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Lighting qua li ty, life time and avai la bi li ty of

high-pres su re disch ar ge lamp sys tems are

de ci si ve ly in flu en ced by the com po nents

used. New lamps with impro ved pho to-

me tric and ener gy ef fi cien cy pro per ties have 

led to in crea sed and more wi de spre ad use

of such sys tems. The choi ce of com po nents

has consequently become more important.

Next to pro vi ding an over view of the

ope ra tio nal cha rac ter is tics of com po nents

that are re qui red for high-pres su re disch ar ge 

lamps in com bi na ti on with mag ne tic

bal lasts, this bro chu re sets out cri te ria for

se lec ting such com po nents in line with lu mi -

nai re requirements and design features.

The main emp ha sis of the bro chu re is on

ig ni tors, a field in which de ci si ve de ve lop -

ments have re cent ly been made that have

crea ted a cor re spon ding need for

information.
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1. Disch ar ge Lamps

Disch ar ge lamps are ex tre me ly cost-ef fec ti ve 

due to their long life time and high light out -

put. Va ri ous de signs with dif fe ring light co -

lours and nu me rous lamp ra tings are

avai la ble to suit all prac ti cal ap pli ca tions.

Lamps are de sig ned to suit their in ten ded

use in all kinds of lu mi nai res and their con -

struc ti on fea tu res. Apart from the pho to-

me tric pro per ties, par ti cu lar at ten ti on has to

be paid to the tem pe ra tu re ba lan ce wit hin

the lu mi nai res. The ma xi mum va lu es spe ci -

fied by the lamp ma nu fac tu rers the re fo re

have to be ob ser ved to en su re safe long-

term lamp ope ra ti on. The dif fe rent light

co lours are pro du ced by va ri ous metal

vapours and/or gas blends in the bur ner

or by special luminescent materials.

De pen ding on the ope ra ting pres su re in

the disch ar ge tube (low- or high-pres su re),

lamps with spe ci fic ra di ati on cha rac ter is tics

can be manufactured.

Key to the lamp de sig na ti on sys tem:

L for low-pres su re

M for mer cu ry

S for so di um

H for high-pres su re

I for io di de

C for ce ra mic

Disch ar ge lamps ge ne ra te light as the

cur rent pas ses through io ni sed ga ses and

me tal va pour. De pen ding on the gas fil ling, 

vi si ble light is di rect ly ra di ated or UV ra dia-

tion is con ver ted into vi si ble light by lumi-

nes cent ma ter ials on the in si de sur fa ce of

the glass bulb. The ope ra ti on of disch ar ge

lamps is de pen dent on star ters or ig ni tors

that pro vi de the re qui si te igni ti on vol ta ge

in com bi na ti on with a bal last to stabilise the 

lamp current during normal operation.

High-pres su re disch ar ge lamps with inte-

gra ted ig ni tors are also avai la ble on the

mar ket, but the se sys tems have fai led to

have much impact.

Du ring nor mal ope ra ti on with mag ne tic

AC bal lasts at 50 Hz or 60 Hz, disch ar ge

lamps brief ly go out at the zero cros sing of

the lamp cur rent and then re-ig ni te when the 

mains vol ta ge in crea ses af ter po la ri ty re ver -

sal. This pro cess, which can be de mon-

stra ted using an os cil los co pe, is mar ked by

the re-igni ti on peak of the lamp vol ta ge and 

by brief dark pha ses of the light emis si on in

each si nu soi dal half-wave. The se dark

pha ses of the emit ted light are ge ne ral ly

not per cei ved by the hu man eye un less the

lamp is il lu mi na ting ra pid ly tur ning ob jects,

which are then per cei ved as being sta ti on-

ary or only tur ning slowly. This stro bos co pic

effect must be taken into consideration

(industrial lighting).
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Low-pres su re Disch ar ge High-pres su re Disch ar ge

Ope ra ting Pres su re 10–6...10–5 bar 0,3...9 bar

Type of Spec trum Line spec trum with only few in di vi du al li nes, pos si bly also UV Line spec trum, of ten with a con ti nu ous com po nent,

pos si bly also UV

Lu mi nous ef fi cien cy

of the disch ar ge

Low High

Re-igni ti on

be ha vi our

Im me di ate re-igni ti on of a hot lamp is pos si ble Im me di ate re-igni ti on of a hot lamp is only pos si ble with

a spe ci al ig ni tor, a so-cal led im me di ate start ignitor

Di men sions of

the disch ar ge tube

(or bur ner)

Lar ge and long Com pact and short

Lamp ty pes • Fluo res cent lamps (LM lamps)

• Low-pres su re so di um lamps (LS lamps)

• High-pres su re mer cu ry va pour lamps (HM lamps)

• High-pres su re so di um va pour lamps (HS lamps)

• Me tal ha li de lamps (HI lamps)

• Ce ra mic disch ar ge lamps (C-HI lamps)

Pro per ties of low- and high-pres su re disch ar ge lamps

Apart from the

pho to me tric

pro per ties,

par ti cu lar at ten -

ti on has to be

paid to the

tem pe ra tu re

ba lan ce wit hin

the luminaires.

Bal lasts

sta bi li se the

lamp cur rent

du ring nor mal

ope ra ti on.



Mag ne tic bal lasts cau se a pha se shift

bet ween the mains vol ta ge and the cur rent.

This pha se shift is des cri bed by the po wer

fac tor λ, who se va lue usu al ly ran ges

bet ween 0.3 and 0.7 λ. As a re sult of the

pha se shift the bal last not only draws

ope ra ting po wer, but also idle po wer from

the mains, the lat ter of which lo wers the

ef fec ti ve ness of the lighting. Uti li ty com-

pa nies the re fo re re qui re the po wer fac tor to

be in crea sed to over 0.85 λ for sys tems of

a cer tain size (usu al ly up wards of 130 W

per pha se con duc tor). Com pen sa ti on cap-

aci tors are re qui red to com pen sa te the idle

po wer (in crea se of the po wer fac tor),

whe re by only par al lel com pen sa ti on is re -

com men ded for disch ar ge lamps no wa days 

as it al lows po wer fac tors of over 0.85 λ to 

be at tai ned. The ca pa ci tan ce of the cap-

aci tor has to match the spe ci fi ca tions of the

bal last ma nu fac tu rer (type pla te or tech ni cal

do cu men ta ti on).

As a ty pi cal form of low-pres su re disch ar ge

lamp, fluo res cent lamps work with mer cu ry

va pour at low pres su re. Du ring nor mal

ope ra ti on the lamp cur rent pas ses through

the lamp elec tro des – which are made of

tungs ten wire and coa ted with emit ter ma-

te ri al – and trans ports elec trons into the

disch ar ge cham ber. As the elec trons col li de 

with the mer cu ry atoms, mer cu ry elec trons

are thrown out of or bit and then emit ener gy 

in the form of UV ra di ati on when they re turn 

to their ori gi nal po si ti on. The UV ra di ati on is 

con ver ted into vi si ble light by the fluo res cent 

coa ting on the in si de of the glass tube. The

com po si ti on of the lu mi nes cent ma te ri al de -

ter mi nes the light co lour of the emit ted light.

Fluo res cent lamps are used for cost-ef fec ti ve

lighting so lu tions with good co lour ren di ti on

pro per ties. Fluo res cent lamps at tain light

out put va lu es of up to 100 lm/W and a life 

time of bet ween 7,500 and 36,000 hours, 

de pen ding on the type of bal last and igni-

tion sys tem used. The life time of fluo res cent

lamps is ex pres sed in terms of their useful

life, i.e. the point in time at which the lamp

still produces 80% of its ori gi nal

il lu mi nan ce.

Low-pres su re so di um lamps also fall into the

ca te go ry of low-pres su re disch ar ge lamps

and at tain par ti cu lar ly high light out put

va lu es of up to 200 lm/W. Ho we ver, as

they only pro du ce mo no chro ma tic yel low

light, the se ty pes of lamp are only suit ab le

for il lu mi na ti on pur po ses with low colour

rendition requirements. 

High-pres su re disch ar ge lamps have

gai ned great im por tan ce in the form of

high-pres su re so di um lamps and me tal

ha li de lamps. The co lour ren di ti on pro per -

ties of me tal ha li de lamps are on par with

tho se of fluo res cent lamps. Ho we ver, me tal

ha li de lamps pro vi de the ad van ta ge of

smal ler sha pes with high lu mi nous ef fi cien -

cy, which ma kes them par ti cu lar ly suit ab le

for nar row light-gui ding sys tems. Due to

the se pro per ties, me tal ha li de lamps are

of ten used for sta ge and pho to gra phic

lighting, but also for lighting shops and

sta di ums. With the in tro duc ti on of smal ler

lamp wat ta ges and sha pes, the se lamps

have also found their way into hotels, banks 

and offices, etc.

In con trast to the tem pe ra tu re of ba re ly

100°C that the gas rea ches in a low-

pres su re disch ar ge lamp, this va lue

ap proa ches se ve ral thou sand de grees in

a high-pres su re disch ar ge lamp. The dis-

char ge cham ber has to be made of highly

heat-re sis tant quartz glass or ce ra mic to

with stand the bur ner temperature of

ap prox. 800°C.
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At the end of the life time of some high-

pres su re disch ar ge lamps with an ou ter bulb 

(high-pres su re so di um lamps, me tal ha li de

lamps), ex tre me ly rare cir cums tan ces can

ari se in which this ou ter glass bulb can

shat ter, thus re lea sing hot shards into the

at mo sphe re and po sing a fire ha zard. For

the se ap pli ca tions, lu mi nai res the re fo re have 

to fea tu re an en clo sed lamp to en su re any

parts are contained should the bulb shatter.

A suit ab le re fer en ce to this lamp be ha vi our

can be found in the sa les do cu men ta ti on of

and on the pa cka ging used by lamp

ma nu fac tu rers. The sym bols are in ac cor -

dan ce with the lu mi nai re stan dard IEC

60598, in line with which lamps that emit

UV ra di ati on or that could pose a risk if

ope ra ted with a de fec ti ve lamp also have

to labelled as such.

2. Life Time and Rec ti fier Ef fect of

High-Pres su re Disch ar ge Lamps

The life time of high-pres su re disch ar ge

lamps is not only shor te ned by the num ber

of igni tions and the pe ri od of ope ra ti on, but 

also by the fre quen cy with which igni ti on

pul ses fail to sa fe ly ig ni te the lamp. The

elec tro des and the bur ner are sub jec ted to

the grea test lo ads du ring igni ti on and the

start-up pha se, both of which con ti nu ous ly

age the lamp. This re sults in a re duc ti on of

light and fi nal ly the de struc ti on of the

electrodes at the end of their life time.

