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This leatiet forms part of & series which @156 includes the
following Teaflets:

505-1 0=

505-2 Glx

205-3 ORi:

EGES-4 ORI:

505-5 0=

506 OR;

€00 OR:

606-2 OR:

608 R;

Kirematic gauge for powered uhits used on inter-
national services

Kinematie gauge for ccaches and vans used on fnter-
natfonal services

Kinematic gauge for wagons used on fnternaticnal
sefvices

Effects of the application of the kinematic gauges
gefined in the 505 serfes of flesflets on the
posttioning of structures in relatior to the tracks
and of the tracks in relatien te each other

Basic :conditions common to leafiets Nos. 505-1 to
505-4, Notes on the preperation and provisions of
these leaflets.

fules for the application cf the enlargded gauges CA,
GB and GC

Electric traction with aerial coatact lime

installation of overhead contact lines for electric
traction systems a2t 25 kV, 50 or 60 Hz

Conditions to be complied with for the pantographs
of tractive units used on internationsl services
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Space for the contact Tine

1 Catenary
2 Other parts of the contact line

0ff-set :of the middle of the bow e  and refsrence
outlines for the pantograph

Distance between wheels and track yauge
Space for longitudimal structure of catenary

Bow width, working zone, allowable resfdual bow
width

Encroachment of bow beyond contact plane

Electrical distances for the various voltages
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0 - GENERAL

Purpose af the leaflet

This leaflet gives rules for electrical units in inter-
national service. % contains methods of caleculation for
relative movement between the pantograph: and the catenary.
Provisions and recommendations for the catenary can be
derived from these, provided the tractive units comply
with Leaflet 505-1, and that the movement of ths units
connected with the track bed is caleulated 1n accordance
with: Leaflet 505-4,

Scope

This Tleaflet describes the relative horizonrtaT  and
vertical movement of the contact wire and the pantegraph,
alse the necessary clearance for the passage of the
catenary.

WC Leafist 505-1 gfves the provisions which tractive
units and their pantographs mitst meet,

UIC Leaflet 505-4 gives the width of the structire gauge
in the pantograph zone.

The methods of calculation and the values indicated in
this Teaflet should be used when thére are no national
provisions te the contrary.
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0,3 Symbols
A sunm ¢f the diametars of the contact wire and the catenary
o angle between sTaping part of bew and horizental (see
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Appendix &
distapce hetween pivots
length of registraticn. arm

electricel distance X
clearance between plane electrodes for normal atmospheric
pressure {including variations in the humidity cf air)
allowarce for atmospheric presstre variations

alTowance for pollution

allowance for unequal distribution of the field

allowanee for over~-voltages appearing in the overhead line
network

other allicwances

half-width of bow (see Appendix &)

span

externsl distance between flanges at limit of wear (see
Appendix 2) {generally 1.£1C m)
di stance betweer pocints:  supporting wheels {see
Appendix 2) {generally 1.500 m)

coeffictent of drag of the wires, cibles and droppers

cant excess

portion of the cant excess freluded in the reference
outline in the field of the body of the vehicle ({G.050 m)
portion «of the cant excess included in the refarence
outline in the pantegraph zone {0.0€6 m)
off-centre of the pantograph due to the characteristics of
the vehicle as per Leaflet 505-4 {revised version]

e at the height of the upper verification point (0.15C m)
eP at the height ‘of the lower verification point {0.110 m)
aRgle of oscillation of the vehicle (vaTues ag psr Leaflet
505-4, page 33)

