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1 RIGID CATENARY

The rigid catenary is an Overhead Contact System (OCS) that can replace, with many
advantages, the contact wire with sustentation wire, thethird rail or the suspended bimetallic
T-rail.

It is formed by an aluminium aloy profile, which accommodates the copper contact wire,
with a great cross section for the current that allows operative OCS voltages from 750 to
1.500 V, without any feeding supply. It hasbeen aso installed in lineswith afeeding supply
of 25 KV.

2. COMPONENTSOF RIGID CATENARY

21  Conductor profile

It ismanufactured by extrusion from a6063 a uminium alloy and heat-treated, in bars
of 10 or 12 metreslength and with 8 holesin each end to allow their joint with bolted
joint plates.

The profile hasagap at its bottom for placing the contact wire using aspecia device.
The height of the profile is 110 millimetres and its cross section is 2.220 sguare
millimetres (Fig. 1).
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Fig. 1

2.2  Joint plate

It ismanufactured with the same alloy that the conductor profilesand it isassembled
using 8 stainless steel AlSI-304 bolts and washers.

Thejoint plateis designed in such amanner that, when bolts are screwed, it couples
to the interna form of the profile, self centring the joint and alowing a perfect
alignment between the profiles.



mum Electro Niateriales, s.a. BUREAU VERITAS

La Juveria - Tremaiies - PO. Box 333 - 33280 GIJON (Spain) - Tel. + 34 - 985 321 850 - Fax + 34 - 985 312 820 - E-mail: export@klk.es

2.3

24

2.5

2.6

2.7

Certification

Contact wire

It is designed with the suitable cross section that allows a perfect fit with the
conductor profile. Itscross sectionis 107 square millimetres accepting al'so up to 152
square millimetres. The pressure between the aluminium conductor profile and the
contact wireis 15 KN/m, which allows a perfect electrical contact.

Support insulator

It is manufactured with synthetic material reinforced with glass fibre and stainless
steel (AISI-304) fittings. It is mounted at the top part of the profile, working as its
support. It isprovided with sliding material, which alow freelongitudinal movement
of the catenary, without any additional stressfor the insulator.

It is resistant to chemical products such as minera oils, alcohols, hydrocarbons,
benzenes used in railways and also to salt solutions from ice breaks-up.

It has very good mechanical aging properties outdoor even at temperatures ranging
from -50 || JC up to + 80 |||C.

Current feeder connection

It isperformed by an aluminium clamp with stainless steel (A1SI-304) fittingswhich
allows the connection between the feeder and the catenary, or the electrical
connection between two different profiles by means of aflexiblewire. When copper
wireisused, abimetalic termina must be used.

Protection cover

It is manufactured by extrusion of PVC, in 6 metres length and fitted to the
aluminium profilein order to protect it against dust and humidity. It is often used at
the entrance of tunnels or high humidity areas. It is also used in stations, where it
improves the safety and the aesthetical appearance of the installation.

Spring profile

It is manufactured with the same alloy that the conductor profiles. It is used to link
the standard OCSwith therigid catenary, taking up the different mechanical rigidity
between them, and to avoid that the contact wire breaks due to mechanical stress.

A common way to make the transition between both contact systemsthat offersgood
results, avoiding using aspring profile, isto useair sectionsassembly (Fig. 2). Todo
that, the standard wire contact must be fixed to a hanging wall, while the rigid
catenary continues with its own supports.
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Conventional catenary.

4m L Rigid catenary

Bended profile and wire

Fig. 2

3. ALUMINIUM/COPPER CORROSION

To prevent the possible galvanic corrosion between aluminium and copper, the following
procedureis carried out:

Each bar has ventilation holesin thelower part to avoid inside condensation, €liminating the
necessary electrolyte for the transport of ions.

The contact wire must be lubricated during its installation, using a special grease that both
protects against corrosion and facilitates the flow of the current between the contact and the
conductor profile.

4. STRESS PRODUCED BY THERMAL EXPANSION OF THE PROFILE

The longitudinal expansion coefficient of aluminium is 24.10°, it means that length
variations of catenary may be significant.

For adifference of U 40]|||C, dueto electrical currents and environmental temperature, the
variation of the profile length would be about 100 millimetres for every 100 metres.

The dlides of the support insulators allow the free movement of the profile without any
tensile stressin it.

Nowadays, all the expanding jointsthat can be found in the market are expensive and not so
much efficient. Experience has demonstrated that the interruption of the catenary every 450-
500 metres, assuring the continuity asshow in Fig. 3, isthemost efficient systemto avoid the
stress produced by the thermal expansion.
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Bending of the profile and the contact wire
to allow a smooth entry of the pantogrph

Fig. 3

It and]jJA dimensionsdependson the speed and the pantograph width. Theradius at
both ends depends on the pantograph model.