A cha rac ter is tic end-of-life fea tu re of

high-pres su re so di um lamps and me tal

ha li de lamps is an in crea se in ope ra ting

vol ta ge with in crea sing lamp ope ra ti on.

The lamp will go out if the re-igni ti on

vol ta ge va lue of the ope ra ting vol ta ge is

ex cee ded. This ma xi mum ope ra ting vol ta ge 

va lue is de ci si ve when de sig ning bal lasts.

Lamps with this ex ces si ve ope ra ting vol ta ge

are unable to ignite and have to be

replaced.
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Sym bol

Lamps for sole use in en clo sed lu mi nai res

Lamps that may not be con nec ted to the mains if the lamp is de fec ti ve

Lamps that emit UV ra di ati on; the lu mi nai re de sign must be adap ted to suit

Lamps that are suit ab le for use with open lu mi nai res

UV



Next to the con ti nu ous ageing pro cess of

high-pres su re so di um and me tal ha li de

lamps, ad di tio nal end-of-life ef fects can

oc cur due to asym me tri cal elec tro de ero si on 

and in rare ca ses also un sea led parts of the 

bur ner, which are cau sed by ag gres si ve

sub stan ces being de po si ted on the bur ner

wall. Both ca ses are mar ked by fli cke ring

light and re du ced lu mi nous flux. This type

of lamp fault is re fer red to as the rec ti fier

ef fect, as a re sult of which the re sistance of

the bal last is cle ar ly lo we red and the cur rent 

ri ses wit hin a half-wave of the mains

vol ta ge. Fig. 1 shows the lamp cur rent of a

lamp dis play ing the rec ti fier ef fect. In spe-

cial ca ses, ope ra ti on is only pos si ble du ring 

a half-wave of the mains pe ri od (100%

rec ti fi ca ti on). Lamps dis play ing the rectifier

effect must be replaced immediately.

Lamps that can de ve lop the des cri bed

sa fe ty risk at the end of their life time are na -

med by lamp ma nu fac tu rers. To ope ra te the -

se lamps, a ther mal cut-out the re fo re needs

to be fit ted to the luminaire.

Fig. 1: Ty pi cal wa ve form of the cur rent with

a lamp dis play ing the rec ti fier effect.

3. Mag ne tic Bal lasts for

High-Pres su re Disch ar ge Lamps

Mag ne tic bal lasts for high-pres su re dis-

char ge lamps sta bi li se the ope ra ting point

of a lamp, the re by in flu en cing the system's

wat ta ge and lu mi nous flux, its light out put

and life time as well as the co lour

tem pe ra tu re of the light. Mag ne tic bal lasts

are con nec ted to the mains and are thus

go ver ned by the sa fe ty and EMC re gu la -

tions of the coun tries in which they are

used. Wit hin the Eu ro pe an Union, mag ne tic 

bal lasts have to com ply with EU Di rec ti ves.

For do cu men ta ti on pur po ses, ma nu fac tu rers

are ob li ged to la bel bal lasts with the CE

mark. The ENEC mark on the bal lasts in-

di ca tes that EU norms governing safety and

performance have been fulfilled.

3.1 Functio nal prin ci ple

of mag ne tic bal lasts

The vol ta ge nee ded to ig ni te a high-

pres su re disch ar ge lamp is supp lied by an

ig ni tor in com bi na ti on with a mag ne tic

bal last. Once the lamp has been ig ni ted,

the bal last ser ves to li mit the ope ra ting

cur rent. The igni ti on sys tem used de ter mi nes

the way the igni ti on vol ta ge pul ses are

ge ner ated. With su per im po sed sys tems, the 

ne ces sa ry igni ti on vol ta ge is ge ner ated by

the ig ni tor it self, whe re as with pul se sys tems

the igni ti on vol ta ge is joint ly supp lied by the 

ig ni tor and the bal last. Care must be ta ken

to en su re the struc tu re of the ballast (in su la-

tion) is suitable for such high voltages.

As the lamp cur rent and lamp vol ta ge

va lu es spe ci fied by lamp ma nu fac tu rers for

high-pres su re so di um (HS) and me tal ha li de

lamps (HI) are usu al ly iden ti cal gi ven the

same lamp wat ta ge and the re qui red im-

pe dan ces for the bal last are also the same,

it is of ten pos si ble to use the same bal lasts

for both ty pes of lamp. It should be no ted

that HI lamps are sus cep ti ble to co lour

chan ges if the im pe dan ce va lue de via tes

from the no mi nal va lue. For that rea son

Voss loh-Schwa be en su res all bal lasts

com ply with the nar ro wer to ler an ces of

the se lamps.
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In ad di ti on, the ma xi mum DC va lue must

be ob ser ved for HI lamps. The ma xi mum

star ting cur rent is spe ci fied for HS lamps

ins te ad of the ma xi mum DC value. 

3.2 In su la ti on sys tem and life

time of mag ne tic bal lasts

The life time of mag ne tic bal lasts is

de pen dent on the in su la ti on sys tem used

and the tem pe ra tu re load du ring ap pli ca-

tion. The in su la ti on sys tem used by VS for

mag ne tic bal lasts for high-pres su re dis-

char ge lamps en ab les a win ding tem-

pe ra tu re (tw) of 130°C in si de the lu mi nai re

wit hout im pai ring the spe ci fied life time. For

te sting pur po ses, the in su la ti on sys tem is

ope ra ted in a hea ting cham ber at 222°C

for a pe ri od of 30 days, af ter which time

the lamp has to start sa fe ly wit hout the

in su la ti on sys tem dis play ing a fault. This

brief life time test is based on the law

developed by the American Montsinger.

Spe ci al bal lasts with dou ble in su la ti on that

com ply with the la test Eu ro pe an stan dards

are avai la ble for use with Pro tec ti on Class II 

lu mi nai res. Apart from the ballasts' dou ble

in su la ti on, par ti cu lar at ten ti on was paid to

re-di men sio ning the cree pa ge and air

clea ran ce dis tan ces in or der to satisfy the

safety requirements.

If the ma xi mum va lue for the win ding

tem pe ra tu re in the lu mi nai re is ob ser ved,

the bal last can be ex pec ted to ope ra te for

10 ye ars. In this time, a fai lu re rate of

= 0.4% per 1,000 hours can be ex pec ted.

Ho we ver, kee ping the win ding tem pe ra tu re

be low the ma xi mum tw va lue will in crea se

the ballast's life time and lower its

fai lu re rate.

3.3 Avoi ding ex ces si ve

tem pe ra tu res in lu mi nai res

with mag ne tic bal lasts

fea tu ring ther mal cut-outs

The rec ti fier ef fect, which can oc cur as a

re sult of asym me tri cal elec tro de ero si on and 

un sea led parts of the bur ner (with lamps

fea tu ring an ou ter bulb), cau ses an in crea se 

in cur rent through the mag ne tic bal last as its 

re sis tan ce to un du la to ry cur rent (di rect and

al ter na ting cur rent) de crea ses. A mar ked

de via ti on from the si nu soi dal sha pe of a

half-wave is a mea su re of the ballast's

de gree of sa tur ati on. Alt hough this can

cons ti tu te a qua si-sta ble sta te for a long

pe ri od of time, this un du la to ry cur rent over-

lo ads all lu mi nai re parts (lamp hol ders,

ca bles, bal lasts, ig ni tors) through which it

flows. Care must the re fo re be ta ken to

ex chan ge lamps in good time. This di rect

cur rent is sub ject to great am pe ra ge va ria-

tion and of ten can not be dif fer en tia ted from

al ter na ting cur rent. Sa fe ty and ex cess-cur rent 

fu ses are un suit ab le for gua ran te eing safe

se lec ti on of the type of current. As a result,

luminaires with lamps that can cause this

effect must be fitted with thermal protection.

The stan dards go ver ning lu mi nai res also

in clu de ap pro pria te test cir cuits for te sting

lu mi nai res ope ra ted with mag ne tic bal lasts.

Figs. 2 and 3 show the se test cir cuits,

which in clu de a rhe os tat for regulating the

current.

The safe pre ven ti on of ex ces si ve ly high

tem pe ra tu res must be gua ran teed in ac cor -

dan ce with the lu mi nai re stan dard IEC

60598-1, "Lu mi nai res; Part 1: Ge ne ral

Re qui re ments and Tests".
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As a cost-ef fec ti ve al ter na ti ve to ad di tio nal ly 

fit ting a se pa ra te ther mal cut-out, Voss loh-

Schwa be pro vi des mag ne tic bal lasts with

in te gra ted ther mal pro tec ti on that en su re the 

lu mi nai re does not over he at. An in tel li gent

ther mal cut-out is used for lamp wat ta ges

of up to 150 W that mea su res both the

ballast's tem pe ra tu re and the cur rent flo wing 

through its win ding. For low-wat ta ge lamps

in par ti cu lar this pa ten ted so lu ti on

gua ran tees that the cur rent is in ter rup ted

be fo re the win ding has time to heat up.

Cur rent se lec ti on is un ne ces sa ry for lamps

over 150 W as the higher currents

guarantee effective utilisation of the

generated heat.

The ther mal cut-outs fea tu re an au to ma tic

re set functi on, which me ans that the cut-out

re turns to its ori gi nal po si ti on af ter dis-

con nec ti on from the mains and its coo ling

down pe ri od has elap sed. This en su res the

lamp cir cuit is rea dy for use again af ter

ex chan ging a defective lamp.

Using a 70 W lamp as an ex am ple,

the cur rent would be cut off upon ex cee ding 

the no mi nal ope ra ting cur rent ac cor ding to

the fol lo wing criteria:

• 2 x ope ra ting cur rent:

30 mi nu tes

• 3 x ope ra ting cur rent:

1 mi nu te

• 4 x ope ra ting cur rent:

< 30 se conds

The se cut out ti mes are in flu en ced by the

win ding tem pe ra tu re, which me ans that

hig her va lu es re sult in the cur rent being cut

off more quic kly. VS bal lasts with in tel li gent

ther mal cut-outs have been de ve lo ped and

ap pro ved in ac cor dan ce with IEC

61347-2-9 and bear the ENEC mark of

the VDE-PZI for sa fe ty and per for man ce. In

line with this stan dard, the ma xi mum wind-

ing tem pe ra tu re of tw +5 K must not yet

lead to the cut-out being trig ge red. The

tem pe ra tu res at which the ther mal cut-outs

are ac ti vat ed are se lec ted and de ter min ed

in line with the design features of the

ballasts.