horizontal comporent of the working force of the panto-
graph

deflection of the track

upwards dynamfc osc¢ijlations of the contact wire

6 0.6 -1 - § -
0 R
fdu downwards dymnamic oscillations of the contact wire
fe effects of ice on the height of the contact plane
f‘F upwards deviation of the contact plane due to wear of
the contact wire
f allowance to cater for raising of the track during
g maintenance
fy s?m of the aoffset and displacements of the contact
wire
mo upwards deviation of the tolerance for fitting of the
contact wire
fmu downwards desviation of the telerance for fitting of
the contact wire ‘
£ quasi-static Tifting of the contact wire at maximum
a spesd (additiomal to f )
f static uplift of the cBntact wire by the pantograph
f:ﬂ uplift of the contact wirs at the lowest temperature,
measured in raTation to fts position for the average
temperature
ftu sag of the contact wire at the highest temperature,
measured in relation to 1ts position for the average
temperature
s entroachnent of the bow beyond the contact plene
" becguse of wear of the carbon (see Appendix 5)
we encroachment of the bow beyord the contact plane
; because of an inclined position {see¢ Appendix 5}
fv sag of thé contact wire. Initial sag including. sag
between droppers
g acceleration due to gravity {9.81 m/s?)
r specific weight of -the air (11.5 N/m?}
h ‘height considered
hc haight ‘of the roll centre of specific vehicle
hce height of the roll centre of reference vehiclel((,50 m)
hfmax ‘maximum height of the contact wire
hfmin minimum height &f the contact wire
hf rominal height of the contact wire
hfg max maximum nominat height of the contact wire at the
suppert
hfn min minimum rominal height of the contact wire at the
support
hy height of +the limiting structure :gauge .as per
Leaflet 505-4
h'L ketght of the limiting structure gauge in thé zone of
the %antograph as per Leaflet 505-4% (function of
h
hLFd hgwaﬁt corresponding to the highest position of the
pantograph
bty height of the upper verification point (6.5 1}
hp height of corresponding point of the reference oublimne
h;a max maximum working height of pantograph
h% height of the lower articulation of the panteyraph
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movement due to non-symmetrical characteristics of

h! height of the lower verification point {5.0.m)

cant deficiency

part of the cant deficiency incTuded in the reference
outline in the field of the body of the vehicle
{0.050 m)

part of the cant deficiency included in the reference
outline: in the field of the pantograph {0.066 m)

actual plan working force

track gauge {(see Appendix 7)

maximum £rack gauge (generally 1.470 m)
neminal track gauge (generally 1,435 m)
Tongitudinal expansion {half-movement) of the contact
wire

distance of cross-seetion from nearest pivot or outer
axle

distance from the fixed point

wheelbase of bogie

play between axle and bogfe

dynamie wind pressure on the wire

quasi-static inward-outward inclination

curve radius

coefficient of sltope/tilt for the vehicle considered
conventional value for coefficfent of sleope/tilt for

vehicles not incTuded in the reference outline
movement due to unsvenly distributed loads

coefficient of flexibility of the pantegraph

cant tolerance {generally 0.015 m)
tolerance of the pantograph

adjustment tolerance of the vehicle suspension
difEerence in temperature tonsidersd. in °C (generally
100°C)

sidée movement of the contact wire as a result of
Tengitudinal movement of the: bracket or of
registration arm

side movement of the contact wire due to wind in
relation to position at rest

side movement of the contact wire in aligmnment due to
wind in reTation to the track centre

&1 de movement of the centact wire due to movement of
the mast

maximum of f~set of the contact wire in the span
absolute value of nominal off-set of the contact wire
at support

absotute valus of nominal off-set of the contact wire
at support for 2 consecutive supports

moverent of the contact wire under the influence of
the horizomtal component ‘of the working force of the
pantograph

off-set of the contact wire because of construction
tolerances

maximgm wind speed %o be taken Tnto. consideration

passenger coaches - (0.5400) w play bhetween bogie and vehicle body
co:ge?t1on?1 value for coefficient of slope/tilt of w play between bogie and vehicle body on outse ctirve
$5.75% venic es vtth pantographs {0.225) w play between bogfe and vehicle body op innef curve
173, averhang imwards/outwards w; half-width of the contact strip (see Appendix &)
W residual bow width
1 mevement due- to randem phenomens " allowable residual bow width (see Apperdix &)
T] ?;222:§¥$§ EOSSgB;§ of the track between two overhauls wE?F rasidual bow width in the span with moving vehicle
. o id idth 1 the span, with statienar
TZQ/T?d movement due to cant deéfects, ogeometrical portion/ "iFs ::ﬁ$c$:1 bow  wi m pan. Y
QUazg-s§g§1c p?rtjon (dynamic portiom as per leaflets G5t residual bow width at the support
T../T ;n e 4 series; . , . ” half-width of the working zone of the bow (see
34/ Ty, mMovement due Yo oselllation {inwards/outwards) Appendix &)
Zf sum of the mechanical tensions of the contact wirg and
the catenary
Z mechanical tepsion of the comtact wire
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0.4 Definitions:

Maximum off-set of the contact wire in the span I
Limiting vaTue for the sum of the ¢ff-set level with e
support, the deflection of the track and blow-off which
are basfc data. for the design of the catenary system.

contact wire centre line of
At rest f &

rack
_—__‘___.-—'—"_"__-—
Y - Uy

N N v A

- 1HN‘“““H=~__L_L

i\”ma; position of contact wire

with the wind blowing from
the outside of the curve

Residual bow width w.:
Horizontal distance 'between the contact wive and the end
of the bow.

