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TAIWAN RAILWAY ADMINISTRATION

25 kV A.C  ELECTRIFICATION
KEELUNG TO KAOHAIUNG

TECHNICAL SPECIFICATION

FOR

OVERHEAD CONTACT SYSTEM
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二二二二、、、、台鐵電化電力系統台鐵電化電力系統台鐵電化電力系統台鐵電化電力系統
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GENERAL DESIGN BASIS

1.1  Speed of Train
The catenary system for main lines shall be suitable for a maximum 
speed of 120 km/h with two pantographs raised. The existing 
maximum speed is 130km/h.The distance between pantographs  

shall be a minimum of 5m.

1.2  Track Dimensions
The track gauge is 1.067m .In two track open route areas, the 
distance between track centres is normally 3.7m.

1.3  Curved Track
The minimum radius of curvature is 274 metres on the main lines  
with a maximum cant of 105mm.

1.4  Pole Clearance

The minimum clearance from centre line of track to face of pole shall  
be 2.50m, subject to additional clearances for curves.
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2.0 MAIN CHARACTERISTICS OF THE CATENARY SYSTEN

2.1 Main Line Catenary System

On the main lines, the catenary system shall be of simple catenary

construction , with a sagged contact wire and shall be automatically 

tensioned by means of a balance weight termination assembly so that 

the messenger and contact wires shall be maintained at a 

substantially constant tension of 1,000 Kp at all temperatures under

operating conditions.

2.2 Tension Lengths for Main Lines

The maximum tension length for normal lines shall be 28 spans of the 

maximum span length for the track curvature concerned, under 

normal open route conditions. On coast lines, the maximum tension 

length shall be 32 spans of the maximum span length for the track 

curvature concerned under open route conditions.
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2.3 Spans
The maximum permissible design span length shall be 56m normal lines  
and 50m coast lines.

2.4 Automatic Tensioning
The tension in the contact and messenger wire will be controlled by a  

balance weight system having a 3 to 1 ratio.

2.5 Contact Wire Sag 
Automatically tensioned catenary systems shall be designed and erected 
in such a manner that a nominal 60mm sag in the contact wire shall be

provided at the mid-point in a span length of 56m.

2.6 Sidings Catenary System

Sidings or subsidiary main tracks, crossing or connecting with main lines 
shall always be equipped with automatically tensioned catenary system.
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2.7 Tension Lengths & Spans for Sidings
The maximum tension length shall normally be limited to 1600m.
The maximum span length shall be 56m normal lines, and 50m coast 
lines.

2.8 Contact Wire Heights 

Open route ---------- 4.75m
Station ---------------- 5.0m
Level Crossings --- 5.4m 
Lowest ---------------- 4.42m

2.9 System Height
1.2m on the open line and in station areas.

2.10 Contact Wire Gradient

The contact gradient if a straight line between these support points 
shall not exceed 1:250（（（（40/00））））, relative to track. At the start and finish

of a gradient , there must be a transition gradient over the span , which 
relative to track , must not exceed 1:500 （（（（20/00））））.
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2.11 Contact Wire Displacement 
during wind velocities of 26m/sec measured from the centerline of the 
static pantograph shall be 350mm.

2.12 Staggers 
2.12.1 normal horizontal displacement（（（（known as stagger））））of 200mm

from  the centerline of a static pantograph. 

2.12.2 Curved Track 

The stagger will not be greater than 200mm and the displacement
will be towards the outside of the curve.

2.13 Support and Registration 
The contact wire registration assembly shall be of the impact free 

type .
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2.14 Overlap Spans 
Insulated------Insulation shall be provided between the two catenary
systems, with a distance apart of 460mm. 

Uninsulated---The two catenary systems with a distance apart of 350mm 
shall be connected together with a full copper section jumper to provide
electrical continuity.

2.15 Mid-Point Anchor Assembly 
On open route ,the mid-point anchor shall normally consist of a 

cantilever tied to the adjacent masts to prevent along track movement of
the messenger wire at this point.

2.16 Overbridges
For Bridge（（（（and Tunnel））））approach spans, a maximum of 18m difference

in adjacent spans shall be ensured.