This stan dard can also re qui re di sclo su re of

the hig hest bal last sur fa ce tem pe ra tu re upon 

ac ti vat ion of the ther mal cut-out. This va lue

can be found as a tem pe ra tu re va lue con-

tai ned in a tri an gle on the bal last's la bel,

but is rare for mag ne tic bal lasts. Apart from

the trig ger me cha nism for the ther mal cut-

out, the win ding tem pe ra tu re of the bal last

wit hin the lu mi nai re also has to be tes ted as 

dif fe rent va lu es can be at tai ned. The wind-

ing tem pe ra tu re (e.g. tw = 130°C) must not 

be ex cee ded if the ballast is to reach its full

life time.

Fig. 2: Cir cuit dia gram for te sting the rec ti fier

ef fect of cer tain high-pres su re so di um and me tal

ha li de lamps

Fig. 3: Al ter na ti ve cir cuit for si mu la ting lamps

with the rec ti fier ef fect for te sting me tal ha li de

luminaires

Ex per ien ce has shown that tests con duc ted

with the cir cuit shown in Fig. 2 yield

su pe ri or re sults to tho se con duc ted in line

with the cir cuit shown in Fig. 3.
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3.4 Se lec ti on cri te ria for

mag ne tic bal lasts for high-

pres su re disch ar ge lamps

VS pro vi des a bro ad ran ge of bal lasts for

va ri ous mains vol ta ges, mains fre quen cies

of 50 Hz and 60 Hz as well as dif fe ring

de grees of self-hea ting to suit va ri ous lu mi -

nai re de signs and ap pli ca tions. The ran ge

also in clu des bal lasts with va ria ble vol ta ge

tap ping points and bal lasts for con nec ting

two lamps of dif fe rent wat ta ges. The prod-

uct spec trum is furt her com ple men ted by

en cap su la ted bal lasts and con trol gear units 

that can be used as independent ballasts.

Vol ta ge tap ping points en su re a bal last can

be pre ci se ly ad jus ted to the pres cri bed

mains vol ta ge. This in turn al lows the lamp

to at tain its op ti mum light co lour and life

time. Bal lasts that can be used to ope ra te

two lamps of dif fe rent wat ta ges (e.g.

50 W/ 80 W) can also be used with

po wer switches.

The win ding tem pe ra tu re (tw) of a mag ne tic 

bal last is de pen dent on two pa ra me ters

du ring ap pli ca ti on, na me ly the am bient tem -

pe ra tu re and the de gree of self-hea ting due

to in he rent los ses. The ∆t va lue du ring

nor mal ope ra ti on is a mea su re of the in-

he rent los ses. This va lue can be found on

the bal last label or in the tech ni cal spe ci fi -

ca tions. The ∆t va lue of a bal last must be

se lec ted to suit the tem pe ra tu re be ha vi our

of the lu mi nai re. The tw va lue spe ci fied on

a bal last's label and in its tech ni cal spe ci fi -

ca tions must not be ex cee ded in si de the

lu mi nai re if it and the lu mi nai re are to ope -

ra te sa fe ly and at tain their full life ti mes.

Ex cee ding the spe ci fied tw va lue by just

10°C cuts the life time by half (Mont sin ger

law). The tw va lue is che cked by mea su ring 

the tem pe ra tu re of the winding via the

chan ge in re sis tan ce of the cop per wire in

the bal last.

Voss loh-Schwa be de ve lops bal lasts ac cord-

ing to IEC lamp data and the speci fic re-

qui re ments of the lamp ma nu fac tu rers. In a

si mi lar man ner, con si der ati on is ta ken of the 

la test de ve lop ments with re gard to the

ma ter ials used. In this re spect, VS at ta ches

par ti cu lar im por tan ce to mee ting the nar row 

to ler an ces of bal last im pe dan ce va lu es. This 

is a de ci si ve ad van ta ge for op ti mi sing the

light out put, light co lour and life time of

high-pres su re disch ar ge lamps and is the

re sult of every bal last being in di vi du al ly

ad jus ted du ring the au to ma ted pro duc ti on

and te sting pro cess. In ad di ti on, the po wer

loss of a bal last has to be kept wit hin

nar row tolerances if the temperature be-

ha vi our of the luminaires is to be cor res-

pon ding ly stable.

Apart from the elec tri cal and ther mal va lu es, 

a ballast's di men sions are one of the main

se lec ti on cri te ria. The VS ran ge co vers the

fol lo wing dimensions:

• 53 x 66 mm

Fi xing di men sions: 80 mm, 

108 mm, 112 mm, 117 mm, 145 mm, 

153 mm and 180 mm

• 92 x 102 mm

Fi xing di men sions: 133 mm, 

148 mm, 163 mm, 173 mm, 203 mm 

and 248 mm

• 118 x 139 mm

Fi xing di men sions: 190 mm, 

210 mm and 240 mm

En cap su la ted bal lasts are avai la ble with the 

fol lo wing di men sions:

• 61 x 74 mm

Fi xing di men sions: 96 mm,

116 mm and 120 mm)

• 66 x 78 mm

 Fi xing di men sions: 151,5 mm,

170,5 mm, 180,5 mm and 202,5 mm

• 100 x 113 mm

Fi xing di men sions: 120 mm 

and 135 mm 

• 135 x 155 mm

Fi xing di men sions: 141 mm, 

161 mm, 191 mm and 277 mm

Tech ni cal de tails re gar ding mag ne tic

bal lasts for high-pres su re disch ar ge lamps

can be found in the main VS catalogue.
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4. Com pen sa ti on Ca pa ci tors

for High-Pres su re Disch ar ge Lamp 

Circuits

Com pen sa ti on ca pa ci tors are de sig ned to

com pen sa te the in duc ti ve blind cur rent of

disch ar ge lamp sys tems po we red with

mains fre quen cies of 50 Hz and 60 Hz.

Par al lel MPP ca pa ci tors (me tal li sed plas tic

po ly pro py le ne) are used for high-pres su re

disch ar ge lamps. Com pen sa ti on ca pa ci tors

help to in crea se the po wer fac tor to va lu es

over 0.85 λ as re qui red by po wer supp ly

com pa nies.

VS MPP ca pa ci tors con tain a low-loss die -

lec tric po ly pro py le ne foil. Zinc and alu mi ni -

um or pure alu mi ni um va pour is va cu um-de -

po si ted di rect ly on one side of this foil. As

the con tacts at eit her end of the ca pa ci tor

win ding fea tu re a spray ed me tal coa ting,

they are suit ab le for high cur rent lo ads and

en ab le low-in duc ti on wi ring bet ween the

con tacts and the win ding.

Fig. 4: Struc tu re of an MPP ca pa ci tor

Ca pa ci tors with a no mi nal vol ta ge of

280 V or more are fil led with oil or re sin

once the win ding has been in ser ted in the

ca pa ci tor ca sing. This pro tects the win ding

from the en vi ron ment and re du ces parti al

disch ar ges, thus en su ring both a long

life time and sta ble ca pa ci tan ce va lu es.

Parti al disch ar ge ef fects are of les ser im-

por tan ce with ca pa ci tors ope ra ted with

a nominal voltage of under 280 V so that

these are generally not filled with oil or

resin.

Fil led ca pa ci tors of un der 280 V are used

for cri ti cal am bient con di tions. All VS MPP

ca pa ci tors are com ple te ly PCB-free

(po ly chlo ri na ted biphenyls).

VS MPP ca pa ci tors con tain a self-hea ling

die lec tric foil. In the event of a short-cir cuit

(die lec tric bre ak down in the win ding), the

me tal de po sits around the dis rup ti ve bre ak -

down point va po ri se due to the high

tem pe ra tu re of the brief arc of light that is

crea ted. Wit hin the spa ce of just a few

mi cro se conds the me tal va pour is dis pla ced 

from the cen tre of the bre ak down due to the 

ex cess pres su re crea ted du ring the die lec tric 

bre ak down. This crea tes an un coa ted zone

around the bre ak down point that com ple te ly 

iso la tes it. The ca pa ci tor remains fully

functional during and after the breakdown.

The self-hea ling abi li ty of the ca pa ci tor can

de crea se with time and if ope ra ted un der

cons tant over lo ad con di tions. As a re sult,

the risk of a non-hea ling die lec tric bre ak -

down with con ti nuing short-cir cuit can ari se. 

The re fo re, a self-hea ling ca pa ci tor must not

be con fu sed with a fail-safe device. 

Com pen sa ti on ca pa ci tors fall into two type

fa mi lies (A and B) ac cor ding to IEC 61048 

(ori gi nal wording):

• Type A Ca pa ci tors

"Self-hea ling par al lel ca pa ci tor not

ne ces sa ri ly in clu ding an in ter rup ter

de vi ce"

• Type B Ca pa ci tors

"Self-hea ling ca pa ci tor used in se ries

lighting cir cuits or self-hea ling par al lel

ca pa ci tor, con tai ning an in ter rup ter

de vi ce"

4.1 Ca pa ci tors with an au to ma tic

switch-off, Type B ca pa ci tors in

ac cor dan ce with IEC 61048

Self-hea ling ca pa ci tors do not re qui re

short-cir cuit pro tec ti on as they are self-

re pai ring af ter a bre ak down in the die lec tric 

foil. Ho we ver, ex cess pres su re can de ve lop

in the ca pa ci tor in the event of vol ta ge

over lo ads or at the end of its life time

due to frequent breakdowns.
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To pre vent the ca sing from ex plo ding, the

her me ti cal ly sea led ca pa ci tors are fit ted

with a con tact brea ker in ac cor dan ce with

EN 61048; A2 (Type B Ca pa ci tors).

Ex cess pres su re in the ca pa ci tor opens out

a con cer ti na sec ti on cau sing the ca sing to

ex pand length ways. This re sults in the con -

tacts rup tu ring at a pre de ter min ed brea king

point, which ir re ver si bly in ter rupts the cur rent 

to the ca pa ci tor win ding. This type of

se cu red ca pa ci tor with an au to ma tic switch-

off is still of ten re fer red to as a fla me- and

explosion-proof capacitor with a bre ak-

ac ti on mechanism.

