Over:vol tage protection device with a neasuring arrangenent for nenitoting
ever-vol tage protection elenments The invention re
ales to a neasuring arrangenent for 11=dt:017i:1g one or nore overvoltage
protection elenents, ii,Gas -filled overvoltage arresters (gas ei scharge
tubes ot CGDTs are used in a | arge nunber of electrical devices for
protection thereof against overvoltageé' in particular 10 pul se -I|ke
overvolt-ages. flere, the %ts -filled overggltage rxester han a

a
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el ectric:a-1 device to be protected.. Provided there 18 ;10 +ICJ) t:::::CTF:
or 0L-: ya Leyi voltage applied :hetween the el gatrodes, tine gas.illed
overvolté%% arrestor |gh resi stance between. the el ec oa's. Open
reachisng @aospesifhg¢ voktagepotbabvesvbotsay bmetkgnibhonlwokhage; the
20..,.-filled overvoltage arrester swiches to a | ow resistance. As a

result,. the voltage between the cd: an electrical device
to be protected fall Sovéfwﬂ;eaégwaﬂr%%tset@cqg%fsat eiotnthgegasysdil led

evervolrane arrester, an arc is forned In the holl ow space of the gas-
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the el ect er- events may arse occur omever in
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lead to irreversible dana%g of the arrestor and may make the arrester
unusabl e,arrester has a hollow egpa¢e, g"Oirhtite éléllefjn MK p19%SE eve
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hleh-reSISééxgcgégtetés the wvoltage, which 1is to be supplied or
15 measured, of the electrical device to be protected. Provided
there i1s no voltage or only a low voltage applied between
the electrodes, the gas-filled overvoltage arrester has a
high resistance between the electrodes. Upon reaching a
specific voltage, that is to say the ignition voltage, the
20 gas-filled overvoltage arrester switches to a low
resistance. As a result, the voltage between the two
potentials of an electrical device to be protected falls. In
the low-resistance state of the gas-filled overvoltage
arrester, an arc is formed in the hollow space of the gas-

25 filled overvoltage arrester. Since a comparatively high

current flows, heat is produced.

Here, a large number of arrester events cause damage to the
electrodes. Furthermore, arrester events may also occur
30 however in which an arc ignited once burns over a long time
and therefore may also lead to irreversible damage of the

arrester and may make the arrester unusable.



Oenera-11J posei ble withooLreat. effort, since the AC voltage has fapegfed
zero eroesHugs, Wth DC vol tages however, this eperaLloN Is ftcuch nore
difficult sihce an arc that is already burrHnci al so confinuee to bhrh
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10 ignition voltage. Only if a specific electrical power is

undershot is the arc extinguished.

In order to still achieve a change to a high-resistive state
in this case, shorting bars have been developed. Here, the
15 shorting bar 1s triggered once a specific temperature has
been reached and the electrodes of the gas—-filled
overvoltage arrester are short-circuited. The short circuit
causes the current to then flow via the short circuit, and
power then fails to continue to be fed to the arc in the
20 gas-filled overvoltage arrester. As a result, the arc
extinguishes and the gas-filled overvoltage arrester reverts

to its high-resistive state.

In principle, it would be possible to identify this short
25 circuit by direct measurement of the ohmic resistance.
However, this 1s not always possible since corresponding
technical apparatuses are to be provided for this purpose
which are comparatively costly since they are to be designed
in a manner protected against short circuit current. A
30 design protected against short circuit necessarily leads to
a large volume of the protective apparatus however. In

addition, such an arrangement also negatively influences the
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10 reasons, this galvanic isolation has to be provided by

separation from the electrical circuit.

Alternatively or additionally to gas-filled arresters,
semiconductor components, for example TVS diodes, can also
15 Dbe used as overvoltage protection, in particular in the MSR
field. With these components too, damage occurs as a result
of a large number of overvoltage events or as a result of a

prolonged overvoltage event.

20 It would therefore be desirable to obtain early on an
indication of the state of damage such that a damaged
overvoltage protection element can be replaced before its
ultimate failure and such that the fault state can also be
identified early on.

