
Technical Manual                                                                                 Rectifying Effect

Ventura Industries - LAYRTON

RECTIFYING EFFECT IN METAL HALIDE LAMPS

This effect can be produced permanently at the end of the lampÕs lifetime and

sporadically during the ignitions of its useful life.  It affects High Pressure Sodium

and Metal Halide lamps, with a few exceptions that we will explain here.  In the

greater percentage of cases the problem has presented at the end of the useful life of

the lamp, making it possible to have reached that end of life in advance due to the

external causes of the unit and the lamp, such as working at a high and continuous

voltage or the exposure to transitory surges.

As the discharge lamps age, the electrodes are worn away by the emission of

electrons to obtain the ignition and the maintenance of the arc.  If the wearing down

of the electrodes is not symmetrical, one of them works like cathode better than the

other (the same does not occur with the operation as an anode).  The result is

rectification.

There are several degrees of rectification that go from a small component of

continuous current superimposed to the alternating current, to a conduction in one

only direction.  In the first case, a ÒflickerÓ effect that can be observed visually and

which is a sign that it is necessary to act upon the installation (e.g. changing lamps).

In the second case, it can get to the destruction of the reactance and/or the ignitor

and/or the capacitor (this last one by temperature given off by the reactance mainly)

depending of the power and units used.  For example, in a unit of 70W where

normally ignitors for 150W are used, the ignitor is over dimensioned for 70W and

will be more likely for the reactance to fail.

In figure 1, the waveform obtained in an oscilloscope on the current of a

Sodium lamp of 150W with rectifying effect is shown.

The causes of the appearance of the rectifying effect are due to the own

characteristics of manufacture of High Pressure Sodium discharge and Metal Halide

lamps, and can be seen fortified by a bad election of the reactance and ignitor,

inadequate network voltages, and even a non recommended operation position of the

lamp.
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Values obtained in HIS 150W (In = 1.8A) with Rs =6m! =>I peak=
6

118
=19.66A; Ieff.= 

6

219.47
=7.87A

Fig.1. Rectifying effect waveform

PROTECTION MEASURES

Background

Initially, Ventura Industries L.S. recommended the utilization of fuses calibrated

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

The use of fuses had advantages and disadvantages.  While the detection of the high

intensity rectifying effect was immediate, the problems arose with particular lots of

lamps that caused in the first ignitions and until reaching their nominal regimes,

transitory surges that could make the fuses jump.  The fact that the fuse has to be

changed increases the problematic.
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Thermal Protection

Currently the units are protected adding in the reactance, in series with the winding, a

thermal protection, that consists in a bimetallic lamina that acts directly or indirectly

on the circuit, opening it when the temperature of the winding reaches a preset value

(around 160¼C in the LAYRTON reactance).

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.

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

opens) through the protector is the proper one to the rectifying effect and 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 protection is all advantages because by
having an automatic rearmament, the system indicates the defect, since a lamp that
goes off and on again will indicate that it has had a surge (the rectifying effect has
appeared) and that it needs to be replaced or that it is exhausted, and therefore needs
to be replaced as well.

In addition, it is not necessary to access the luminary, many times complicated,
to rearm the system.

Other recommendations of protection

Besides the use of reactances with thermal protection, there are other measures that
can avoid, by prevention, the appearance of the problem.

As we have mentioned before, the rectifying effect appears principally at the end of
the useful life of the lamps, reason why a proper maintenance of the installation is
very important at the time of avoiding the problem.

A correct way, and unfortunately not often used, of prevention, is changing all the
lamps that have reached their useful life specified by the manufacturer although they
have not given any signs of problems.
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When changes of color occur in Metal Halide lamps or continuous ignitions and
extinguishes, the sign that the lamp is exhausted is practically sure, specially if we
know that they have approximately served the hours of useful life.

A tip to detect exhausted lamps without being in the installation constantly is the use
of time-lag ignitors, which detect exhausted lamps, limiting the time that can be
igniting when the network voltage has not been disconnected.

This way, an exhausted lamp will ignite and will extinguish many times, until the
starter has served its ignition time, moment in which it will stop igniting that lamp,
giving us the possibility to detect more easily the point of light extinguished.

NORMATIVE AND EXCEPTIONS

The standard EN60598-1 establishes the necessity of protecting luminaries destined to
be used as Sodium and Halide lamps where the Rectifying Effect can appear.

Due to the different systems of lamp manufacturing, the manufacturers have
established some exceptions for lamps that are not susceptible of causing rectifying
effect.

In advance, the Sodium and Halide lamps of 1000W are not susceptible of causing the
effect (new versions that cause it can appear, reason why this recommendation should
be verified).

For other voltages and brands, is necessary to consult the manufacturer, if the
installation of protection wants to be avoided.

Ventura Industries L.S., recommends the use of thermal protections in all the voltages
up to 400W, avoiding this way the possibility of failure by replacement of different
lamps and even for protection against other type of surges like the ones caused by a
voltage of an inadequate network.