Fig. 5: Con tact brea ker

4.2 Ca pa ci tors wit hout an au to -

ma tic switch-off, Type A Ca pa ci -

tors in ac cor dan ce with IEC 61048

Type A ca pa ci tors are also self-hea ling and

re qui re no short-cir cuit pro tec ti on. Ho we ver,

in con trast to Type B ca pa ci tors, Type A

ca pa ci tors are not fit ted with a spe ci fic

fail-safe me cha nism as pres cri bed by the

stan dards for Type B ca pa ci tors. The

re qui re ments laid down in the stan dard for

Type A ca pa ci tors (spe ci al tem pe ra tu re and 

life time tests) are de sig ned to en su re a

suf fi cient de gree of de vi ce sa fe ty and

avai la bi li ty. Even so, the se ca pa ci tors can

also de ve lop er ra tic end-of-life be ha vi our.

For that rea son, Type A ca pa ci tors should

only be built into lu mi nai res for ope ra ti on in

ambient conditions that are uncritical with

regard to flammable materials.

Tem pe ra tu re-pro tec ted ca pa ci tors are a

furt her de ve lop ment of Type A ca pa ci tors

and are fit ted with a ther mal fuse that is

trig ge red by over hea ting as a re sult of elec -

tri cal or ther mal over lo ad. They are tes ted

in ac cor dan ce with EN 61048 A2 and

com ply with Type A re qui re ments. Ex cess

tem pe ra tu re cau ses the two wire ends of the 

ele ment in si de the fuse to melt into bead

sha pes that are ful ly iso la ted from each

ot her by spe ci al in su la ti on. 95% of all

cri ti cal ca ses of ca pa ci tor fai lu re are pre-

ce ded by a gra du al in crea se in the loss

fac tor, which is in turn al ways ac com-

pa nied by an in crea se in the win ding

tem pe ra tu re. Thus, the fuse provides

effective thermal protection in most ca ses

of capacitor failure.

 

Fig. 6: Ther mal ele ment

4.3 Se lec ti on cri te ria for

com pen sa ti on ca pa ci tors

The ca pa ci tors are fi xed using M8 screws

or M12 base screws. In ad di ti on, pot ted

ca pa ci tors are also avai la ble with a la te ral

clip. All ca pa ci tors can be moun ted any

way up. Ho we ver, ca pa ci tors fit ted with

over pres su re pro tec ti on re qui re clea ran ce

of at least 10 mm abo ve the con tacts so

en su re the ca sing can ex pand un hin de red

if the fuse is triggered.
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VS ca pa ci tors are de sig ned for con ti nu ous

ope ra ti on at the spe ci fied no mi nal vol ta ge

and tem pe ra tu re. Ex cee ding the se va lu es

will shor ten the life time of the ca pa ci tor.

The spe ci fied ma xi mum tem pe ra tu re re fers

to the per mis si ble temperature at the

capacitor's surface.

Ca pa ci tors must not be sub jec ted to con -

den sa ti on. The pres cri bed hu mi di ty li mits

must not be ex cee ded, even du ring storage. 

The fol lo wing tab le pro vi des ex per ien ce

va lu es re gar ding the life time of ca pa ci tors.

A 3% to 10% re duc ti on in ca pa ci tan ce and

a fai lu re rate of 3% can be ex pec ted over a 

capacitor's life time. Over hea ting, over-

lo ads, mains har mo nics and high hu mi di ty

le vels all go to shor ten the life time of a

capacitor.

All VS ca pa ci tors with plas tic ca sings are

made of fla me-re tar dant ma ter ials. How-

ever, the sea ling com pounds, oil fil lings and 

the win dings are flam ma ble. Due con si der -

ati on must be ta ken of this fact when in-

te gra ting ca pa ci tors into a de vi ce. The fire

load of an MPP ca pa ci tor amounts to

ap prox. 40 MJ/kg. VS ca pa ci tors do not

con tain any PCBs, sol vents or ot her ha zar -

dous or ban ned ma ter ials and the re fo re

do not need to be mar ked in ac cor dan ce

with the ha zar dous sub stan ces di rec ti ve.

The re qui re ments of the RoHS Di rec ti ve

2002/95/EC (Re stric ti on of the Use of

Ha zar dous Sub stan ces) are al rea dy being

com plied with, all ex cept for lea ded sol der. 

From 2005 on wards, only lead-free

sol de ring me tals will be used.

The VS ran ge in clu des par al lel ca pa ci tors,

Type A, in plas tic or alu mi ni um ca sing with

a built-in disch ar ge-re sis tor, whe re by eit her

push-in or IDC ter mi nals for au to ma ted

lu mi nai re wi ring can be fit ted. In ad di ti on,

Type B ca pa ci tors in an alu mi ni um ca sing

with a built-in disch ar ge-re sis tor are avail-

able and can be pro vi ded with push-in

terminals or spade connectors.

Tech ni cal de tails on ca pa ci tors can be

found in the main VS ca ta lo gue.
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5. Lamp hol ders for High-Pres su re

Disch ar ge Lamps

Va ri ous lamp hol der fa mi lies are avai la ble

for va ri ous lamp ba ses, for ins tan ce: E27,

E40, E26, E39, RX7s, Fc2, G8.5, GX10,

G12, PG12-1, KY12s, etc.

The in for ma ti on pro vi ded on the label of a

lamp hol der for high-pres su re disch ar ge

lamps dif fers from the de tails found on the

labels of lamp hol ders for in can de scent and

fluo res cent lamps. Apart from in di ca ting the

ope ra ting vol ta ge in V, the lamp hol der or

label or tech ni cal spe ci fi ca tions will also

spe ci fy the per mis si ble igni ti on vol ta ge in kV 

and the per mis si ble cur rent in Amps. The se

data could be pre sen ted as fol lows:

4/250/5kV or 4/500/5kV (cur rent/

wor king voltage/ignition voltage). 

A chan ge has ta ken pla ce with re gard to

the wor king vol ta ge du ring the last few

ye ars, whe re by the per mis si ble vol ta ge has

now been li mit ed to 250 V for mag ne tic

bal lasts. Elec tro nic bal lasts can supp ly a

lamp with wor king vol ta ges of more than

250 V, a re qui re ment of dim ming ope ra -

tions. This va lue is spe ci fied as "Uout" on the 

elec tro nic bal lasts them sel ves and in the

tech ni cal spe ci fi ca tions. To pro vi de lumi-

nai re ma nu fac tu rers with a wide choi ce of

dif fe rent bal lasts, the Eu ro pe an lamp hol der

in du stry has agreed on a wor king vol ta ge

of 500 V for lamp hol ders. In line with IEC

re qui re ments, the cree pa ge dis tan ces and

cle aran ces of the lamp hol ders the re fo re

have to be di men sio ned to suit the se

vol ta ges.

The sa fe ty and ageing of lamp hol ders are

pri ma ri ly in flu en ced by the tem pe ra tu re

lo ads in the lu mi nai res. The T mar king of a

lamp hol der spe ci fies the ma xi mum tem-

pe ra tu re up to which the lamp hol der can be 

ther mal ly loa ded wit hin the lu mi nai re.

The tem pe ra tu re wit hin the lu mi nai re must

the re fo re be tes ted un der all pos si ble ope-

ra ting con di tions, for which suit ab le pro vi -

sions are con tai ned in the exi sting IEC

stan dards. Ho we ver, men ti on must still be

made of the end-of-life phe no me na of dis

-char ge lamps that can lead to un de fi ned

tem pe ra tu re in crea ses of the lamp hol ders as 

a re sult of high cur rents. The re fo re, also in

the in te rest of lamp hol der pro tec ti on,

ther mal cut-outs have to be fitted to lumi-

nai res or ballasts when using lamps that

can develop this risk.

The UV ra di ati on of the lamps cou pled with

the high-fre quen cy vol ta ge of the ig ni tor

cau se the sur fa ce of ce ra mic lamp hol ders to 

io ni se so that a part of the igni ti on vol ta ge

can be disch ar ged to the earth po ten ti al.

UV-sta bi li sed plas tic lamp hol ders that do

not dis play this ef fect are the re fo re also

pro vi ded to day. The se plas tic lamp hol ders

are smal ler and ma nu fac tur ed to nar ro wer

to ler an ces, as a re sult of which they are

more suit ab le for lu mi nai re con struc tions.

Com pli an ce with the ma xi mum tem pe ra tu re

(T mar king) in the luminaires is of particular

importance when using plastic lampholders.

Spe ci al con si der ati on must also be gi ven

to the ca bles of lamp hol ders for disch ar ge

lamps. Si li co ne ca bles are highly re sis tant

against die lec tric bre ak downs and thus par -

ti cu lar ly suit ab le for high igni ti on vol ta ges.

PTFE ma ter ials are not as bre ak down-

re sis tant and thus re qui re ca bles with thi cker 

in su la ti on that are suit ab le for use in circuits

involving ignition voltages.

Voss loh-Schwabe's lamp hol der ran ge

co vers every need to a cor re spon ding

va rie ty of ca bles. Lu mi nai res must be wi red

to suit the tem pe ra tu re load and earth

capacitance.

Tech ni cal de tails on VS lamp hol ders for

high-pres su re disch ar ge lamps can be found 

in the main VS ca ta lo gue.
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Fig. 7: Ba ses of the most com mon ly used HI, C-HI and HS lamps
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6. Ig ni tors for High-Pres su re

Disch ar ge Lamps

Apart from sys tems con tai ning an in te gra ted 

igni ti on de vi ce, high-pres su re disch ar ge

lamps (HS, HI and C-HI lamps) are ig ni ted

using three dif fe rent igni ti on systems:

• su per im po sed igni ti on sys tems

• pul se igni ti on sys tems

• im me di ate igni ti on sys tems

(hot re-start igni ti on sys tems)

Im me di ate igni ti on sys tems ig ni te the hot

lamp using high-fre quen cy vol ta ges of up

to 70 kV in the MHz ran ge. Owing to the

cree pa ge dis tan ces and clea ran ces of the

base-lamp hol der sys tems and the lamp

con struc ti on, not all lamps per mit a hot

res tart. In such ca ses, spe ci fic in for ma ti on

must be ob tai ned from lamp hol der and

lamp ma nu fac tu rers. As a re sult of their

spe ci al tech ni cal re qui re ments, im me di ate

igni ti on sys tems are only ra re ly used. Su per -

im po sed or pul se igni ti on sys tems are used

in the ma jo ri ty of ca ses.

The igni ti on vol ta ge of HS, HI and C-HI

lamps is de pen dent on the type of lamp

tech no lo gy used. Only high-pres su re so di um 

lamps up to 70 W with an E27 base

ope ra te with an igni ti on vol ta ge of 1.8 to

2.3 kV (as sti pu la ted in IEC 60662). All

ot her high-pres su re disch ar ge lamps of the

so di um va pour and me tal ha li de fa mi lies

are ig ni ted with igni ti on vol ta ges of 4.0

to 5.0 kV (with the exception of special

lamps).

