Technical Manual Starters

STARTERS
1. INTRODUCTION

Sometypesof dischargdamps,suchasthe Metal Halide Mercury Vapourand

High andLow PressuresodiumVapour,needa voltagemuch more superiorto the
one in the network to start the arc current of the lamp.
It becomesecessaryo introducein the electriccircuit of reactanc®lamp,a
device capable of supplying the necessary peak voltage for the ignition of the lamp.
These devices are denominated as Starters or Ignitors.

2. PRINCIPLE OF OPERATION

The operationof a starte is basedon obtaininga high voltage,necessaryor

theignition of the lamp, throughthe controlleddischargeof a capacitorin the primary
of an set-uptransformer,which originatesa magneticflux in the core of the
transformetthatinducesin the secondaryoil the necessaryoltage,dependingon the
transformation relation of the transformer.

In figure 1, the simplified circuit of a superimposedtartercanbe observed.lt
can be seen that the main parts are:

* Capacitor (C)

* Voltage divisor

* Set-up transformer (TR)

* Firing circuit (D)

The operation of the circuit is as follows:

The capacitorC is chargedhroughthe voltagedivisor (1-3) andits voltageV
(1-2) depends, in every instant, on the network instantaneous voltage.

The capacitoris joined to a firing circuit D that, when it hasacquireda
determinedpower,allowsthe capacitorto getdischargedhroughit andthe primary P
of the transformer TR.

In the secondarycoil S of the transformerTR the high voltageimpulsesthat,
appearandsuperimpos¢o the networkvoltage,appliedto the terminalsof the lamp,
cause the beginning of the arc current in it.
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Oncethe arccurrentl, regulatedby the reactancerk hasbeenestablishedthe
voltagein terminalsof the lamp is modify to its characteristicarc voltage. This
voltageis the sameone supportedoy the starter,andis lower that the onewe were
applying initially (network voltage).

Undertheseconditionsthe capacitorC is chargedto a lower voltagethatthe

one predicted by the firing device, and so the starter is deactivated.
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Fig.1. Principle of operation: superimposed starter

3. CLASSIFICATION

We can classify the starters in various ways:
3.1 According to ignition type.
3.2 According to connection type.
3.3 According to the installation system.
3.4 Other starters.
3.1 CLASSIFICATION ACCORDING TO THE IGNITION TYPE

3.1.1 Cold start ignitors

This is the mostgeneralizedype of starterin the lighting installationsand
provides a peak voltage inferior to 5 kV.

Ventura Industries - LAYRTON



Technical Manual Starters

This voltage is enoughto ignite thelampsstartingfrom the cold stateor aftera
considerabldgime (up to 15 minutesdependingon the type and lamp power) after
beingturnedoff sothatits temperaturelecreaseand,consequentlythe pressuran
the dischargetube, which permits the restartingof the lampswith the voltages

supplied by these starters.

3.1.2 Hot start ignitors

Theseare capableof starting the dischargelamp independentlyof the
temperature it is working at.

This starteris known for supplyingpeakvoltagesbetweenl2 and65 kV and
its use is restricted to very special cases.

Thelamps,lamp socketscablingsandthe restof associate@quipmentsnust

be predicted to bear with the high impulse voltage peaks.

3.2 CLASSIFICATION ACCORDING TO ITS CONNECTION

3.2.1 Reactance independent starters

Also known as oBuperpositioror series starter
This is the starterthatincorporatesasconstituentandinseparableart of itself

a set-up transformer of the impulse voltage (TR fig.1).

Its most significant characteristics are:
* The impulsevoltagegeneratedyy the starteraffectsonly to the cabling
part that joins the output bushing with the main contact of the bulb socket.
* The high voltageof theignition only appeardetweenthe starterandthe
lamp, reason why the starter must be installed close to the lamp.
* This type of starter is compatible with any reactance brand.
* Throughthe secondans of theimpulsetransformempasseshe arc current
of thelamp. For this reasonthe maximumcurrentthatcanbetoleratedin

permanent service is indicated in the starter.
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3.2.2 Reactance dependent starters

Also known asseries-parallelstarter, typempulseror three-wire.

This type of starterusesthe reactanceassociatedvith the lamp as set-up
transformer. The reactancecarriesa convenientlypreparedntermediatetap in the
winding, whoseinsulationswill haveto be preparedto resistthe high voltage
impulses that are generated through the winding spirals.

