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This specification relates co the immunity of Solid State
Interlocking (SS1) equipment installed in tracl{side location
cases. to electrical interference experienced in a railway
environment .

The object of the specifice:icn is to escablieh a common and
reproducible basis for evacuating the performance of SS1
track.side equipmenz ir.the presence of electrical interference .

3.1 EXPOSURE TO INTERFERENCE

~~~ expos,ure 0: equipment tz interference is related xc the
electrical environment: in whit:-.it is situated. The interference
msy penetrate the eguipmer.% oz zne electrical boundaries
the

between
equipment and the electrical environment. These boundaries

are:

power supply lines
input lines
output lines
equipmer.t en.ciosure

3.2 NATURE OF THE INTERFERENCE

A fezture of the railway environment is zhe ‘wide range
am>ii:udes and frequencies of tne electrical interference.
specification covers this wide range b},defining
conditions. These test co~?itiozs cover:

- SuPPIY freq=ezcy interference
- High fr~quency interference
- Fast transient interference

4 mm~

4.1 SUPPLY FREQUENCY INTERFERENCE

This interference originate: from equipment power supply lines
and from The traction S!lupl:.. in electrified areas . In AC
eiectr:fied areas the dominant :requency is 50Hz, which may be
su”DJecz to significant harmoniz distortion. In DC electrified
areas frequencies of 300H:. 600E=. and IZOOHZ may be presenz.

5QFP1}’ frequency interference ~: cna.racterised by “being of
Censrxliy conzzazz iong-~erm zz~iituae ax each site. but with
e.xzreme short-term l,arl.atlor.:under ioac changes. fa.ul-.

cozz:zlons . or suppiv cnang?-overz.

-...
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4.2 HIGH FREQUENCY BURST INTERFERENCE

This interference originarez from transients on the AC tre:tion
supplY network due to actions such as make/bresk of pantograph
conzact or operation of zraction unit circuit-breaker. The
electrical characteristics of the traction Supply network
contribute significantly tc the nature of this interference.

It is characterised by a sequence of sinusoidal bursts with
frequencies up to several tic~.dredkiloherzz, each burst decaying
over several tens of microseconds, with intervals of
milliseconds [half a cycle

about 10
cf 50Hz AC traction

bursts
supply) between

4.3 FAST TRANSIENT IMPULSIYE INTERFERENCE

This interference originates directly or indirectly from
xranzients OR the AC tractic>. supply network due to actions such
as mate/break of pantograph zontact or operatioz of traction unit
c~rc,ait-breaker. The elec----.---al c~aracteris~ics cf the trac:ion.unit conzr:bute sign~f~cant:;.-to the nature of this interference.

IY is cha.raczerised by severzl sequences of impulsive bursts in
the MHz frequency region . each burst decaying over several
kundred nanoseconds , with in=ervals of a few microseconds between
bursts, and with intervals c: about 10 milliseconds (half a cycle
cf 50Hz AC traction supply) “~ezween each sequence of bursts.

5.1 SUPPLY FREQUENCY (50HZ) IMMUNITY

5.1.1 INPUT/OUTPUT LINES

The eqcipment must be immune z~ induced common-mode voltages vith
respecz to earth up to anti including 11OV RMS per lcilometre
iengtn of 1/0 line on any 1/C line or combination of 1/0 lines.

If an induced common-mode vc~tage with respect to earth greater
than 11OV RMS per kilometre length of 1/0 line. but.less than or
equal to 440V RMS per kilomezre length of 1/0 line, appears on
any 1/0 line or combination c? 1/0 line. then the equipment will
be permitted to adopt z tempsrary loss of availability.

The ea.uipment8 must no: ey-perience a permanent 10ss of
availability or suffer compcz~~t damage for any induced common-
mode volzage within this rang=.

5. 1.2 POWER SUPPLY TOLERANCE
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to and including 20 milliseconds duration at intervals
than 1 second.

greater
and up to and including 2 milliseconds duration

at intervals greater than 100 milliseconds.

The equipment must nsz become permanently disabled or suffer
c~rnponest damage for any pover supply interruptions irrespective
of their durazion or frequency, and should enter and re-start
from the power-down state in a safe and orderly manner,

5.2 HIGH FREQUENCY (200 KHZ) Ii’XMUNITY

This tesz shall be cerried out using the test 6enerator an~
capacitive coupling clamp described in International Stand&r< IEC
801-4, with an additional induc%or and capacitor conneczed ir~
parallel between the ccu~ling clamp and ground plane.

Suizable equipment shail be used to examine the voltage waveform
on the coupling clamp. and shall verify that with the induccor
and capacitor connectei. oper.srion of the tesz generator produces
a ringing component a: between 100kH= and 300kH~, with a aecay
time of “oetween 10uS ar.i100uS for each burst.

An inauczor may be cons;ructe~ by wincing approximately 11O zurns
on a zominal 20mm diameter air-cored former. in which case a
capacitcr with a nomin~i value of 4.7RF and suitable high voltage
and fast pulse characteristics will be required.

5.2.1 I~UT/OUTPUT LINES

The eqc;?men~ must be immune to high frequents bursrs generatea
as speci~ied in Sectioz 5.2. and which will coupied into the 1/0
lines using the Capacitive Coupling Clamp.

The tesz
measured

generator will be set to generate high frequency burstE.
at the coupling ciamp. of the following severity :-

Initial pk-pk voltage = lkV
Burst repetition rate = 5kHz

The test procedure aria result evaluation for each item of
equipmenz shall be as zpecified in the Type Approval for tha~
equipment.

5.2.2 POWER SUPPLY LINES

~n~ eq+~ipment must “be Lxmun.ezc higk. frequenc:~ ti~rstr.
as

ge~erazed
specified ix Secticn 5.:. and wnicn ‘will coupled intc. cne

power supply lines using tne Capacitive Coupling Clamp.

The xesr
aea.surea

bursts.
:-
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5.3 FAST TRANSIENT IMMUNITY

5.3.1 INPUT/OUTPUT LINES

The ~quipment musz be immune to fast transients of the type
characterised in International Standard IEC 801-4, and which ~111
coupled into the 1/0 lines using the Capacitive Coupling Clamp
defined in the standard.

The test generator defined in IEC 801-4 will generate tr3.nsients
of the following severity :-

Test Severity Level = 4
Test voltage level . 2kV
Repetition rate = 2.5kHz

The test procedure and result evaluation for. each item of
equipment shall be as specified in the Type Approval for thaz
equipment.

5.3.2 POWER SUPPLY LINES

The eczipmen~ musz be immune to fast transients of the type
characterised in International Standard IEC 801-4. and which will
coupled into the power supply lines using the Capacitive
Coupling Clamp defiaed in the standard.

The test generator defined in IEC 801-4 will generate transients
of the following severity :-

Test severity Level = 4
Test voltage Level . 4kV
Repetition rate 2.5kHz

The test procedure a.nc result evacuation for each item of
eq.aipmen; s;naii be ss specified in the Type Approval for that
equlpmerz
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