With the two igni ti on sys tems un der re view

(su per im po sed and pul se prin ci ple), the

igni ti on vol ta ge for high-pres su re disch ar ge

lamps has to be ge ner ated at the mi ni mum

supp ly vol ta ge spe ci fied for the lamp type

and at a cer tain pha sing of the supp ly

vol ta ge. For this rea son, igni ti on vol ta ges

usu al ly ran ge between 60 to 90° el and

240 to 270° el.

 

Both me thods have to en su re the ge ner ati on 

of igni ti on pul ses cea ses once the lamp has

been ig ni ted. 

With all igni ti on sys tems that do not fea tu re

an au to ma tic switch-off, de fec ti ve lamps or

lamps at the end of their life time must be

ex chan ged im me di ate ly to avoid da ma ging 

the lu mi nai re and/or the lu mi nai re com po -

nents. 

To pro tect its com po nents, the lu mi nai re

must al ways be dis con nec ted from the

supp ly vol ta ge be fo re ex chan ging the lamp.

Re gard less of the sys tem used, lamps should 

only ever be ex chan ged af ter the lu mi nai re

has been dis con nec ted from the supp ly

vol ta ge both for sa fe ty rea sons and to avoid 

da ma ging the lu mi nai re components.
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Fig. 8: Pha sing of the igni ti on pul ses: three igni ti on pul ses on the po si ti ve and the ne ga ti ve half-wave

of the supp ly voltage
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90° el and 240°
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6.1 Su per im po sed igni ti on sys tem

With su per im po sed ig ni tors, the igni ti on

vol ta ge is ge ner ated on the in put side of

the ig ni tor with the help of an im pul se

transfor mer (through which the lamp cur rent

flows) and a ca pa ci tor. Su per im po sed

ig ni tors the re fo re work in de pen dent ly of

bal lasts and ge ne ra te de fi ned igni ti on

vol ta ges wit hin the spe ci fied mains vol ta ge

ran ge, whe re by the en ti re ± 10% to ler an ce

range of the mains voltage can be utilised.

As the mains fre quen cy only plays a mi nor

role, the se sys tems work equal ly well at

50 Hz and 60 Hz. In ac cor dan ce with the

lamp manufacturer's spe ci fi ca tions, pul ses or 

clus ters of pul ses of de fi ned width and

height are ge ner ated in every half-wave.

Af ter the lamp has been ig ni ted, the lamp

cur rent flows through the se con da ry win ding 

of the pul se trans for mer in the su per im po sed 

ig ni tor. This crea tes a po wer loss that le ads

to self-hea ting of the su per im po sed ig ni tor.

The in he rent los ses of the ig ni tor only

ac count for a small part of the to tal sys tem

po wer, but still need to be ta ken into con-

si der ati on when se lec ting an ig ni tor sys tem

for a lu mi nai re. If one sub tracts the self-

hea ting from the spe ci fied ma xi mum ca sing

tem pe ra tu re (tc), one ar ri ves at the ma xi mum 

per mis si ble am bient tem pe ra tu re. The

ca sing tem pe ra tu re must neit her fall be low

–30°C, nor ex ceed the ma xi mum va lue

sta ted on the de vi ce.

To en su re safe igni ti on, su per im po sed

ig ni tors should be moun ted near the lamp -

hol der. The dis tan ce from the ig ni tor to the

lamp is de pen dent on the re spec ti ve ma xi -

mum per mis si ble load ca pa ci tan ce, which

is spe ci fied in the tech ni cal spe ci fi ca tions of 

each ig ni tor. The ca pa ci ti ve load of the

ca ble is de pen dent on its spe ci fic pro per ties 

and wi ring and usually ranges bet ween

10 pF to 100 pF per metre.
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Fig. 10: Cir cuit prin ci ple of a su per im po sed

ig ni tor

6.1.1 Po wer Flas hing

Un fa vou ra ble phy si cal in ter ac tions bet ween

the high-pres su re disch ar ge lamp and the

su per im po sed ig ni tor can lead to the lamp

cur rent (with high di/dt) being swit ched on

and off at high fre quen cy (po wer flas hing).

This po wer flas hing ef fect, which is asso-

cia ted with high cur rent and vol ta ge pul ses, 

puts a strain on the com po nents of the

su per im po sed ig ni tor and can even lead to

its de struc ti on if no spe ci al ly in te gra ted pro -

tec ti ve com po nents are fit ted. To re du ce this 

ef fect, a dam ping re sis tor has to be inte-

gra ted in the ig ni tor and con nec ted in se ries 

to the ca pa ci tor, which in turn is con nec ted

in par al lel to the lamp. Voss loh-Schwa be

ig ni tors are all fit ted with a re sis tor of this

kind (100 ), as re com men ded by EL -

MAPS (Eu ro pe an Lamp Ma nu fac tu rers As so -

cia ti on for the Pre pa ra ti on of Stan dards).

Fur ther mo re, as ex per ien ce has shown the se 

spe ci al VS re sis tors to be par ti cu lar ly sub ject 

to high pul se loa ding, they have also been

spe ci fi cal ly tes ted and dimensioned to

guarantee high pulse-resistance. These

pulse-proof resistors are integral components 

of all VS ignitors.
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6.2 Pul se igni ti on sys tems

Pul se ig ni tors uti li se the win ding of the

in duc ti ve bal last to ge ne ra te the igni ti on

vol ta ge nee ded to start high-pres su re dis-

char ge lamps. For that rea son the se bal lasts 

must be spe ci al ly de sig ned to with stand

the se high igni ti on vol ta ges. The cor res-

pon ding grea ter tech ni cal com ple xi ty part ic-

ular ly ap plies to the in su la ti on as well as to

how the cree pa ge and air clea ran ce dis-

tan ces are di men sio ned. As high-vol ta ge

pul ses are ge ner ated, the pul se igni ti on

sys tem is also suit ed to grea ter ca ble lengths 

bet ween the ig ni tor and the lamp. In line

with the sta te of the art, good ig ni tors are

ba sed on elec tro nic cir cuits. In the sim plest

case, pul se ig ni tors are con nec ted in

par al lel to the lamp to suit their design and

technical requirements, whereby ignition

voltages up to 1 kV can be generated.

Ot her mo dels use a part of the ballast's

win ding with spe ci al tap ping points to

ge ne ra te the igni ti on vol ta ge. This de sign

en ab les igni ti on vol ta ges up to 5 kV and

has made it the pre do mi nant system on

the market.

Fig. 11: Cir cuit prin ci ple of a pul se ig ni tor

In line with their con struc ti ve de sign,

pul se ig ni tors can be ope ra ted wit hin the

spe ci fied mains vol ta ge ran ge and at

fre quen cies of 50 to 60 Hz. The en ti re

to ler an ce ran ge of the mains vol ta ge can

also be uti li sed by pulse ignitors.
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Fig. 12: Com po nents of a cir cuit for high-pres su re disch ar ge lamps with a pul se ig ni tor



6.3 Ef fects of ageing

high-pres su re disch ar ge lamps

Ageing disch ar ge lamps can de ve lop the

fol lo wing ne ga ti ve ef fects:

Fli cke ring (cy cling)

In ageing lamps, fli cke ring is cau sed by an

in crea se in the lamp's ope ra ting vol ta ge.

The lon ger the disch ar ge lamp is in ope ra-

tion, the hig her the ope ra ting vol ta ge gets

un til the lamp goes out. Af ter a coo ling

down pe ri od, which dif fers in ac cor dan ce

with the va ri ous ty pes of high-pres su re dis-

char ge lamp and the re spec ti ve lu mi nai re

de sign, the disch ar ge lamp can be re-

ig ni ted. Du ring lon ger ope ra ti on, the

ope ra ting vol ta ge will once more rise up to

a point that will again cause the lamp

to go out.

RFI in ter fer en ce

RFI in ter fer en ce can be cau sed by ageing

or de fec ti ve lamps. In both ca ses, the ig ni tor 

goes into per ma nent igni ti on mode, i.e. it

sends out con ti nu ous igni ti on vol ta ge pul ses

to the disch ar ge lamp, which can lead to

in crea sed RFI interference.

Re duc ti on of lu mi nous flux 

The ope ra ting be ha vi our of high-pres su re

disch ar ge lamps chan ges in re la ti on to the

pe ri od of time and the num ber of ti mes the

lamp is swit ched on. The grea test lo ads

oc cur du ring igni ti on and start up time and

lead to elec tro de ero si on. The bla cke ning of 

the bulb ad di tio nal ly reduces luminous flux.

Rec ti fier ef fect

Ageing lamps can de ve lop asym me tries

– known as the rec ti fier ef fect – which are

cau sed by une ven ero si on of the elec tro de

ma te ri al or by un sea led parts of the bur ner.

In such ca ses, pul se-type di rect cur rents are

ge ner ated du ring a half-wave and su per-

im po sed over the lamp cur rent. As bal lasts

only fea tu re low re sis tan ce to di rect cur rent,

high cur rents oc cur that put an ex ces si ve

load on the lu mi nai re com po nents. Plea se

also see Chap ter 2 "Life Time and Rec ti fier

Effect of High-Pressure Discharge Lamps"

(page 6).

6.4 Ad van ta ges of ig ni tors with

au to ma tic switch-off

Ig ni tors with au to ma tic switch-off pro vi de the 

fol lo wing ad van ta ges:

Lon ger life time of the lighting

sys tem 

The au to ma tic switch-off sub stan ti al ly re-

du ces the high lo ads that a lighting sys tem

can be sub jec ted to as a re sult of the de fec -

ti ve igni ti on be ha vi our of an ageing lamp.

Pre ven ting long-term high-vol ta ge loa ding

re du ces the strain on com po nents like

ig ni tors, lamp hol ders, con nec ti on ter mi nals

and con duc tors. This pro longs the life time

of the entire lighting system.

Po si ti ve en vi ron men tal im pact

This switch-off functi on pre vents the de ve lop -

ment of ne ga ti ve con se quen ces such as a

re duc ti on of the light out put, chan ges in

light co lour as well as con ti nu ous, ir ri ta ting

igni tions. The hig her ener gy con sump ti on

as so cia ted with de fec ti ve ope ra ti on is also

pre ven ted. Con ti nu ous at tempts to ig ni te

also lead to grea ter elec tro mag ne tic in ter-

fe ren ce. The switch-off functi on mi ni mi ses

interference in radios and other electronic

systems.