For this reason this type of starteris known asreactancelependenttarter
(fig.2).
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Fig.2. Reactance dependent starter

The operationis similar to the independentype describedn section3.2.1,
with the differencethat the reactanceapartfrom regulatingthe arc currentof the
lamp, carries out the function of set-up transformer.

The most significant characteristics are:

* The high voltageimpulsesare generatedn the reactanceandare present
throughoutthe cablingthatjoins the reactancevith the centreof the lamp
reason why the whole unit will have to be installed close to the lamp.

* Generates greater impulse energy than the independent starter.

* Thecurrentof thelampdoesnot circulatethroughthe starter;asaresult,a
single model serves a wider range of lamps.

« Of smaller size since they donOt have a built-in impulse transformer.

* The power loss is very low (over 0.5 W).

3.2.3 Parallel type starter
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Also known agwo-wire starter

This starter is represented in figure 3.

Examining the circuit we can observe that:
* It doesnOt carry an impulse transformer.

* Non dependent of the reactance; any brand can be used.

Its operation is as follows:

By applyingthe networkvoltagethe dioded is polarizedin the appropriate
half-cycle,anda chargeanda voltageis establishedn the capacitorC. The energy
storedin the capacitoris dischargedo the lamp throughthe interventionof thefiring
deviceD thatmakesthethyristor T work. Establishedhe arcvoltage,the samethat
wasappliedto the starter thefiring circuit D is unableto activatethe thyristor T and

the starter is deactivated.

The durationof theseimpulsesis greaterthanthe one of other startersand

therefore, of greater energy.
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Fig.3. Parallel starter
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The technical and application characteristics are:

« Thevalueobtainedis a peakvoltagebetweer2 and4 timesthe networkOs
instantaneous, and reaches approximately between 600 and 1200 V.

* Thearcvoltageof thelampdoesnot passthroughthe starter havinga very
low power loss.

* It is usedfor lampswhosestartingvoltageis below 1000V, suchassome
Metal Halide and Low Pressure Sodium lamps.

3.3 CLASSIFICATION ACCORDING TO ITS INSTALLATION SYSTEM
3.3.1 Non built-in starters

Startersanticipatedto be separatelyinstalledin the outsideof a luminaire,

without any additional cover.

3.3.2 Built-in starters
Startersformed by one or moreindividual units, designedexclusivelyto be

installed inside a luminaire, a box, a cover or similar.
3.3.3 Integrated starters
Starterghat constitutea non-replaceablgart of the luminaireandthatcannot

be tested separately from it.

3.4 OTHER STARTERS

3.4.1 Symmetric starter with interference suppression

The following phenomenaan causeinterferenceshat havea negativeeffect
over neighbouringelectronicreceptorcommunicatiorequipmentcomputer radio,

television, etc.):
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1. Static impulses during the cold start of lamps (duration: some seconds).

2. Impulse shocksin the network after a failure, when the lamp is hot
(duration: some minutes).

3. Impulseshocksin the networkin caseof a defectivelamp (duration:until

the lamp is replaced).

Startermodelsthat limit the level of interferencefrom 100 kHz to 1% of the

value that would give the normal starters are in development.

3.4.2 Starter with automatic time-lag disconnection

By the end of the lamp lifetime there can be annoyingdisturbancesn its
functioning. As the mostrepresentativease the on andoff blinking of thelampdue
to theincrease®f its arcvoltageuntil the restartingvoltagevaluematcheghe oneof
the network and the lamp turns off, turning it on again after the cooling period.

As figure 4 shows,everytime the voltagecrossesero,an extinguishingand
ignition of the lamp is produced,needingfor that starting a voltage known as
reigniting, whoseinstantvalueis greaterthantherestof thewave. In old lamps,this
value increasesand thereis a momentin which the network voltageis unableto

provide such a value, causing the reigniting to fail (it turns off).

Vr: Reigniting voltage.

W oied VL: Lamp voltage.

IL: Lamp current.

Fig.4. Evolution of the arc voltage in HP sodium lamps
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The starterswith automatictime-lag disconnectioninterruptthe processof
ignition of High Pressuresodiumlampsafter 164 sec.andof Metal Halide lampsafter
655 sec.

