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NFPA130—5435n

7.2 Design.

7.2.1 The|lemergency ventilation system |5hal] be designed to
do the following:

(1) Provide a tenable environment along the path of egress
from a fire incident in enclosed stations and enclosed train-
Ways

(2) Produce sufficient airflow rates within enclosed trainways
to meet critical velocity

(3)*Be_capable of reaching full operational mode within

180 seconds

(4) Accommodate the maximum number of trains that could
be between ventilation shafts during an emergency

(5) Maintain the required airflow rates for a minimum of
1 hour but not less than the required time of tenability
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Annex G
{informative)

Voltage drop in consumers’ installations

Maximum value of voltage drop

The voliage drop between the origin of an installation and any load point should not be
greater than the values In Table G.52.1 expressad with respect to the value of the nominal
vaoltage of the installation

Table G.52.1 - Voltage drop

Type of installation “ﬂx’"s 0""“;"‘“‘
A = Law valtage installatians supplied direclly from & pubSe low 3 B
vollage distribution system
B — Low waltsge instalfation supplied from private LV supply® [ B

¥ A far a5 possible, il is recommended that vollage drap within the final circults da not sxcasd thase Indicated in
instaliation type A.

Wihan 1he main wirng syslema of the installalions are longer than 100 m. these voltage draps may be incraased
by 008 % per metre of wiring systam beyand 100 m, withcul tis suppement being greater than 0.5 %.

Woltage drog ks datermined from the demand by the curment-using equipment, applying diversity faciors whene
applicable, or from the values of the dessgn current of tha circuils.,

WOTE 1 A greater voltage grap may be acceptad

= for matar during starting paricds,
~  foc athar equipment wilh high inrush current,

provided (hat in balh cases il is ensured that the voltage varations remains wihin the Imils spacified in the
relavant squipmant standard

NOTE 2 Tha foBawing temporary conditions are axcluded:
- woltage iranaients;

- vollags vasiation due ba abnormal aparation,

Voltage drops may be determined using the following formula:

f
u=H p Lcosg+ Alsing |ig
'{ s ] §

where

1] s the voltage drop in volis;

b is the coefficient equal 1o 1 for three-phases circuils, and equal to 2 for single-phase
circuits;

HOTE 3 Theee-phase circuits wilh the neuiral completsly unbalanced {a single phase loaded) are
consldared a single-phase circuits,

iy is the resistlvity of conductors in normal service, taken equal o the resistivity at the
temperature in normal service, le. 1,25 times the resistivity at 20 "C, or 0, 0225
Qmmdim fer copper and 0,038 Qmm¥m for aluminium;

L is the siraight length of the wiring systems, in metres;

Custamar fwiram Bar Wdva - Mo, of Unlﬁ;}' 1 - Company: O Bar-AkiE Conn

Eng
Ovdad Mo, WS-2012-010327 - IMPORTANT: This fil= = canviaht of IEC. G!nef&.zwllzml:nn A1 rinkz rasanad
NX1'pgy 11
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Return conductor
_.‘ =-, & &
I z Contact line I I I
- |
Z = C[ﬂ oo g
Running rails Z T \:

AC traction system conseptual diagram of return circuit via running rails and conductor (RR)
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ENS50122 979 050 059911 5912935 PN

Public Areas

\ R35

Restricted Areas
For personal instructed in electrical
or railway technology

Starlding Surface

R2.75 /

R2.25 /

05—

3.0

R15
\

A

Dimensions are minimum values in meters

minimum distances from live parts in accordance with EN50122
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(Pantograph zoon) 995039 9N

HP: Highest point of
the overhead line

PZ: Pantograph zone

OZ: Overhead contact line zone
TCL: Track center line

RH: Rail head

s X=4m
o Y=2m

* 7=2m (depends on the highest point of overhead contact line, includes also the
maximum vertical height of a broken pantograph (out off running OSC}))

Overhead contact conductor and pantograph zone OZ + PZ (EN501221-1)

"
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No Description Implementation

1 Longitudinal earthing in slab track 6 reinforcement steel rods 20mmo

2 Earthing Equipotential Busbars (EPB) on both sides of Cu8/50mm with 6 holes 177mm@ minimum, every
tunnelwall 125m

3 Transversal steelbar or rod under slabtrack Galvanized steel bar 4/50mm or 16mm® every 125m -

connect to earthing busbars on tunnel walls

4 Earthing bar to slabtrack connection ( tumbuckle every 250 m with 70mm? Cu or CuStAl (as described in
earthing Connection) with bonding to rail item1 above)