2.17 Level Crossings

The minimum height of the contact wire over public road level crossings 
is normally 5.40m under any conditions.
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2.18 Conductors

2.18.1 The contact wire shall be a hard drawn pure copper grooved  wire a 
cross section of 107sq. mm ，，，，No.870 of the International Union of 
Railways （（（（U.I.C.））））

2.18.2 The material for the messenger wire shall be cadmium bronze 
stranded wire-total cross section 50sq mm （（（（7/3.0mm））））.

2.18.3 The hangers of the catenary system shall be made of 3mm dia. 
Lightly drawn solid stainless steel wire.

2.18.4 The current connectors in the catenary system i.e. between 

messenger and contact wire shall be stranded copper wire with a 
high flexibility and 35 sq. mm cross section（（（（133/0.584mm））））.

2.18.5 Feeding lines and by-pass feeders Shall be 165sq. mm stranded 
copper wire（（（（19/3.33m））））.

2.18.6 Return feeders（（（（earth wires））））shall be 100 sq.mm （（（（7/4.39mm））））

stranded H.D. aluminum wires,

2.18.7 Rail bonds and rail continuity bonds shall consist of 19/2.77mm 40%
conductivity copperply wires.
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Single Line Diagram of Substation
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Current transformer

home signal

Sectioning device

Motor-operated isolator 

driving mechanism

Hand-operated isolator 

driving mechanism with lock

Pole mounted isolator
Grounding device

Pole mounted isolator

雙軌車站開關配置圖
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1.300mm DIA P.S.C. Pole       11.Rail to Rail Bond
2.Cantilever                             12.Inter Track Cross Bond
3.Messenger Wire                    13.Pole Number
4.Contact Wire                         14.Stranded Bond Wire for Earthing

5.Hanger                                  15.Thoughing With Communication 
Cables and Buried Earth Wire Below 

6.Solid Core Insulator               16.Terminal Earthing Connection to Facilitate Testing
7.Steady Arm                            17. Return Feeder

8.Inclined Hanger                      18. Earth Support Bracket
9.Windstay
10.Registration Arm

Front view of o.c.s
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Current transformer

home signal

Sectioning device

Motor-operated isolator 

driving mechanism

Hand-operated isolator 

driving mechanism with lock

Pole mounted isolator
Grounding device

Pole mounted isolator

Generalized feeding circuitry for station
along double-track lines
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Generalized feeding circuitry for station
along single-track lines

 



 

 111 

17交 通 部 臺 灣 鐵 路 管 理 局交 通 部 臺 灣 鐵 路 管 理 局交 通 部 臺 灣 鐵 路 管 理 局交 通 部 臺 灣 鐵 路 管 理 局
Taiwan Railways Administration, MOTCTaiwan Railways Administration, MOTCTaiwan Railways Administration, MOTCTaiwan Railways Administration, MOTC

Earthing
玻璃纖維

絕緣棒
Glass-fiber 

insulator

Neutral-section       (Arthur Flury AG)
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High-Speed Section-Insulator       (Arthur Flury AG)
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ocs design for single pole
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單桿電車線懸臂組
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ocs design for portal 

 



 

 116 

22交 通 部 臺 灣 鐵 路 管 理 局交 通 部 臺 灣 鐵 路 管 理 局交 通 部 臺 灣 鐵 路 管 理 局交 通 部 臺 灣 鐵 路 管 理 局
Taiwan Railways Administration, MOTCTaiwan Railways Administration, MOTCTaiwan Railways Administration, MOTCTaiwan Railways Administration, MOTC

Automatic tensioning Device
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Pantograph’s Outline ((((Faiveley))))

Carbon Strip  Carbon Strip  Carbon Strip  Carbon Strip  

900mm900mm900mm900mm

Working Width 1200mmWorking Width 1200mmWorking Width 1200mmWorking Width 1200mm
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Facility introduction
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Operating distance
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The utilization of railway
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Faulty condition 2006 2007 2008 sum percentage

Catenary wire broken down

Contact wire broken down

Cantilever fault

Breaker failure

Glass-fiber flash over

Hanger broken

Conduct-rail fault

Isolator flash over

Section- insulator fault

Neutral-section fault

sum

The statistic the fault of o.c.s.
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The key factors in decisions to renew is the Catenary wire

（（（（49.5mm2  , 3.0mm2×××× 7 core））））broken down reach 51％％％％ of the 

fault of o.c.s. 

TRA planning to substitute 95mm2（（（（2.5mm2××××19core））））H.D 

copper wire for 49.5mm2 catenary wire.
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