In this way, the blinking is avoidedandothereffectsof the startercontinuous
functioning such as the radio electric disturbances.

This type of starteris much recommendedn installations where the

replacements are delayed or the maintenance is very limited in time.

3.4.3 Time-lag and with time stand-by starter
Thesearea particularity of the starterswith automatictime-lagdisconnection

thatincludealso,a circuit that avoidsthe time to resetto zeroin everyreigniting of

the lamp.
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If by aging,the lamp causesonstantgnitions and extinguishesthis type of
startertotalizesthe sumof thetimesthattook everynewignition until completingl64
sec.in High PressureSsodiumlampsor 655 sec.in Metal Halide lampsand at that
momentit disconnectshemuntil thereis a resettingin the supply powernetworkto
the unit.
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4. TECHNICAL CHARACTERISTICS OF THE STARTERS

4.1 Permanent maximum current

Applicableto thereactancendependenstartersandthathavea built-in set-up
transformer of the impulse voltage.

A maximum efficient currentis defined as the currentthat can circulate
permanently through the transformer windings, without aging or premature wearing of
the insulatorsever being produced,very important information that should be
indicated in the logo of the product.

4.2 Starting Voltage

It is the maximumvalue of efficient voltageof the networkunderwhich the
starter must have started giving out impulses.
4.3 Disconnection Voltage

It is the minimum value over which the startermusthavestoppedgiving out
impulses.

4.4 Emptiness allowing voltage

It is the maximum value of network voltage applicable to the starter.

Thesethreevaluesdeterminethe rangeof operationof the starterin function
of the network voltage.

In thegraphshownin figure 5, thelimits of operationof the startercanbe seen

more clearly having in mind the network voltage operation.
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Fig.5. Operating voltage range of the starter
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In the graph we have:

Uo  Maximum permissible empty voltage
Ua  Starting voltage

Ud Disconnection voltage

Such terms can be explain like this:

Startingfrom zerovoltageandincreasingthe starterOgoltagegradually, this
will beginto give impulsesoverthedisconnectiorvoltageUd andbeforereachingthe
startervoltagevalueUa (intermediatezonein the graph). Onceit hasstartedto give
impulseswe canlower the appliedvoltageandthe starterwill stopworking before
reachingthe minimum level of deactivationUd (disconnectiorvoltage),alsolocated

in the intermediate zone of the graph.

Therefore,we candefinethis intermediatezone betweenUa and Ud asthe
marginof voltagesin which the startergoesfrom beingactiveto be deactivatedr the

other way around.

4.5 Impulse peak voltage (Upk)

It is the maximumvalue of the impulsevoltagesuperimposedo the network
voltage and measured starting from level O (fig.6).

If the starter provides various impulses, the highest will be considered.

In the starters for cold start, the peak voltage of the impulse is limited to 5 kV.

4.6 Impulse position in the phase

It is the phaseanglecorrespondento the networkinstantaneousalue,over

which the high voltage impulse is superimposed.

Both the lamps Standardsas well as the manufacturerobservethat the
ignition of the lampis improvedif the high voltageimpulsesare producedbetween

60-90 and 240-270 electric degrees respect to the network wave (see fig.6).
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Fig.6. Peak voltage and impulse position

4.7 Number of impulses per network period

It is the numberof impulsesthat a specific startergenerategn eachnetwork
cycle.

In practice,anothertype of starteris allowed whoserepetiton relation is
inferior to an impulse per cycle and whose firing position in the network
instantaneousvalue is random; in this case,the standardCEIl 662 and its
correspondent/NE 20449advisethatfor thistype of starterghewidth of theimpulse
must be increased.

4.8 Charge allowing capacity

Thetechnicalcharacteristicshat definea starterarethe impulsehigh voltage
(up to 5 kV for startersof cold start),and the impulseamplitude(approximatelyl
_sec.). Thesetwo characteristicxausethat the energysuppliedby the starters
becomewery small,andthatany chargeproducecdbetweerthe starteror thereactance
andthelamp,couldattenuatehe peakvoltagevalueof the starterto suchlimits where
the ignition is not possible.