5 Longitudinal Earthing in escape sidewalks ramps Steelrod 16mm@ - Connectto Earthing busbars every
concrete on both sides of tunnel 125m by 4/S0mm galvanized steel bar

6 Rail to Rail connection 70mm? Cu or CuStAl every 250m

7 Rail to Earthing busbars connection To one rail by 70mm? Cu or CuStAl every 250m

8 Earthing all metal equipment (fans, signal signs, door 70mm? Cu or CuStAl as required

frames, etc.) in "OCL and pantograph” zone only

9 Earthing Equipotential Bonding to Cross-passage earthing | Galvanized steel bar 4/50mm connect to earthing

Busbar busbars
10 Longitudinal earthing on tunnel walls, both sides. Galvanized steel bar 4/50mm connect to earthing
busbars every125m
11 Cross passage equipotential busbar Cu 8/50mm with 6 holes 17mm@ minimum
12 Cross passage foundation grounding Steelrod 16mm@

13 | Exist reinforced metal mesh cage within NATM

tunnel wall

"
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TBM Schematic tunnel earthing
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NATM Schematic Tunnel Earthing
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NATM Typical Section C-C

NATM Typical Section C-C
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Slab on earthworks and in tunnels
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— - — o - — o — e

il T4] |41 [Kabelschuh _Ebs 16.13.22/b
1] [1] |2 |Kabelschuh__ Ebs 16.13.22/a
1 a| |1 |Kabelschuh DIN 46 235 12-705
1 2] 11 |Kabelschuh DIN 46 235 12-508
L 1] |2]| [Kabelschuh DIN 46 235 16-70S
Kabelschuh DIN 46 235 16-505
1T 1] [ 111 4] 1] Ikebe nyv-o tx7omm 29
-] T[4 1] |1 ]Kabel NyY-0 1xE0mm 9%
t|sfn|mjl|k|h]gld]ec a [Bauteil

Stickzahl / Bauart |

-
i8]

o

Bauerta-dundg, h:  Verbinden von Bautelien aus StahVKupler" mit Stahl/ Kupfer”
Bauarte,dundg, hi  Verbindsn von Bautellen aus StahKupfer” mit Schienenanschiusssystem
Bauart, I Verbinden von Bauteilen aus Aluminium mjt Aluminium

Bauart m, n: Verbinden von Bauteilen aus StahiKupfer" mit Aluminium

Bauarts, t Verbinden von Bauteilen aus Aluminium mit Schiznenanschlusssystem

Zu verwendende Schrauben: M12 bzw. M18 DIN EN 24 017-A2%, Lénge nach Badarf

Bei starken Schwingungen und Vibrationen ausgesetzten Schraubenanschiossen

(z.B. Blechabdeckungen auf Stahlbritcken) sind Profilinge gemai  Ebs 20.20.25 untar dam
Schraubenkepf und der Mutter zu verwendsn. Fir Schienenanschiusssystama sind dle in der
Zeichnung Ebs 16.03.23 legten Sicherungsmafinahmen anzuwenden,

