Technical Manual Rectifying Effect

RECTIFYING EFFECT IN METAL HALIDE LAMPS

This effectcanbe producedpermanentlyat the endof the lampOéifetime and
sporadicallyduring the ignitions of its usefullife. It affectsHigh Pressureésodium
and Metal Halide lamps,with a few exceptionsthat we will explainhere. In the
greaterpercentag®f caseghe problemhaspresentedt the endof the usefullife of
the lamp, makingit possibleto havereachedhat endof life in advancedueto the
externalcausesf the unit andthe lamp, suchasworking at a high and continuous

voltage or the exposure to transitory surges.

As the dischargdampsage,the electrodesareworn away by the emissionof
electrongto obtaintheignition andthe maintenancef the arc. If the wearingdown
of the electrodeds not symmetrical,one of themworks like cathodebetterthanthe
other (the samedoesnot occur with the operationas an anode). The resultis

rectification.

Thereare severaldegreeof rectificationthat go from a small componenbf
continuouscurrentsuperimposedo the alternatingcurrent,to a conductionin one
only direction. In thefirst case,a OflickerGffect that canbe observedvisually and
which is a signthatit is necessaryo actupontheinstallation(e.g.changinglamps).
In the secondcase,it cangetto the destructionof the reactanceand/orthe ignitor
and/orthe capacitor(this lastone by temperaturayiven off by the reactancemainly)
dependingof the power and units used. For example,in a unit of 70W where
normally ignitors for 150W are used,the ignitor is over dimensionedor 70W and

will be more likely for the reactance to fail.

In figure 1, the waveformobtainedin an oscilloscopeon the currentof a
Sodium lamp of 150W with rectifying effect is shown.

The causesof the appearancef the rectifying effect are due to the own
characteristic®f manufactureof High Pressuré&Sodiumdischargeand Metal Halide
lamps, and can be seenfortified by a bad election of the reactanceand ignitor,
inadequatenetworkvoltages,andevena nonrecommendeaperationpositionof the

lamp.
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Fig.1. Rectifying effect waveform

PROTECTION MEASURES
Background
Initially, Ventura Industries L.S. recommendedhe utilization of fusescalibrated

adequately for each type of lamp and included them in units mounted in the factory.

The useof fuseshadadvantageanddisadvantagesWhile the detectionof the high
intensity rectifying effect wasimmediate the problemsarosewith particularlots of
lampsthat causedin the first ignitions and until reachingtheir nominal regimes,
transitorysurgesthat could makethe fusesjump. The fact that the fuse hasto be

changed increases the problematic.
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Thermal Protection

Currentlythe unitsareprotectedaddingin thereactancein serieswith thewinding, a
thermalprotection,thatconsistan a bimetalliclaminathatactsdirectly or indirectly
on thecircuit, openingit whenthe temperaturef the winding reachesa presetvalue
(around 160%C in the LAYRTON reactance).
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Fig.2. Thermal protection in Normal operation. The lamp current flows through the protector
and the temperature of the winding (bobinado) that acts upon it, is the corresponding one to

normal operation.
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Fig. 3. Thermal protection triggered in abnormal operation. The current that flows (until it

I rectificador
>

opens)through the protector is the proper oneto the rectifying effectand the temperature of the

winding that acts upon it is the corresponding one to abnormal operation.
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Fig.4 Reactance marking with thermal protection

For the installer, the use of thermal protectionis all advantagedecauseby
having an automaticrearmamentthe systemindicatesthe defect,sincea lamp that
goesoff andon againwill indicatethatit hashada surge(the rectifying effect has
appearedandthatit needso bereplacedor thatit is exhaustedandthereforeneeds
to be replaced as well.

In addition,it is not necessaryo accesghe luminary, manytimescomplicated,
to rearm the system.

Other recommendations of protection

Besidesthe useof reactancesvith thermalprotection,thereare other measureshat
can avoid, by prevention, the appearance of the problem.

As we havementionedbefore,the rectifying effectappeargprincipally at the end of
the usefullife of the lamps,reasonwhy a propermaintenancef the installationis
very important at the time of avoiding the problem.

A correctway, and unfortunatelynot often used,of prevention,is changingall the
lampsthathavereachedheir usefullife specifiedby the manufacturealthoughthey
have not given any signs of problems.
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When changesof color occurin Metal Halide lampsor continuousignitions and
extinguishesthe signthat the lamp is exhausteds practically sure,speciallyif we
know that they have approximately served the hours of useful life.

A tip to detectexhaustedampswithout beingin theinstallationconstantlyis the use
of time-lagignitors, which detectexhaustedamps, limiting the time that can be
igniting when the network voltage has not been disconnected.

This way, an exhaustedamp will ignite andwill extinguishmany times, until the
starterhasservedits ignition time, momentin which it will stopigniting thatlamp,
giving us the possibility to detect more easily the point of light extinguished.

NORMATIVE AND EXCEPTIONS

ThestandardEN60598-1establisheshe necessityof protectingluminariesdestinedo
be used as Sodium and Halide lamps where the Rectifying Effect can appear.

Due to the different systemsof lamp manufacturing,the manufacturershave
establishedsomeexceptiondor lampsthat are not susceptibleof causingrectifying
effect.

In advancethe SodiumandHalide lampsof 1000Warenot susceptiblef causingthe
effect(newversionsthatcausedt canappearreasonwhy this recommendatioshould
be verified).

For other voltagesand brands,is necessaryto consultthe manufacturerjf the
installation of protection wants to be avoided.

VenturalndustriesL.S., recommendshe useof thermalprotectiondn all thevoltages
up to 400W, avoidingthis way the possibility of failure by replacemenof different
lampsandevenfor protectionagainstothertype of surgedike the onescausedy a
voltage of an inadequate network.
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