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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
FIXED INSTALLATIONS -
PARTICULAR REQUIREMENTS FOR AC SWITCHGEAR -

Part 3-1: Measurement, control and protection devices
for specific use in a.c. traction systems —
Application guide

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organ vcomprising
all national electrotechnical committees (IEC National Committees). j s to promote

international co-operation on all questions concerning standardizatio
this end and in addition to other activities, IEC publishes Intern

Technical Reports, “IEC

governmental and non-
. IEC collaborates closely

Committees in that sense. i ageé to ensure that the technical content of IEC
Publications is accurate, IE or the way in which they are used or for any

) al Committees undertake to apply IEC Publications
transparently to the ma k ilNtheir national and regional publications. Any divergence
between any IE i ational or regional publication shall be clearly indicated in
the latter.

indispensable for the™orrect application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62505-3-1 has been prepared by IEC technical committee 9:
Electrical equipment and systems for railways. This standard is based on EN 50152-3-1.

The text of this standard is based on the following documents:

FDIS Report on voting
9/1221/FDIS 9/1234/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of IEC 62505 series, under the general title Railway applications — Fixed
installations — Particular requirements for a.c. switchgear, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until the
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
*+ amended.

@%
S
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INTRODUCTION

IEC 62505-3 is divided as follows:

— Part 3-1:  Application guide;
— Part 3-2: Single-phase current transformers;
— Part 3-3:  Single-phase inductive voltage transformers.

This number of parts is subject to future additions as soon as a protection device is considered
suitable for standard requirements.

Part 3-1 is a guide. Further parts are normative and apply when the equj t is concerned

with the specified characteristics.
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RAILWAY APPLICATIONS -
FIXED INSTALLATIONS -
PARTICULAR REQUIREMENTS FOR AC SWITCHGEAR -

Part 3-1: Measurement, control and protection devices
for specific use in a.c. traction systems —
Application guide

1 Scope

a) meas rentand voltage signals for connecting to instruments and

eht and voltage signals used for operating protection relays on over-

current, low impedance, over/under-voltage and short circuit or distance protection.

The class, ratio and burden should be selected from the values in IEC 62505-3-2 or

IEC 62505-3-3. The accuracy and purpose are dependant on the class selected.

4 Closing control systems

4.1 General

The application of the features described below depends on the philosophy of the user’s
control system.

Closing control systems are usually only those which involve the electrical closing of switchgear
devices. Their effect is to permit or inhibit a closure depending on the status of the system (and
plant) and the compliance of specified requirements.
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4.2 Anti-pumping

This system limits the closing device to effect a single attempt while the signal to close is
maintained. If the device fails to complete a satisfactory close operation whilst the close signal
is maintained, then attempts at further reclosing (pumping) are inhibited.

An anti-pumping can be achieved in the closing control circuit in various ways, either by using
circuit-breaker mechanism auxiliary switches or a timing relay. It only allows a single closing
pulse to the closing device, which resets when the initial closing signal is released.

The purchaser should specify the need for anti-pumping feature.

4.3 Auto-reclose with variable reclose time and final lock out

Auto-reclose is only applied to line circuit-breakers and its purpose

b) reclosing time interva
IEC 62505-1);

4.4 Undervol

When used and
transformer, the

The loss of the™ ge signal should give an alarm or automatic tripping of all circuits
connected thereto. This effect is achieved by undervoltage relays or other suitable voltage
detecting devices with accurate pick up and drop off voltage levels, operating on to shunt trip
devices and close inhibits.

The purchaser should specify the need for undervoltage close inhibit and the following
information:

a) minimum pick up voltage kV;

b) maximum drop off voltage kV.

4.5 Line test device

Line test devices are used on line circuit-breakers before closing, to prevent the line circuit-
breaker closing on to a short circuit.

This is achieved by inserting a resistor by means of a suitably rated switch or switch-
disconnector between the switchboard busbar and the overhead contact line. The load
impedance acts as a footing resistance to the inserted resistor and, by measuring the voltage
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between feeder and return circuit, it can allow or inhibit a close signal. An example for a line
test circuit is shown in Figure 1.

Feeder busbar

Incoming circuit-breaker

Switch-disconnector

] Fuse

J Line test resistor

Line circuit-breaker

1

Fuse

original trip was due tolg
Line test devices c: P

remote end.

5 Protection systems

5.1 Protection system of line circuit-breakers

Line circuit-breakers are only required to trip the faults on their own section of line.

The protection relays should be selected to have characteristics and settings which will
discriminate between heavy load caused by trains on their section of line and faults of the line
itself.

The characteristics may be selected from the following types of relays:

a) high set instantaneous overcurrent, with or without a variable time delay. Usually for close
up faults;

b) impedance relay with a specified characteristic (e.g. to protect the overhead contact line);
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c) inverse time delay with selective pick up and time multiplier (e.g. to protect the overhead
contact line);

d) same as c) but with thermal time constant to improve the protection of the overhead
contact line;

e) reverse current, able to detect a current flowing from overhead contact line to the incoming
power supply. To discriminate regenerating current and a current due to a fault within the
power supply network;

f) loss of busbar voltage should give an alarm or automatic tripping of all line circuit-breakers
connected thereto.

All relays are to be designed, manufactured and tested to the relevant standards. An
informative list of the main applicable standards is given in the Bibliograph

5.2 Protection system of feeder circuit-breakers

5.21 Autotransformer application

may be used.

If these circuit-breakers are not interlocked, t
“negative” feeder is needed for each cirgcuit-bres

5.2.2 Other applications

— long feeder cables;
— feeder to overhead

— feederto@
— feeder to protetii

— overhead con

For single phase incoming feeders at traction voltage associated with the railway systems, unit
protection may be applied. This may take the form of current differential protection, using pilot
wires or other communications between the feeder terminals.

5.3 Protection system for the incoming circuit-breaker, if applicable

The incoming circuit-breaker may be fitted with a unit protection scheme for transformer
protection or busbar protection on a multiline substation.

The protection system on this circuit-breaker should have higher settings and longer time
delays than that of the line circuit-breaker to act as a back up to the line circuit-breaker.