Allowable residual width w.:

Residual width allowing f8r reliable operation and which
must be complied with aven for extreme positions of the
contact wire and the bow.

5ag of the contact wire fv:
Initial sag including sag between droppers.

1 - HORIZONTAL MOVEMEMT OF CONTACT WIRE
RELATIVE TO FANTOGRAPH

Principles

1.1.1 Relative movement

Under- +the .environmertal conditions defined, the
herizonta]l movement of fthe contact wire and of
the pantograph must never be such that the
sontact wire can slide off the bow. The end aof the
tow must always exceed *he ‘extreme oposition of
the contact wire by 2 certain value. This value

606 -1 - 17 -
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will be described in the remsinder of the text by the
term "residieal bow width (wu)".

Even for  positive walues of the residual width,
troublefree Tfunctioning fs not guaramteed if the
registration points (parts fixed to the contact wire)
come into contact with the dnclined horns of the bow.
To ensure troublefree functioning, the . contact wire
must not leave the working width 2w of the bow, and
must normaTly remafn within the width Zw_ of the
eontact strips (see Appendix &), s

The outline described in Leaflet 505-1 '° shown in
fppendix 1 of thiz Teaflet; indicates the movement of
the bow which should be adopted when designing the
catenary systemr.

*1,1.2 Vehicles

Compliance with Leafiet 5051 R ensures with accept-
able probabiTity thet the movement of the bow remains
within the zore of the "off-set of the central point of
the bow e ™ shown in Appendix 1. The catenary system
shall be é%signed on the baszis of this zone of movement
af the how. In this way, tke catenary system can be
designed independently of the vehicle.

*1.7.3 Catenary and allowable residual bow width

The span, nominal off-set «f the contact wire, the
meckanical tension of the contact wire, the horizontal
movement of the registration arm following longftudinal
movement: of the catenary, and the rigidity on
deflection of the masks must be ¢hosen in relation to
the deflection of the treck, so that the residual bow
width W is not less than & wiven value Wias

The allowable residusl width w.  shall be fixed by the
acrinistration to whick the raffway belongs.,

13

fecording to the comclusichs of the neeting of Working
Partivs SisA and 7/H on 29 Jdenuary 1585 in Paris, the
pentograpk must alse ke verified at = Feight o7 5.2 in
Leatlet 505-1 will be corpieted secordingly.
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1.1.4 Residual bow width dismantling of components are generally compensated
for by adjustment of the off<set, so that there it is
only necessary to take inte acecount chance movement
producaed by wind and by variations in the tensile
stress in the conductors fixed te the support.

The residual bow width w;. is determined from the half-

width of the bow bw from which must be subtracted:

- the off-set of the pantegraph e. due to the véhicle - Instaltation tolerances
as per Leaflet 505-1 1) P

-~ ‘the movements of the vehicle connected with the track
bed as per Leaflet 505-4, also

- the off-set and movement of the contact wire fL as
per this teaflet,

Note: These tolerances ‘include not only the in-
accuracies of installation, hut a2lso the deviations
resulting from the fact that it is not possible
continuously to adjust certain companents (e.g.
registration arms which can only be adjusted .
periodically}.

*1.1.5 Horizontal movement of the contact wire - Longftudinal movement of the registration drop

bracket and of the regfstration arm

The following factors must be considersd when
calcolating the horizontal movement of the contact
wire:

Note: The registration drop bracket and the
registration arm fellow the longitudinal movements

Al; of the conductors, which brings about & lateral
movement of the contact wire. The extent of this
movement depends .on the distance of thé support in
question from the fixed peint, also on temperature
variatijons. Thé range of temperatures At 1z defined
by the adjustment of the tensfoning equipment or by
the lowest Tocal temperature: and the highest
electrical heating temperature of the contact wire
which it {is decided to permit whan the Tocal
temperature is at its highest.

