrical properties and test conditions for the double-conductor screened cable

2.5.1 - These conditions apply both to the double-conductor screened cable integrated in the flexible
cable as shown in Plate 2, and also to the separate double-conductor screened cable according to

Plate 4.

2.5.2 - The screen covering of the cable shall be so constructed that the transfer impedance values
specified in Plates 2 and 4 are ensured. The screen covering at the cable connections shall provide

80% coverage.

2.5.3 - The two conductors of the cable shall be designated X and Y, and the screen shall be S. The
X conductor shall be white and the Y conductor black. This identification shall be retained at all cable

connection points.

2.5.4 - Line impedance (characteristic impedance) shall be 120 Q (+/-10%), measured with a
sinusoidal signal of a frequency between 0.5 and 2.0 MHz.

2.5.5 - The distributed capacitance of the cable between the individual conductors X and Y shall not
exceed 65 pF/m @ 1 MHz. - : e

The symmetry between conductor capacitancé and the screen shall not exceed 120 pF/m @ 1 Mhz.

2.5.6 - Line losses between transmitter and receiver (fransmission loss) shall be less than 10 dB/km
measured with a sinusoidal signal of 1.0 MHz and less than 14 dB/km at 2.0 MHz.

2.5.7 - The screen of the double conductor cable shall not be connected, either at the coupler fittings
or at the contact points, to the vehicle mass or to the outer screen of the flexible cable and the transit

cable (Plate 8).

~*3 - Couplings

3.1 - Plate 6 shows the vehicle end layout of the coupler socket and the dummy socket together with
~ the flexible cable terminating in the coupler plug, and aiso the length of the flexible cable.
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The coupler socket, dummy socket and flexible cable shall be fixed to the outside of the coach end
in such a way that they do not interfere with operation of the end doors.

3.2 - The coupler socket and the coupler plug shall conform to the dimensions and notes of Plates
7.1to0 7.3. The diagrams in the plates are intended as examples.

3.3 - The cover of the 18-pin coupler socket shall be permanently marked on the outside with a
horizontal red strip, at least 15 mm wide, of RAL 3000 to RAL 3024. The plug shall be similarly
identified by a ring in its centre. It is acceptable for the ring marking to be broken.

3.4 - The dimensions of contact pins and sockets to be observed are set out in Plates 7.1 and 7.2.

o 3.4.1 - The volume resistance of the plugged-in coupler shall be less than 4 mQ from the crimp pdint
in the coupler plug to the cfimp point.in the coupler socket.

3.4.2 - After 10 000 instances of coupling and uncoupling with the same plug, the contact jacks of
the coupler socket shall still make satisfactory contact with the contact pins. The volume resistance
may then exceed that specified under 3.4.1 by no more than a factor of two.

3.5 - The normal withdrawal force for the coupler plug shall be between 100 N and 250 N.

3.6 - The complete connector assembly shall be so designed that, with the coupler plug inserted (the
fingers of the coupler socket cover hold the coupler plug in place as shown in Plate 7.3), it is able to
withstand a minimum tensile force of 500 N without damage. At the same time the plug shall remain
unaffected in the socket. No force may act on the connection points between conductors and

contacts (crimp connections).

3.7 - The connector assembly shall be capable of uncoupling in an emergency, as soon as forces in
excess of 500 N are exerted on the flexible cable in one direction, diverging less than 15° from the
longitudinal axis of the coach and less than 5° from the horizontal plane.

3.8 - The coupler assembly when coupled, and the coupler socket with the cover closed, shall have
IP54 protection in conformity with EN 60 259.
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3.9 - The common screen of the cables in accordance with 2.1 and 2.2 above shall be connected
within and between the coaches via pin 13 of the coupler plug and contact 13 of the coupler socket.
If the coupler plug and socket have metal housings, it shall be insulated from the latter.

3.10 - Mode of coupling

3.10.1 - When uncoupled, the coupler plug of the flexible cable shall be inserted in a dummy socket,
so as to prevent the connector pins from becoming damaged or dirty, and to avoid damage to the
flexible cable itself.

Insertion of the coupler plug in the coupler socket on the same end of the same coach (use as
dummy socket) shall not be permitted.

3.10.2 - Assuming that data transmission through the train is effected in. accordance with ‘UIC
Leaflet 556, both cables shall be coupled between the traction unit and the next passenger coach,
and also between all other passenger coaches. '

3.10.3 - It is possible to insert the 13-pin coupler plug (no red marking) of older coaches into the
18-pin coupler socket conforming to UIC Leaflet 558 (with red marking), thereby ensuring the
following functions in the train: '

 ® the public address system and telephone installation in accordance with UIC Leaflet 568

* remote control of the lighting in accordance with UIC Leaflet 555, and

* remote control of door closing in accordance with UIC Leaflet 560.
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Application
With effect from 1 January 1996.

All UIC members.

Record References

Headings under which this matter has been dealt with:

- Item 3.1 - Revision of Leaflets in the 55 series of the UIC Code.

(C5 Rollmg Stock Committee : Berlin, May 1995).

- item 3.1 - Question 5RFIC - Revision o_f Leafiet 558;

Alteration of the Leaflet.
(C5 Rolling Stock Committee : Paris, March 1996).

- Item 2.4 - Leaflet 558 - Approval of amendments.
(Working Party 5R for Electronic equipment in passenger and freight rolling stock : Minden, June 1996).
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