5. SUPPORTS

Therigid catenary works as a continuous beam, therefore the current deflection islower than
on asingle span for the same profile (Fig. 4).

The supports must be placed every 5 metres to reach amaximum deflection lower than 1jj| |
which allow speeds up to 120 Km/h and occasionally 160 Km/h.

Also, experience has demonstrated that supports can be placed every 12 metresfor speedsup
to 90 Km/h.

Therefore, the distance between supports depends on the maximum speed requested by every
raillway administration.

Evenly distributed load
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Fig. 4

The alignment of the supports must be made with accurate devices, for example, by using a
laser level. The difference between two consecutive supports must be lower than 1jj].
51  Fixed point

For sections between 400 and 500 metres with important ramps and zones of high speed, itis
necessary afixed point in the middle of this section (Fig. 5).

It does no exist a standardized design for this mounting. It must be customized to the
available gauges.
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Fig. 5

6. ADVANTAGESTO USE RIGID CATENARY

Y- Using rigid catenary, the tunnels gauge may be reduced (Fig. 6). The required gap
between the catenary and the roof isabout 400 mm., although it would be possibleto
install it with a 300 mm gap.
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Because there is no mechanical stress on the contact wire, a great wear is allowed
(30%) providing that the pantograph does not come into contact with the aluminium
profile.

The contact wireisusually mounted with atensile stress of 10 KN, which reducesits
mechanical strength. Thisfact, aswell asthe short circuits caused by the action of the
pantograph, increase the risk of the contact wire break, engagement of the
pantographs and its fall on the platforms, resulting in a great danger for the
passengers. With rigid catenary, all these risks disappear.

The equivalent copper cross section may be 1500 mm2, which is about 5 times the
usual in conventional overhead contact systems. It means that no additional feeders
are usually required.

Also the maintenance costs is one of the advantages of this system. Because agreat
wear out or the contact wire is alowed, its replacement is not so frequent. On the
other hand, the time required to carry out this operation is very much low and many
timesit is not necessary to replace the compl ete section, asin the usual contact wire,
and only the affected sector will be repaired. Thisisto say, replacement of therigid
catenary contact wire is 10 times faster than with conventional one because the
amount of bolts and screwsto removeis lower.

The periodic control of the joint plates bolts tightening and the cleaning of the
insulators are amost the only maintenance operations.

On the another way, the damages produced by short circuits or over loads can be
repaired very fast, replacing a short stretch of the contact wire (1 or 2 metres),
without any consequences in the current supply and allowing trains can be running
again in afew minutes, due to that this operation can be made in about 15 minutes.

SUPPORT BREAKING EFFECT
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Fig. 7

In the case of rupture of aninsulator (Fig. 7), the defection at this point would allow
trains run slowly.
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With the rigid catenary, the wear of the pantograph is lower than with the
conventional contact wire. In order to alow an even wear of the pantograph, the
conductor profiles may be bended during the mounting, with a radius greater than
100 metres only with alateral pressure on the fittings (Fig. 8).

CATENARY MOUNTED AS A “SINE WAVE’
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Fig. 8

Therigid catenary followsthe curves of switchesand crossings perfectly, without any
section insulator or fittings.

When the rail track is well maintained the trains may run up to 120 Km./h with a
lower wear of the pantograph.

ALUMINIUM PROFILE CHARACTERISTICS

7.1

Height 110 mm
Profile section area 2220 mm?
Horizontal moment of inertia |, 338.10°mm*
Vertical moment of inertial,y 113,7. 10*mm*
Weight of the conductor profile 6,1 Kg./m
Equivalent copper cross section 1400 mm?
Longitudinal expansion coefficient 24.10°
Modulus of elasticity 69000 N/mm?

Delivery conditions

The conductor profiles are manufactured as straight bars. Nevertheless, if it is
requested, the profiles may be manufactured with the required bend, because with
radius lower than 50 metres they must be made in the work shop using suitable
devices.
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8. EARTHING

Earthing of conductor profiles, as required for maintenance works, is made by fitting at the
top of the profile an auminium plate provided with an earthing connection bar that allowsto
fits the earthing conductor (Fig. 9).

To usethisdeviceis essentia in air-sections and stations.

Aluminium plate

Earthing connection

Fig. 9

9. CONTACT WIRE ASSEMBLY

The aluminium profile may be placed and properly aigned by using the standard devices
commonly used for mounting the conventional catenary because of thelow weight of profiles
(abar of 12 m. is 73 Kg in weight), the contact wire must be fitted on it. This operationis
made using a special device which is suspended of the profile and that allows to open the
bottom part of the profile to place the wire contact (Fig. 10).

The contact wire drum and the lubricating device are placed on arailcar (Fig. 10 & 11).

The wire mounting speed is about 2 Km/h.
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