= the off-set at the support, the span in relation to
the curve radius and the blow-off: Kote: Several
railways choose these three ~viariables so that the
off-set in the span does not éxceed a Timiting value
Ynax*

= the horizontal deflection movement: of the masts as a
result

- of movement of the foundation

- of the Toad exerted by fixed supports, cables and
wires

- statically

- when this l6ad is modified due to

= The Tateral compohent of the working force of the
" pantograph

Note: As soon as the contact wire 1§ positioned on

the ineclined part of the bow, a component F of the
pantograph working force K is exerted laterally on

the centact wire. This moves the contact wire
transversely, reducing the residual width still .
further,

~ temperature varfations,
- the fitting or dismantling of ceomponents {e.q.
supply conductors)

- of wind blowing in the direction relative to the
track.
Note: The movements of the foundation and *1,2 Basic data
the wvariations in load due to the fitting or e

1.2.1 Basis for measurements

£ The off-set of the contact wire 15 measurad. in relatior

‘to the perpendictTar to the running surface, passing
through.a point equidistant Trom the twoe ratis,

1} According to the conchusions ° the meeting of Working
Partias 57/8 and 7/H bn 29 Jaruary I9ES. in Paris, the
pantegraph must Elso be wverified at a height of 5,0 m,
LeafT et 505-1 will be completed accordingly.
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Cases to be considered

When desigring the <cemponents of the catenary system
which bhave an Tnfluence on the transverse position of
the contact wire, it is necessary te consider the
fellowinyg three cases:

- at the sepport in the case of & stationary vehicle on
a cant

= in the span with maximum force wind from: the outside
of the curve and at maximum speed of the vehicle

- in the span with maximum force wind from the inside
of the curve and when the vehicle is stationary,

In these three cases, Lhe residual bow width w; must.

remain sufficient, namely not less than Wia®
Notey It should be noted that the maximum off-set u

of the contact wire does neot occur at mid-span if thEPR
are differing off-zets at the two adjacent points of
support.

1.3 Method of calculation

T.2.1

Span

The re]atiohship between curve radius, off-set and
blow-off is as follows:

& q&%ﬂ R Zf . (uN + umax) / (qw.e.A.R + Zf] where

c = span (m)

R = ourve radids {m)

Zf = sum of the mechanical tensions of the wire and
of the catenary (M)

Uy = the neminal offset of the contact wire (m) at
the suppert point

Upax = ?aﬁimum offsat of the Zontact wire in the span
i

4y, =);ni/§? dyvnamic¢ pressure of wind .on the wire

m

F = 1155 N/m§ = specific weight of the air

q = 9,81 m/s* = acceleration due to gravity

W = maximum wind speed (m/s)

1.25 = ceetficient of drag of the wires,; ¢ables
and droppers

A = sum of the dismeters of the cofitact wire and of
the catenary {imn}

6§06 -1 - Te =

1.3,2

The displacement under the action of wind Uy c2n be
calculated as follows:

9, e.A.cz
8 Zf

Taking dinto account the different off-set at the
supports on either side, on straight track the sum of
blow-off due to wind and off-set s caleulated as
follows:

2
(b *usd ¢ “Ua)
. Ay (7 S
6 uy 2

Uy +

The. span  thus calculated s the maximum value.
Other ressons (e.g. a reduced encumbérance abt overhead
structures) will requive a smaller value,

Longitudinal movement of the registration drop bracket
and of the registration arm,

The Tateral movement u_ of the contact wire as a result
of its variations in ?ength due. to chandes in temper-—

‘ature is determined by the Tength a_ of the regis-

tration arm, by means of the fol?qwingsformuia

uy =ATf2/2a5 {m)  where;
AT, = 171075 nt.AL/2 (m)
= half-value of the longitudinal movemen*: of
the coptact wire
n: = distance from the fixed point (m)
Af = temperature range considered, in °C

en the understanding that at average temperature the
registration drop bricket or the registration arm is
perpendicular to the track,

According to the type of suppor® point, account should
also be taken of the movement of the cantilever,
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2 = HEIGHT OF THE CONTACT WIRE

Principies
The nominal height of the contaet wire hfn must be chosen

s6 that, either the wire does not go below the mimimum
height Neamin °F it does not exceed the maximum working

: £
height of the pantegraph hsamax'

The minimum height he is given either by national
regulations or by the head to avoid arcing between the
coritact wire ‘and the vehicles.