Tar ge ted and in ex pen si ve

main ten an ce

As the igni ti on pro cess cuts out in the event

of de fec ti ve lamps, the lat ter are rea di ly

re cog ni sa ble for main ten an ce staff and can

be ex chan ged in di vi du al ly. This ma kes it

pos si ble to go from main ten an ce at fi xed

in ter vals to main ten an ce when nee ded.

At the same time, this shor tens the down

ti mes of the lighting system and lowers

maintenance costs.

Per fect ly suit ed to lamp igni ti on

be ha vi our

Voss loh-Schwa be ope ra ting de vi ces are

de ve lo ped in clo se coo per ati on with lead-

ing lamp ma nu fac tu rers. VS ig ni tors with a

switch-off functi on are ful ly in line with the

IEC and lamp ma nu fac tu rers' spe ci fi ca tions

for the re spec ti ve lamp type. The pro gram -

med switch-off ti mes are tai lo red to suit the

igni ti on be ha vi our of each specific lamp

type.
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7. VS Ig ni tor Ran ge

Voss loh-Schwa be's pro duct ran ge co vers

stan dard su per im po sed and pul se ig ni tors

and mo dels with au to ma tic switch-off.

Su per im po sed ig ni tors with au to ma tic

switch-off are avai la ble with va ri ous

switch-off ti mes and igni ti on vol ta ge pul se

me cha nisms (A and D). In this re spect,

ig ni tors fea tu ring the in tel li gent pul se-pau se

mode (IPP) are the best so lu ti on in terms of

igni ti on re lia bi li ty and shut ting off the

igni ti on pul ses in the event of lamps 

that fail to light. Pul se ig ni tors with au to ma tic 

switch-off (P se ries) ope ra te in pul se-pau se

mode (PP).

Se ries A = Elec tro nic ig ni tors

with au to ma tic switch-off

Se ries D = Di gi tal su per im po sed ig ni tors

with IPP tech no lo gy and

au to ma tic switch-off

Se ries P = Pul se ig ni tors with au to ma tic

switch-off and PP mode
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Fig. 13: Over view of VS ig ni tors with au to ma tic switch-off



7.1 Over view of

VS su per im po sed ig ni tors

7.1.1 Stan dard su per im po sed

ig ni tors

Af ter con nec ti on to the mains, stan dard

su per im po sed ig ni tors ge ne ra te igni ti on

vol ta ge pul ses un til the lamp has ig ni ted.

The igni ti on pul ses are not in ter rup ted in

the event of lamps that fail to ignite.

7.1.2 Elec tro nic su per im po sed

ig ni tors with au to ma tic switch-off

– Se ries A

With A-se ries ig ni tors with au to ma tic

switch-off the ge ner ati on of igni ti on vol ta ge

pul ses is dis con ti nu ed if the lamp has fai led

to ig ni te on rea ching the pre de fi ned switch-

off time (sum of all igni ti on pe ri ods), whe re -

by this is de fi ned to suit the re spec ti ve

lamp's re-igni ti on be ha vi our.

Z ... A1

For HS lamps

Pro gram med switch-off time: 82 se conds

Z ... A20

For HS, HI and C-HI lamps

Pro gram med switch-off time: 1,310 se conds
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VS Superimposed Ignitors

Z..., Z...S, Z...K, Z...M,

Z...M VS-Power, Z...M S, 

Z...M K, Z...M K VS-Power,

Z...TOP, Z...L

Z...S A1, Z...S A20 Z...K A1

Z...SD20, Z...K A20 

Z...M S A1, Z...M S A20

Z...M K A1, Z...M K A20 

Z...D20

Z...K D20

Z...M K D20

Standard Superimposed Ignitors Electronic Superimposed

Ignitors with

Automatic Switch-off

Series A

Digital Superimposed Ignitors

with Intelligent

Pulse-Pause Mode

and Automatic Switch-off

Series D

S = model with radial aluminium casing, suitable for luminaires of Protection Classes I and II

K = model with plastic casing, suitable for luminaires of Protection Classes I and II

M = compact design, suitable for luminaires of Protection Class I

VS Power = economy version

TOP = for luminaires with a high degree of protection IP55;

   suitable for luminaires of Protection Class I

L = for long lead lengths

A1 = programmed switch-off time 82 sec.

A20 = programmed switch-off time 1310 sec.

D20 = switch-off function: max. ignition time in IPP mode 1216 sec.

Key to abbreviations:



7.1.3 Di gi tal su per im po sed

ig ni tors with IPP tech no lo gy and

ex ten ded au to ma tic switch-off

– Se ries D

Af ter con nec ti on to the mains, se ries D

di gi tal ig ni tors ge ne ra te igni ti on vol ta ge

pul ses that are con trol led and if ne ces sa ry

swit ched off by the ig ni tor in ac cor dan ce

with the lamp's ope ra ting sta te, lamp type

and safe bur ning time. Ap pro pria te ly pro -

gram med mi cro pro ces sors en ab le the se

ex tra per for man ce fea tu res of di gi tal ig ni tors 

with IPP tech no lo gy (In tel li gent Pul se-Pau se

Mode) and ex ten ded switch-off functi on.

se ries D ig ni tors can be used for HS, HI

and C-HI lamps. Ig ni tors of the se ries D

au to ma ti cal ly de tect the type of lamp by

gra du al ly in crea sing the ne ces sa ry igni ti on

vol ta ge pul se clus ters (HS mode: 12 sec.

igni ti on vol ta ge pul se clus ters with 24 sec.

pau se, HI mode: 24 sec. igni ti on vol ta ge

pul se clus ters with 52 sec. pau se).

Z ... D20

For HS, HI and C-HI lamps

Pro gram med switch-off time: 1,216 se conds

Functio nal des crip ti on of di gi tal su per-

im po sed ig ni tors:

A) Cold lamp start

A mi ni mum igni ti on time of 30 se conds

is spe ci fied for some lamp ty pes to en su re

safe igni ti on. For this rea son, the ig ni tor

starts with an ex ten ded pul se clus ter of

36 se conds. Once the lamp has ig ni ted,

the igni ti on at tempt coun ter is set back by

1 and the ge ner ati on of igni ti on pul ses

cea ses. Du ring ope ra ti on the lamp's ope rat-

ing vol ta ge is mo ni to red and once the safe

bur ning time has elap sed (85 mi nu tes), the

igni ti on attempt counter is reset to its original 

value.

B) Hot lamp start

If the lamp is re-ig ni ted af ter an in ter rup ti on,

the ig ni tor will only start the igni ti on pro -

gram me af ter a pau se of 24 se conds

du ring which time the lamp can cool down.

Af ter that, igni ti on vol ta ge pul ses are

ge ner ated in HS mode (12 sec. pul se

clus ters, 24 sec. pau se). If the lamp fails to

ig ni te in this ran ge, the ig ni tor swit ches to

HI mode (24 sec. pul se clus ters, 52 sec.

pau se). This igni ti on me thod was de fi ned to 

com ply with the re-igni ti on be ha vi our of the

various lamp technologies.

C) Re ne wed re-igni ti on of a hot

lamp

If a furt her re-igni ti on is re qui red, the ig ni tor

will be gin the igni ti on pro gram me by

sup pres sing the igni ti on pul ses for a pe ri od

of time de ri ved from the pre vi ous lamp

igni ti on. This time is de fi ned by the num ber

of igni ti on pul se clus ters that the ig ni tor

coun ted du ring the pre ce ding igni ti on. This

gua ran tees the lamp can sa fe ly cool down.

Sup pres sing the igni ti on pul ses pre vents the

lamp from furt her hea ting up and en ab les

fas ter re-igni ti on. One could des cri be it as

a self-le ar ning ig ni tor with a memory that

"re mem bers" that the lamp failed to ignite.

22

A) Igniting a cold HI lamp

B) First re-ignition of a hot HI lamp

C) Second re-ignition of a hot HI lamp with memory effect
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Fig. 14: Functio nal des crip ti on of di gi tal su per im po sed ig ni tors using an HI lamp as an example



If the lamp fails to ig ni te wit hin ap prox.

20 mi nu tes, the lamp is clas si fied as de-

fec ti ve and no furt her igni ti on vol ta ge pul ses 

are ge ner ated. If the lamp's safe bur ning

time is not at tai ned on two suc ces si ve

re-igni tions, the ge ner ati on of igni ti on pulses 

will also cease.

D) Re co gni ti on of a lamp nea ring

the end of its life time

Lamps that are nea ring the end of their

life time are cha rac ter ised by an in crea se in 

ope ra ting vol ta ge and by fai ling to at tain

the safe bur ning time. Both pa ra me ters are

cap tur ed and eva lua ted in de pen dent ly.

If the safe bur ning time is not achie ved on

three oc ca sions (whe re by the safe bur ning

time coun ter is set back by one each time),

the ge ner ati on of igni ti on pul ses will cea se.

The se cir cuits for IPP ig ni tors, for which VS

has ap plied for a pa tent, en ab le ear ly

re co gni ti on of lamps nearing the end of

their life time.

Fig. 15 shows the igni ti on be ha vi our of

lamps of va ry ing ages.

Fig. 15 a) Functio nal lamps

Af ter igni ti on, the coun ter is re du ced by one 

and re set to the de fault va lue once the safe

bur ning time has been at tai ned.

Fig. 15 b) Nea ring the End of Life Time

Af ter igni ti on the safe bur ning time is

achie ved. Du ring furt her ope ra ti on of the HI

lamp, it will go out as a re sult of ageing.

Af ter re-igni ti on, the coun ter will be re du ced 

by one. As the safe bur ning time will neit her 

be achie ved on this oc ca si on, nor du ring

furt her ope ra ti on af ter the se cond re-igni ti on, 

the igni ti on at tempt coun ter will be re set to

0 and no further ignition pulses generated.

Fig. 15 c) The lamp is at the end of its

life time

Every igni ti on at tempt re du ces the coun ter

by one as the safe bur ning time is not

at tai ned. Once the coun ter has rea ched 0,

no furt her igni ti on pul ses are generated.

E) Dif fer en tia ti on bet ween mains

and lamp de fects

In ad di ti on to vol ta ge fluc tua tions, the

supp ly vol ta ge also dis plays mo men ta ry

vol ta ge pe aks and in ter rup tions that can

make the lamp go out, which will cau se the 

ig ni tor to re-ig ni te the lamp im me di ate ly.

Fol lo wing suc cess ful igni ti on the lamp's

ope ra ting sta te will be com pa red with the

safe bur ning time pa ra me ter. If the safe

bur ning time is achie ved, the lamp is

as su med to be in tact and the pro blem to

have been caused by a problem in the

supply voltage.