1 auf Gu- ader Edslstahibautsl) b Kabelschuh DIN 45235 12118-50/70 zufeslg
2 blank mit Gleiimitis]
®Lings nach Bedarl
4 jm Tunned haloganfralas Kabel NEXH-O 1x50mm® baw, 1570mm*
Verwandbar fir: geeshion X
Ruckstromfihrung Fran ";’3‘\“‘7 4 Ebs 15.03.17-1
Eailel’:‘ezl}d?lw leich ) b A Ausg. l [ I I J | |
clenziiausg A e/ [ oaem | (T | | ||
Malks chns Matstzb
Toleranzangsbe
| Detum | Name
B 03| Mels )
Erdungsverbinder
uart | Sickzahl
2 gadrd. uDsrstling tod doly e
[Zeichnungsi, ewedise P
1 erafchngr.g akl, 07.2008 Tl Bl
Zust| And Daturn | Meme | Urspe, Ers, f.4 Ebs 15,0317/ 01.03 | Ers. d.
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AR 260DA oder AR 260LA Einzeltsile AR 60DA oder AR 60LA Einzelteile
R I
5 4 8;0 7 4 6 5 4 3;8 1;2
Montage des AR 260DA oder AR 260LA Montage des AR 60DA oder AR 60LA
1 S
- Bavart | Bonenoung | D@ - Mal-Hr. —] <
s PREIOA | TTOST R T
b ARBIA | Ti146 Hersteller:
¢ ARI00A_| 74T 518 Fa. Cembre
d R ZB0LA T26 475 Brescia (Haly)
_A R Deutsche Verlrelung:
Gembre GmbH
. . . Taunusstrafie 23
5 4 1 8;9 7 1) 6 5 4 3 » 3 1 12 80807 Minchon
Kabelschuh Schienensta Kabelschuh . 1) Tel: 088/3580676
] 9 N . O 25t g EDEISCHURY - Schienensteg T o
Montageanleitung beachten! [ Kuplerwciae, AR 25001 9 Cu, verznat 128416
Mantagehinwels 1)1 Kupfertchas, AR 260-1 8 Cu, verzinat
glj:gung 18 mm; 1,6 mrg tief, 60° anphasen. Bohrungshéhe Gbsr Schisnenunterkanta: 111 Kuplerechene, AR 2502 7 ~ Cur-Lagisrung, vergn, Ll
i 5:5 . }Bauartanauderc [ Scheauhe 2) W20 o | DI N 150 3506 1.1 AzTo vt | 145582
ulc eo 76.3 mm  Bavarten a, ¢, oderd - 2k
RES 78,6 mm Bavarten b oder d 4|11 [ Mutter, selbstelct Wiz 5 |4 Ebs 202026 Saahl ATP 143057
2)2] 1] |Sdeibe #1324 mm 4 A2 280 169
Anschlusseysiem sofort nach dem Bohren einziehen] 1 | Kuplerbuchse, AR £ 3 Cu, varzinnt 90348
Anzugsmoment der Schraubverbindung: 80 Mm. 1
In Glelsen und Welchen dirfen Behrungen mit einem Mindsstabstand von 15 em zwischen T 3”‘.‘"""”“”“ M1z 2 meﬂ_w EHs
vvel Bot il Eohrung und ausgelibrt werdan, 11| strmbe, sR01300 Wiz i A 480 verzit
Im Berelch des beweglichen Teiles der Weichenzunge sind kaine Bohrungen zuliss(g. £ I Abmessurgen '-"{U Nomiisht  Zelchnurgs-Ne, Warksloff Ml -HE
Bel don Ubsrgangan feste Fahrbahn-Damm, Briicke-Damm und Tunnel-Damm sallen 15 m -Sick T i
var und nach dem Bauwerk keina Kontakte elngsbracht wardan. Vemeodber firs [DE :er':mm“ 3 Ebs 15.03.23 BL1
=] | Bahnerdun den 2 [z ] | I [ I [
Bei Bauarten a oder b: - Flansch der Buchse suf der Seite des Kabalanschlusses. &8 Fitlmstromrgnhrung TzF 73 G Batid [ | I [ | [
Max. 2 Kabelschuhe In ergegengesetztar Richiung anbringen. o Potenzlal leleh Malls thns Ml 1
Der d itt darf 240 ram *nlcht Gberschrelten. &= i -
Bel Bavarten ¢ oderd: Max. 2 Kabelsck pro Seite in tzter Richlung anbringsn. 5|5 =1 «
Auf jeder Seite ist der Anschiuss bis zu zwel Kabeln zulassig, 2|2 g =]
Der i de Gesamig hitt darf auf jeder Ssite 240 mm* oo $ o Tanm W
nicht Gberschrellen. LSRR il | satt a8 Scehlenenanschlusssystem
Gar | eatiewa | Wb ARAERGGERAI ﬁéﬁ GOLA, LA
T — - Gepr_|@iiisom | Ere 0DA und AR 260
2) [ | Schreuibs nach DIN EN 150 3506 7.1 Jola T T
1-3 Cu-mlmurs ?22 ;nm AZ M12x 70 verzinkt % 5 5 1';2 s (D) Combre S.p.A. FEH
F. S— n v cans - -
Cu-Kabelechub 70 mm’ A2 M12x BO verzinkt a|a a8 skt ey hea) [%) Halien a i
nach DIN 46295 a |zust| Andemng:  |owwm|pame fupe Ers. L 2 Ebs 1603230801 [ema
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