The minimum nominal hefght at the support hfnmin is
calculated by adding to the minimum height H all the

movements of the contact wire downwards, fmin

The maximum height h is limited by the maximum working
height of the pantog;agﬁ, by structures or by reguiations:

The maximom nominal height kb at the support results

fnmax

from the maximum working height of the pantograph hsamax

ffnm which must be subtracted the uplift of the contact
wire.

Basic data

*2.2.1 The height of the contact wire abeve the rails is

*2:2.2 Minimum height of the econtact wire h

measured atong a perpendicular to the running surface.
The height s measured in relation to the design
position of the track.

fmin

Unless otherwise prescribed in national regulations,
the beight of the contact wire must never be Tess than
the height b of the limiting gauge of the high parts
of wehigles ~as per Leaflet B505-k, {increased by the
electrical distance b',

606 =1 - 20 -
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*2.2.3

b' consists of the following elements:

by cTearance between plane electrodes for normal
atmospheric pressure {including variations in
air humidity),

b2 allowance for pressure variations,

by allowancefor pollution. (running "ot thermal
units, proXimity to the sea, ‘industrial
pollution),

by @llowance for unequal distribution of elec-
trical field,

bS allowance for over-voltages appeering in the
catenary network,

b6 other safety allowances (hirds, operating
irregularities}.

to can be regarded as random phemomena. The
values DF b to b, for the various current systems are
givern in Appendré 6. The values indicated are to he
cansidered as minfmum distances unless tocdl conditions
allow them to be reduced.

Minimum nominal hefght at the support hfn fih

The smallest neminal height -at. the support i3
caleulated from the minimum height of the econtact wire,
to which must be added:

fv sag of contact wirey preliminary sag and sag
between droppers

fmu dowrwards deviation of the tolerance for
fitting of the contact wire

fd downwards dynamic oscillations of the ‘contact
u L
wire
fg Tevelling tolerances of the track
f, effects of fce on the height of the contact
plane, or

f sag of the contact wire at the hiaghest
temperature; measured in relation to its
position far the average temperature.

1}

This breakdown of the electrical clearances makes it
possible to explain uniformly the electrical learances
adopted by the wvarigus oadrinistrations and the
distances laid <own in [EC Leaflet (79,




*2.2.5

“ 21 = 606 -1

¢k
fmu and fd occur at random,
f only Fecurs if +he catenary s pot automaticslly

tkHsToned.
f, and f_ aust only be taken firte account if they
actually Sxist,

Pearing in mind the probability of the sfimuftanecus
accurrence of randem factors, the minimur nomfnal
height at the suppert will be determined by the
followimg fornuda:

f I
= hL+b1+b2+b3+fg+{$F)+fv+v b
tu

2 2 ? 7 2
4 +b5 +b6 +fmu +tciu

Mominal height g, of the contact wire

For 8 certain section, the nominal height of the
coittact wire hf can be chosen freely hetween the
minimum. nomfng? ﬁ%ight h min And the maxfmum reminal
hetght hfn max {zee 2. 2.8 min

hfn min € hfn éhrn frEY

Maximum hefght of the contact wire hs .

The maximen hefght h . of the contact wire results
from. the nominal heﬁgﬂ% of the contact wire hfn to
which the followfng elements must be acded:

f static uplift of the contact wire by the

5 pantograph

f . wdditional quasi-stetic uplift of the contact wire
0 Ft maximum speed

£, LpwEFa dyramic dscillaticns of the contact wire

f uplift. ¢f the contdelt wire at the lowest
temperature; measured ip relation tc its positien
for the average temperature

upwards deviatier ¢f the téleérance for fitting of

T
T the caontact wive

f 0 and ch are random.