This pro cess can be re pea ted any num ber

of ti mes wit hout af fec ting re-igni ti on at tempts 

(con di ti on: bur ning time of lamp > safe

bur ning time). Ig ni tors with IPP mode are

the re fo re par ti cu lar ly suit ab le for con ti nu ous

lighting ap pli ca tions (e.g. lighting for

department stores or shops).
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a) Functional Lamp

b) Near the end of the lamp's service life

Safe Burning Time

c) End of the lamp's service life

Safe burning time is attained

1

2

3

0

Safe burning time is not attained

Ignitor is shut down

Ignition

Ignition Attempt Counter

Safe Burning Time

Ignition Attempt Counter

Ignition

Ignition Attempt Counter

D) Decreasing service life using a lamp as an example

Time

Time

Default setting of the ignitor's ignition attempt counter = 3 Safe burning time = 85 minutes
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Time
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0
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0

Fig. 15: Au to ma tic switch-off me cha nism of a di gi tal su per im po sed ig ni tor with de crea sing life time



Sum ma ry of per for man ce

fea tu res of di gi tal ig ni tors with

IPP tech no lo gy – Series D

High ef fi cien cy igni ti on and

re-igni ti on

High-pres su re disch ar ge lamps dis play

dif fe ring igni ti on be ha vi our du ring cold and

hot starts. For that rea son, the time se-

quen ces and igni ti on vol ta ge pul se clus ters

have been op ti mi sed with se ries D ig ni tors.

This op ti mi sed and gent le igni ti on pro cess

does not im pair the lamp's life time as

igni ti on pul ses that do not lead to lamp

igni ti on and would shor ten the life time

are lar ge ly sup pres sed. A mi ni mum igni ti on

time is spe ci fied to en su re safe igni ti on

du ring cold starts of me tal ha li de lamps.

This mi ni mum igni ti on time is ful ly met by

di gi tal ig ni tors with IPP tech no lo gy. By

re cog ni sing the lamp's ope ra ting sta te,

di gi tal ig ni tors with IPP tech no lo gy ensure

that the lamp burner cools down before

re-ignition during hot starts. 

Au to ma tic lamp re co gni ti on

Va ri ous high-pres su re disch ar ge lamps such

as high-pres su re so di um lamps (HS), me tal

ha li de lamps (HI) and me tal ha li de lamps

with a ce ra mic disch ar ge tube (C-HI) are

used in lar ge-sca le lighting sys tems. The

lamps dif fer with re gard to their de sign and

phy si cal pro per ties, thus also with re gard to

their igni ti on and re-igni ti on ti mes. Di gi tal

IPP ig ni tors re cog ni se the lamp type via the

igni ti on be ha vi our and mo di fy their igni ti on

time ma na ge ment to suit the re-igni ti on

cha rac ter is tics. This pre vents un ne ces sa ry

igni ti on at tempts. Di gi tal IPP ig ni tors start

their igni ti on pro gram me in HS mode and

then au to ma ti cal ly switch to HI or C-HI

mode. This au to ma tic chan geo ver is

ne ces sa ry owing to the differing ignition

times of the lamp types and ensures the

gentlest kind of ignition.

Ear ly re co gni ti on of lamps at the

end of their life time

For the first time now, di gi tal IPP ig ni tors

check a lamp's safe bur ning time, which

en su res that lamps nea ring the end of their

life time are re cog ni sed and no lon ger

ig ni ted. This safe bur ning time is then mon-

ito red in three con se cu ti ve cy cles. If it is not

at tai ned wit hin the se three cy cles, no furt her

igni ti on voltage pulses are generated.

The in te gra ted mi cro-con trol ler tech no lo gy

ma kes it pos si ble to de fi ne this safe bur ning

time.

24
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7.1.4 Tech ni cal spe ci fi ca tions

of VS su per im po sed ignitors

The tab le on the fol lo wing page pro vi des

an over view of the tech ni cal spe ci fi ca tions

of VS su per im po sed ignitors.

Du ring ig ni tor ope ra ti on, it is ne ces sa ry to

mea su re the can tem pe ra tu re, which is

made up of the am bient tem pe ra tu re and

de gree of self-hea ting. The ma xi mum tem-

pe ra tu re of 105°C for VS su per im po sed

ig ni tors is mea su red on the sur fa ce of the

ca sing. Should the ma xi mum tem pe ra tu re of 

tc = 105°C be ex cee ded du ring ope ra ti on, 

the ig ni tor must be moun ted in a dif fe rent lo -

ca ti on or a hig her ca pa ci ty ig ni tor should

be used.

VS ig ni tors are built to gua ran tee long

life time with a high de gree of re lia bi li ty.

Mo dern de sign, high-qua li ty com po nents

and pre ci se pro duc ti on en ab le an aver age

life time of 50,000 hours with a fai lu re rate

of < 0.04% per 1,000 operating hours.

The life time of ig ni tors is de ci si ve ly

in flu en ced by the ope ra ting tem pe ra tu re.

The spe ci fied aver age life time ap plies

to the ma xi mum per mis si ble tc tem pe ra tu re

va lue on the sur fa ce of the ig ni tor. If the

tem pe ra tu re of the ig ni tor re mains be low

this va lue, the life time will be co me lon ger,

if it is ex cee ded, the life time will be

shor te ned.

Con si der ati on must also be ta ken of the fact 

that an ageing lamp can ge ne ra te grea ter

heat wit hin the lu mi nai re.

The dis tan ce bet ween the ig ni tor and the

lamp is also de ci si ve for safe igni ti on.

The con nec ting ca bles cau se the igni ti on

vol ta ge to be dam pe ned. The tab le in-

di ca tes the ma xi mum dis tan ces bet ween

ig ni tor and lamp. The se dis tan ces are

ba sed on an as su med load ca pa ci tan ce of

100 pF per me tre of ca ble (3x2.5 mm2).

The se lengths are ty pi cal va lu es and should

not be ex cee ded.

25

VS ig ni tors

are built to

gua ran tee long

life time and a

high de gree of

re lia bi li ty.

The dis tan ce

bet ween the

ig ni tor and the

lamp is also

de ci si ve for safe

igni ti on.
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Tech ni cal spe ci fi ca tions of VS su per im po sed ignitors

Type Max.

Lamp

Cur rent

Po wer

Loss**

In he rent

hea ting**

Igni ti on

Vol ta ge

Max. Load

Ca pa ci ty

Max.

Ca ble length

bet ween

ig ni tor and

lamp*

Screw

Ter mi nal

Ca sing

Ma te ri al

Di men sions

(Ø x L or

L x W x H)

Length wit hout

threa ded stud

V/Hz A W K kV pF m mm2 mm

220–240/

50–60

Z 70 S   2 < 0.6 < 5 1.8–2.3   200   2 0.75–2.5 ALU Ø 35 x 74

Z 70 K   2 < 0.6 < 5 1.8–2.3   200   2 0.75–2.5 PC 76 x 34 x 29

Z 70 S A1
Z 70 S A20

  2 < 0.6 < 5 1.8–2.3   200   2 0.75–2.5 ALU Ø 35 x 78

Z 70 K A1
Z 70 K A20
Z 70 K D20

  2 < 0.6 < 5 1.8–2.3   200   2 0.75–2.5 PC 80 x 34 x 30

Z 250
Z 250 S

  3,5 < 1.8 < 20 4.0–5.0   100   1 0.75–2.5 ALU Ø 35 x 74

Z 250 K   3,5 < 1.8 < 20 4.0–5.0   100   1 0.75–2.5 PC 76 x 34 x 29

Z 250 S A1
Z 250 S A20

  3,5 < 1.8 < 20 4.0–5.0   100   1 0.75–2.5 ALU Ø 35 x 78

Z 250 K A20
Z 250 K D20

  3,5 < 1.8 < 20 4.0–5.0   100   1 0.75–2.5 PC 80 x 34 x 30

Z 400
Z 400 S

  5 < 3.0 < 25 4.0–5.0   100   1 0.75–2.5 ALU Ø 45 x 76

Z 400 M
Z 400 M VS-Po wer
Z 400 M S

  5 < 3.0 < 35 4.0–5.0     50   0.5 0.75–2.5 ALU Ø 35 x 74

Z 400 M K   5 < 3.0 < 35 4.0–5.0     50   0.5 0.75–2.5 PC 76 x 34 x 29

Z 400 M K VS-Po wer

Z 400 S A20
Z 400 S D20

  5 < 3.0 < 25 4.0–5.0   100   1 0.75–2.5 ALU Ø 45 x 88

Z 400 M S A1
Z 400 M S A20

  5 < 3.0 < 35 4.0–5.0     50   0.5 0.75–2.5 ALU Ø 35 x 78

Z 400 M K A1
Z 400 M K A20
Z 400 M K D20

  5 < 3.0 < 35 4.0–5.0     50   0.5 0.75–2.5 PC 80 x 34 x 30

Z 600   7 < 6.0 < 35 4.0–5.0   250   2.5 0.75–2.5 ALU Ø 50 x 94

Z 750 S   8 < 3.0 < 20 4.0–5.0   100   1 0.75–2.5 ALU Ø 50 x 94

Z 1000
Z 1000 S
Z 1000 TOP

12 < 6.0 < 35 4.0–5.0   100   1 0.75–2.5 ALU Ø 50 x 84
TOP =
85 x 85 x 60

Z 1000 S D20 12 < 6.0 < 35 4.0–5.0   100   1 0.75–2.5 ALU Ø 50 x 84

Z 1000 L 12 < 6.0 < 35 4.0–5.0 2000 20 0.75–2.5 ALU Ø 50 x 84

Z 1200/2,5 15 < 7.5 < 40 2.0–2.5   200   2 0.75–2.5 ALU Ø 50 x 84

Z 1200/9 15 < 10.0 < 40 7.0–8.0     50   0.5 0.75–2.5 ALU Ø 50 x 133

Z 2000 S 20 < 6 < 30 4.0–5.0   100   1 0.75–2.5 ALU Ø 65 x 104

380–420/

50–60

Z 2000 S/400V 12 < 5.0 < 32 4.0–5.0 2000 20 0.75–2.5 ALU Ø 50 x 84

    * ca ble with an as su med load ca pa ci tan ce of 100 pF per m (3 x 2.5 mm2) 

  ** at max. lamp current

50

Su per im po sed igni ti on of HS and HI lamps

52

Su per im po sed igni ti on of HS and HI lamps

(bal last with three al ter na ti ve vol ta ge tap ping points)

51

Su per im po sed igni ti on of HS and HI lamps (bal last 

with two al ter na ti ve vol ta ge tap ping points)

7.1.5 Cir cuits for su per im po sed ig ni tors

65

Su per im po sed igni ti on of HS and HI lamps with 

three al ter na ti ve vol ta ge tap ping points

53

Su per im po sed igni ti on of HS and HI lamps

(bal last with two al ter na ti ve vol ta ge tap ping points)

66

Su per im po sed igni ti on of HS and HI lamps with

po ly pha se po wer systems



7.2 Over view of VS Pul se Ig ni tors

VS pul se ig ni tors are clas si fied in line with

the lamps for which they were de sig ned.