The chargementionedbetweenthe starteror the reactanceandthe lamp, is
producedby the cablingOswn capacityandthe capacitythatis formedbetweenthe
cabling and the metal walls of the lighting bulb.
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In figure 7, we call these capacities C1 and C2, respectively.
The groupof the capacitycreatedoy the capacitiesC1 andC2 givesusa static
charge capacity C and the derivative currentis inversely proportional to the

impedance that it presents and will be given by the equation:

l=VelZ.=VpaCw=VpaCaz2a'af

where:
f = frequency, of elevated value (approx. 100 kHz)
C = static charge capacity
I = derivative current
Vp = impulse peak voltage

L o . = 2

R| L |N Tubkz de conduccion

Fig.7. Static charge capacities

Thederivativecurrent mustbe assmall aspossiblefor the impulseenergyto
reach the lamp terminals in excellent conditions.

Theonly factorto modify in the equationis the capacityC, thatwill haveto be
aslow aspossible. This capacitydependson the type of cableto be used(hoseor
single-wire), the distanceof the cables,their length, the tube or lighting bulb,
environmental conditions (humidity), etc.

The startersOnanufacturercannot foreseein which conditions is the
installationgoing to be realized,andthis is the reasonwhy the maximumdistance

from the starter to the lamp is not indicated in the starters.
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To solvethis problem,the chargecapacityis includedwithin the technical
informationof the starter(thatincludesthe conditionalsof theinstallation),giving out
two values, a maximum and a minimum.

As minimum value 20 pF is adopted this is the minimum capacitythat an
ideal cablejoining the lamp holder and the starter,would represent. With these
conditionsthe valueof the peakvoltagemustacquirethe maximumvalueindicatedin
the starter.

The maximumpermissiblecapacityis the onethatthe startercould bearasa
chargeso that the voltageimpulsesgeneratedould reachthe minimum peakvalue
indicated in its characteristics.

A noteof interestfor the approximatecalculationof a chargecapacity sincein
mostof the caseghe problemof a high capacityis originatedby the conductorsit can

be point out thatthe multi-wire cable(hose)hasapproximatelybetween70 and 150

pF/m and the single-wire cable has a capacity that varies between 20 and 50 pF/m.

4.8 Own losses

It is the value, in W, of the loss power in the starter.

In reactancedependenstarters,this value will be the maximumduring its
operation (approx. 0.5 W).

In independenstartersthe loss power will be the maximumwith the lamp
ignited, dueto the lossescausedby the Jouleeffectin the secondaryof the set-up

transformer.

4.9 Heating during normal operation (_T)
The starter,asany otherelectricalcomponentgenerate#s own losseshatare
transformedn heatand,therefore,in a temperaturencreasehat comesdetermined

by the symbol _T.

4.10 Maximum-case temperature (Tc)
The startermanufactureiincludesthe symbol T, in the logo of the product,
which indicatesthe maximumpermissibleemperaturehatit canbearin any point of

the external surface of the starter, working under normal conditions.
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4.11 Maximum environmental permissible temperature
The starters are generally installed in closed enclosures,where an
environmentatemperaturel , is createddueto the heatproducedby the lamp, the

reactance, eftc.

Having T. and _T in mind, we deduce;imax. =D T

Conclusion: Whenfinding a starterwe haveto havein mind notto exceedhe

T, Obtained in the previous equation.

5. NORMATIVE

The applicable standards for the starting equipments are:

UNE-EN 60598 Luminaires

UNE-EN 60662 High Pressure Sodium Vapour discharge lamps
UNE-EN 60922 Ballasts for discharge lamps (Security)
UNE-EN 60923 Ballasts for discharge lamps (Operation)
UNE-EN 60926 Starting equipment (Security)

UNE-EN 60927 Starting equipment (Operation)

UNE-EN 55015 Electromagnetic interferences

UNE-EN 61547 Inmunity

UNE-EN 61000-3-2 Armonics

6. ELECTION OF THE PROPER STARTER

In table 1 the different typesof startersand their applicationfor Sodium
Vapour and Metal Halide lamps, are indicated.

Theseapplicationsarefor orientationpurposesandwe recommendhatbefore
doinganyinstallation,to verify if thetechnicaldataof the starterto be usedmatches
with the specificationggiven by the lamp manufacturerbeing particularlyimportant

for Metal Halide lamps, since there is no current regulation.
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