606 «~1 -2 -
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Bearing in mind the probability of the simultancous
occurrence of the random factors, the maximum height of
the contact wire will be determined by the following
formulas

——

n 2
Feiax = Pen + T F fq + s +\/de *fe 2

Maximum nominal hefght at the support hen max
The maximum nominal height at the suppert is obtafned
by ‘deducting from the wmaximum working hefght of the
pantograph h, x the: possib'e movements of the
contact wire 3ﬁwg?us, name 1y fs’ fq, fdn’ ftn’ and fmo‘
To avoid the contaect wire exceeding the maximum working
height of the pantograpk, the maximum nominal height is
caléulated algebraically:

S TULLINES JUREY PR

hfn,max = hsa max q ‘do “to ‘me

Hefght corresponding to maximum moverent in the
paprtograpk hLFd

The height h g correspensing to max fmum movement. in

the pantograbﬁ- comprises ‘the maxfrum height of the

contact wire G increased by the following values

{<ee Appendix Sﬁ?ax

ff deviation upwards of the contact plane due tc wear
of the contact wire (reductidn in weight apd
cltareter),

f a encroachment of the Lew beyond the confact pline
"2 pecsuse of wear,
cngroachment of the bew Leyond the contect pliare

LI
" pecause of an inclinea positiern,

LT LI AL R S L it Tes _
et g
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*2.2.8 Height of ‘the Timiting structure gavge in the
pantograph Zone h'L

The height h'; of the Mimiting structure gauge i the
zone of the ﬁantograph is determined by adding the
electrical clearance b* and any other allowaness to the
height hLFd'

2, 2., 2

! ;
Vo ; fe 2 2 2
h hfn+fs+fq+fto+ff+fwa+b1+b2’h3§ffdc 4fmo +fws +b4 +b5 +b6

3 = SPACE FOR THE CONTACT LINE

#3.1 [Catenary

It ig mecessary to reserve the necdssary space for the
catenary.

To determine the upper Timit, the basis used should be
the nomiral height of the contact wire corresponding to
the peint in questicn., To this it s recessary to add the
ovérall dimensicrs at the suppart {encumberance),

Laterally,: the valués ‘indicated in Section 1, also ‘the
wlectrical distance b', must be teken into account for
the .contact wire, and in the same way, for the catenary.
Appendix 3 gives an example: of the space necessary for
the longitudiral structurs of the catenary,

*3.2 Dther paris of the contact line

Acditional space must be: provided in the follow¥ny cases:

= level with the supports,

~ where theré ore points and crossings,

= at tensfoniryg and sectioning eguipment, and at pofits
where section insulators have to be frztalled,

= lavel with supp’y cornections,

- exivtence of feeders and suppiy 1ines.

‘ts dimersions depevd ch the type of calenday used on the
tection in question,
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CONTOUR DE REFERENCE POUR LE PANTOGRAPHE - ANLAGE 1
BEZUGSLINIE FUER DEN STROMABNEHMERBEREICH -
REFERENCE QUTLINE FOR PANTOGRAPH APPENDIX ]
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ECARTEMENT DES ROUES ET DE LA VOIE
SPURMASS DES AADSATZES UMD SPURWEITE DES GLEISES
DISTANCE BETWEEN WHEELS AND TRACK GAUGE

-1

|

|
dIh

E __H;E_T_ ) I S ]

l —

!
i .
|

Ecartement des toudins & lalimile dusure
Spurmass des abgenulrten Radsatzas d
Distance apar of flanges af limit of wear

Disiance entre les -paints d'appul des rouves
Abstand der Masskieise der Rader de
Distance between suppoarting points.of wheels

Ecdrlement.de lavoie
Spurweite des Gleises 1
Track gauge




ESPACE POUR LA STRUCTURE LONGITUDINALE DE LA CATENAIRE 25 kV, 50Hz Exemple de la SNCF

RAUM FUER DAS LAENGSKETTENWERK 215 kV, 50 Hz Am Beispiel der SNCF
SPACE FOR LONGITUDINAL STRUCTURE OF CATENARY 25 k¥, 50 Hz SNCF Example

-

en pleine voie : 5750 '
aux abords d'un PN, 1 B200 |
frele Strecke : BT8O0 hin hauteur théarique du fil de contact
bel Niveaulbergingen ;G200 t hin Nennh&he des Fahrdrahts
on open track : 57850 | hen Theoretical height of contact wire
at approaches o a tevel crossing . oo ny 5000
1720 et ‘ -
Ly ‘
165 1555
£70 1
40
—_— .
i
e - —" f ! :
/ o ;
2 :
1

910
NEd
=

Bord intérieur du'rail

\-' ) ) - -

i Py b t innere Kante der Schiene
™ i N Inside edge of rail
1720 | '