7.2.1 Stan dard pul se ig ni tors

Af ter con nec ti on to the mains, stan dard

pul se ig ni tors ge ne ra te igni ti on pul ses un til

the lamp has ig ni ted. The igni ti on pul ses are 

not swit ched off if the lamp fails to ignite.

7.2.2 Pul se ig ni tors with

au to ma tic switch-off – Se ries A

Supp le men ta ry to stan dard pul se ig ni tors,

the se mo dels with au to ma tic switch-off stop

ge ner ating igni ti on vol ta ge pul ses if the

lamp fails to ig ni te af ter the de fi ned

switch-off time (sum of all igni ti on pe ri ods).

PZ ... A5

For HS lamps

Pro gram med switch-off time: 5 min.

(300 seconds)

7.2.3 Pul se ig ni tors with

pul se-pau se mode – Se ries P

In con trast to the A se ries, igni ti on vol ta ge

pul ses are ge ner ated in clus ters by P-se ries

ig ni tors. This pro cess – cal led pul se-pau se

mode – re du ces the load on lu mi nai re

com po nents and eli mi na tes EMC pro blems

due to in ter fer en ce vol ta ge. Af ter con nec ti on 

to the mains, pul se-pau se mode cau ses

igni ti on vol ta ge pul ses to be ge ner ated in

clus ters un til the switch-off time has been

rea ched. The switch-off time is com pa red

with the sum of all igni ti on pe ri ods in the

event of a non-igni ting lamp. If this va lue is

attained, no further ignition pulses are

generated.

PZ … P20

For HS, HI and C-HI lamps

Pro gram med switch-off time: 1,280 se conds
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Key to abbreviations:

VS Pulse Ignitors

PZI 1000/1 k 

PZI 2000/400V 1,2 k

PZS 1000K PZ 1000K

PZ 1000KP20 (Series P)

PZ 1000/400V KA5 (Series A)

For 1 kV HI lamps

PZI...

For Standard HS lamps

PZS

For HS, HI and C-HI lamps

PZ...

K = model with plastic casing

A5 = programmed cut-out time 5 minutes (300 seconds)

P20 = switch-off function: max. ignition time in IPP mode 20 minutes (1,280 seconds)



7.2.4 Tech ni cal spe ci fi ca tions

of VS pul se ig ni tors

The fol lo wing tab le pro vi des an over view

of the tech ni cal spe ci fi ca tions of VS pul se

ignitors.

Du ring ope ra ti on it is ne ces sa ry to mea su re

the ig ni tor tem pe ra tu re, which is made up

of the am bient tem pe ra tu re and de gree of

self-hea ting. The ma xi mum tem pe ra tu re of

95°C for VS pul se ig ni tors is mea su red on

the sur fa ce of the ca sing. Should the

ma xi mum tem pe ra tu re of tc = 95°C be

ex cee ded du ring ope ra ti on, the ig ni tor must 

be moun ted in a dif fe rent lo ca ti on.

The life time of pul se ig ni tors is de ci si ve ly

in flu en ced by the ope ra ting tem pe ra tu re.

The spe ci fied aver age life time ap plies

to the ma xi mum per mis si ble tc tem pe ra tu re

va lue on the sur fa ce of the ig ni tor can.

Re mai ning be low this tem pe ra tu re will

lengt hen the life time of the ignitor,

exceeding it will shorten it.

Con si der ati on must also be ta ken of the fact 

that an ageing lamp can ge ne ra te grea ter

heat wit hin the lu mi nai re.

The dis tan ce bet ween the ig ni tor and the

lamp is also de ci si ve for safe igni ti on.

The con nec ting ca bles cau se the igni ti on

vol ta ge to be dam pe ned. The fol lo wing

tab le in di ca tes the ma xi mum ca ble

dis tan ces bet ween ig ni tor and lamp.

This dis tan ce is ba sed an as su med load

ca pa ci tan ce of 100 pF per me tre of ca ble

(3x2.5 mm2).

Pul se ig ni tors en ab le lon ger ca ble lengths

bet ween ig ni tor and lamp than is pos si ble

with su per im po sed ig ni tors. Ho we ver,

bal lasts must be used that are suit ed to the

pul se igni ti on system in question.
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Tech ni cal spe ci fi ca tions of VS pul se ig ni tors 

Type No mi nal

Vol ta ge/

Fre quen cy

Ca sing

Tem pe ra tu re

tc

Igni ti on

Vol ta ge

Max.

Load

Ca pa ci ty

Max. Ca ble

Length bet ween

Ig ni tor and Lamp*

Screw

Ter mi nal

Ca sing

Ma te ri al

Di men sions

(L x W x H)

Length wit hout

threa ded stud

V/Hz °C kV pF m mm2 mm

PZS 1000 K 220–240/

50-60

95

ca. 4 4000 40 0.5–1.5

PC

53 x 28 x 27

PZ 1000 K 1.8–2.3/

4.0–5.0
1000 10

0.75–2.5

53 x 28 x 27

PZ 1000 K P20 1.8–2.3/

4.0–5.0

80 x 34 x 30

PZ 1000/400 V K A5 380–420/

50–60

4.0–5.0
800 8

PZI 1000/1K 220–240/

50–60

0.7–0.9

10000 100 0.5–2.5

57 x 28 x 27

PZI 1000/1K 240/50–60 0.7–0.9 76 x 34 x 27

PZI 2000/400V 380–420/

50–60

0.9–1.3 80 x 34 x 30

* ca ble with an as su med load ca pa ci tan ce of 100 pF per m (3 x 2.5 mm2) – must be ob ser ved when lay ing ca bles

The life time of

pul se ig ni tors is

de ci si ve ly

in flu en ced by

the ope ra ting

temperature.

Pul se ig ni tors

en ab le lon ger

ca ble lengths

bet ween ig ni tor

and lamp.



8. Stan dards

DIN VDE 0100 Erec ti on of po wer in stal la ti on with no mi nal vol ta ges up to 1000 volts

EN 55015 Li mits and me thods of mea su re ment of ra dio dis tur ban ce cha rac ta ris tics of elec tri cal lighting and si mi lar equip ment

EN 60048 Ca pa ci tors for use in tu bu lar fluo res cent and ot her disch ar ge lamp cir cuits – Gene ral and sa fe ty re qui re ments

EN 60049 Ca pa ci tors for use in tu bu lar fluo res cent and ot her disch ar ge lamp cir cuits – Per for man ce re qui re ments

EN 60598–1 Lu mi nai res – part 1: Ge ne ral re qui re ments and tests

EN 60923 Au xi lia ries for lamps – Bal lasts for disch ar ge lamps (excl. tu bu lar fluo res cent lamps) – Per for man ce re qui re ments

EN 60927 Au xi lia ries for lamps – Ig ni tors (ot her than glow star ters) – Per for man ce re qui re ments

EN 61000–3–2 Elec tro mag ne tic Com pa ti bi li ty (EMC) – part 3: ma xi mum va lu es – main sec ti on part 2: ma xi mum va lu es for mains

har mo nics (de vi ce in put cur rent up to and in clu ding 16 A per con duc tor)

EN 61347–1 Lamp con trol ge ar – Part 1: Ge ne ral and sa fe ty re qui re ments

EN 61347–2–1 Lamp con trol ge ar – Part 2-1: Par ti cu lar re qui re ments for star ting de vi ces (ot her than glow star ters)

EN 61347–2–9 Lamp con trol ge ar – Part 2-9: Par ti cu lar re qui re ments for bal lasts for disch ar ge lamps (excl. fluo res cent lamps)

EN 61547 Equip ment for ge ne ral lighting pur po ses – EMC im mu ni ty re qui re ments
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PZI
2000/400V 1,2K

57

Pul se igni ti on of HI lamps,

igni ti on vol ta ge 1.3 kV

PZS 1000 K

55

Pul se igni ti on of stan dard HS lamps

PZ 1000 K P20

N A

58

Pul se igni ti on of HS and HI lamps

7.2.5 Cir cuits for pul se ig ni tors

PZI 1000 / 1K

56

Pul se igni ti on of HI lamps,

igni ti on vol ta ge 0.9 kV



9. Ig ni tor Re fer en ce Num bers

9.1 Su per im po sed igni ti on

Ref. No. Type

140383 Z 250

140386 Z 400

140399 Z 600

140400 Z 1000

140413 Z 70 S

140425 Z 250 S

140427 Z 400 S

140430 Z 1000 S

140432 Z 2000 S

140435 Z 70 S A20

140436 Z 70 K A20

140471 Z 1000 L

140481 Z 70 K

140489 Z 250 K

140497 Z 2000 S/400 V

140571 Z 70 S A1

140585 Z 250 S A1

140587 Z 250 S A20

140593 Z 400 S A20

140594 Z 400 M

140597 Z 400 M K

140607 Z 1000 TOP

140608 Z 1200/2, 5

140609 Z 1200/9

140612 Z 1000 S A20

140661 Z 400 M K A1

140665 Z 400 M S A20

140672 Z 70 K A1

140677 Z 250 K A20

140679 Z 400 M K A20

140693 Z 400 M S

140694 Z 400 M S A1

141580 Z 70 K D20

141581 Z 250 K D20

141582 Z 400 M K D20

141583 Z 400 S D20

141584 Z 1000 S D20

142897 Z 400 M K VS-Power

146990 Z 750 S

147707 Z 400 M VS-Power

9.2 Pul se igni ti on

Ref. No. Type

140613 PZS 1000 K

140617 PZI 1000/1K

141497 PZI 2000/400 V 1,2 K

141899 PZI 1000/1K

142777 PZ 1000/400 V K A5
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Vi sit our web si te and try our elec tro nic ca ta lo gue at:

www.voss loh-schwa be.com

On re quest we will be glad to send you

our sa les do cu men ta ti on for furt her are as

of lighting tech no lo gy.
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