15(h¢n ~ 5000)
1200

a= 365.° 7

Straight track

In der Garaden

Voie en atignement
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ESPACE POUR LA STRUCTURE LONGITUDINALE DE LA CATENAIRE 25 kV, 5C Hz Exemple de ls &NCF
FUER DAS LAENGSKETTENWERK 25 kV, 50 Hz Am Baisplel der SNCF
SPACE FOR LONGITUDINAL STRUCTURE OF CATEMARY 25 kV, 50 Hz SNCF Example ‘ c
i )
£
ole . 5750 g
an pleind ¥ o0 B
1720 { aux sbords dqun PN - | L‘ g
o o g hautaw! thaonaque ¢ E
g Ste
1685 1555 lfei. Niveaulibergsnae” . 6200 e = z
g y 0 Nin Thaoretical naight of contac $
on open 1rac _ . i
at approaches to a lavel cYOSSING 6200 50 | ; : B
J—— - - I rq
II
‘ ]
=|w I
o
1 H1 / - J|
= | Lo
o|® E——
al | B -
E | i
Bard intaneur du rait |
' \ l ere Kante der Schien@

Ingide €099 of cail

e

b
145, 105 - 5000}
1200
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Voie an courbe - in der Kurve - Curved track



LARGEUR D'ARCHET, ZONE DE TRAVAIL, LARGEUR SUFFIBANTE -

BREITE UND ARBEITBBEREICH DER WIPPE, AUSREICHENDER WIPPENUEBERSTAND -
WIDTH DF BOW, WORKING ZONE, ALLOWABLE RESIDUAL BOW WIDTH

Largeur nésidualle d'archet suflisante Demi-iargeur du frotteur :
Ausreichender Wippantberstand Halbe SchielfstOckbreite
Aliowable residual bow widith Half-widsh of carbon I
i
W, W
da 5 !
i.
/ |
|
i
w
w

Demi-largaur de |la zone de travail
Halbe Breite des Arbaitsbereichs dar Wippe
Halt-width of working zone

b
W

Ogmi-largeur d'archat
Halbe Wippenbreite
Halt-width of bow
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ANNEXE 5
T ANLAGE 5 ELECTRICAL DISTANCES FOR THE VARIOUS VOLTAGES
APPENDIX S
1.5 kV DEJ3 kV DC |15 kV AC (25 &V AC |50 &V AL
b1 0,010 0.010 0.020 0.030 0.050
bz ¢.010 Q.010 0.030 0.080 0.060
b3 0.010 0.010 0.020 0.050 0,070
CONTAGT b" 0,020 0.020 0.030 0.030 0,080
EMPIETEMENT DE L'ARCHET AU-DELA DU PLAN DE b 0.050 0.050f 0,100 = 0.100]  0.180
HINAUSRAGEN DER WIPPE UEBER DIE SCHLEIFEBENE b 0.060] 0.060] 0.070] 0.070] o0.160
ENCROACHMENT OF BOW BEYONRD CONTACT PLANE ' . 6 . . . . .
normal distances dynamically without pollution 1)
[ 0.00 [ 0.100]  0.150 | 0.170] 0,350
normal distances dynamically with pollntion 1)
. | oo o.ate] o.70] 0.220]  0.420
ol o e
/’/f_jzzi T T - minimum distances -dynamically without poliution 1}
-
- IQ:R ?5 : | 0.0 | o0.020] o.0s0| o.070] 0.110
minimum distances dymamically with pollutfon 1)
l 0.030 | o0.030| o.070 | 0.1201 0.180
Axe du vehicule - - - -
Fahrzeugmittefinie . normal distances static without pollution 2)
Centre fine of vehicle l 0.150 | 0.150] 0.250 } 0.270]  0.530
normal ‘distances static with pollution 2)
e , I 0.160 | o0.160) 0.270 | 0.320]  0.600
.
S L ﬁ__;___,___,_.f . mfnimun distances static without pollution 2}
T T g _
o _qu ' & | o0.090| o0.000] wo.180] o0.200] 0.370
minfmum distarces static with polluticn 2)
l 0.100 | 0.100] 0.200] 0.250] 0.440

Distances in m

The value: indicated should be considered as minirur of skandes
i® 4t s not proved that leczl coriditions ercble FRer +o he
rerheed,

-

1) Latenary set. in motion (passage of pentogreph, wind...) and
verigle in movement

DY Caterary immobile and vehicle statiopary,
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APPLICATION

With effect from 1 January 1987,

A1l Railways in the Unien.
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