25
Previous systems, such as the system known from EP 1 737 091
Al, have provided an evaluation of the temperature for this
purpose. The temperature measurement however, due to the
indirect heating, is suitable only to a limited extent as a

30 c¢riterion for indicating the level o©f damage, since

definitive damage can thus be detected at best.



apparatus and a m,tht.d. whicth C VefeCIMe one or nere of the

di sadvart:ages known fromthe prThr art. The object is solved in.
accordance with the invention by the |’ eature in the independent clains,
Adv, Ant ageous enbodi ments thci invention . == sp.e,-ified in the.
dapend, :i ft Theinv, :intionw || beexpl ai fdllnyr eaterdetail JCher.eic"cr. cn
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erot nent S HHE S neBHt | DR 1t 7T F T oLal of T GUse D RowBLtTe headuri . n
arrangeﬁeﬁpa@tﬁg@wl Beld 10 ﬁe%Q@aefmwh egbediapat the: ' bRAveniionokn tahesecond
state; ure 3 shows a sinplified rom1ddaC}an1accord|ng to a p.ileferred

enblnent fsgheaihyventi bhovandr A, e0FeP4iskhowsta nmeasu' ring. arrangam ::rnt
according to a. further preferred enbodi nent of the Lnyentl.on- Figures |
and S shflw a nmeaaring arrangenent 1, Here, Figor J. shows the ease so

whi chsan aie 4&iSjoecc: Uss$olwadet eascEbgurec? shows thhke icase tiimmhiychithe
short-circuit sprinc,4 if has been trlgggred subse uentl to an arc Il' and
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and is indicated by way of: ezanpie by a. dashed. rectangle. The neasuring

arrangenent | indirectly moni tors the switching state of a short-circuit

spring 5 greggn&ﬂl short-circuift sprv%giigﬁg ), actuate Pe§@ rting . bar, SC of
a gas-filled nvervoi age arrester telio t
10 hereinafter on the basis of preferred embodiments with

reference to the accompanying drawings.
In the drawings

15 Figure 1 shows a measuring arrangement according to a
preferred embodiment of the invention in a first

state;

Figure 2 shows the measuring arrangement according to a
20 preferred embodiment of the invention in a second

state;

Figure 3 shows a simplified flow diagram according to a
preferred embodiment of the invention, and
25
Figure 4 shows a measuring arrangement according to a

further preferred embodiment of the invention.

Figures 1 and 2 show a measuring arrangement 1. Here, Figure
30 1 shows the case in which an arc LB occurs, whereas Figure 2
shows the case in which the short-circuit spring F has been
triggered subsequently to an arc LB and a short circuit has

thus been produced via the shorting bar SC.



a force is applied to the shorting. har SC by neans nf the short -clicuit
spring. F' however the. shorting bar in kept at. a distance by neans of a
triggering. arrangenent AE, for. 10 exanple a sol dering point conprising a
doi der having a low nelting. print, It the tenperature at. the gas-filled
overvoltage arrester SiDT rises, the triggering neans AE thus. ned.ta at a
specific tenperature and the force of “the short - spring F is released and
|l eads to a short circuit 15via the shorting bar SC now. actua

Fur t her mor & f'é Sreasir i igat t&Hienent hasatenpetHt ur eredsar'| ri?éﬁ’ rsr]aﬁibaelrrent

TS, whichy;jLESin trE _erbiviii wid hi the.oasy- b?'l £d @feéxghgﬁ raester
CDT, which can be short - circuited Here, the thermal contac
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arr angenent CD detects ren tive tenperature -val ues by neans of the
t enper at ureenmeasuti-ngraniangementy ¥, however the shorting bar is kept

at a distance by means of a triggering arrangement AE, for
10 example a soldering point comprising a solder having a low
melting point. If the temperature at the gas-filled
overvoltage arrester GDT rises, the triggering means AE thus
melts at a specific temperature and the force of the short-
circuit spring F is released and leads to a short circuit
15 wvia the shorting bar SC now actuated. Furthermore, the
measuring arrangement has a temperature measuring
arrangement TS, which is in thermal contact with the gas-
filled overvoltage arrester GDT, which <can be short-
circuited. Here, the thermal contact can be produced
20 directly or indirectly. Direct contact can be provided by
the mounting of the temperature measuring arrangement TS
directly on the gas-filled overvoltage arrester GDT.
Indirect contact is achieved with a distanced mounting, that
is to say for example with an air gap, or with the
25 dintroduction of a gap filler GF. Gap fillers are materials
that are good conductors of heat, but are not electrically

conductive.

Furthermore, the measuring arrangement 1 has an evaluating
30 arrangement CD. The evaluating arrangement CD detects
respective temperature values by means of the temperature
measuring arrangement TS at different moments in time tl and

t2 and/or at further moments in time. This detection can



IS at: different nonents ih tine tl and t2 arn'.3.7 Or at.rtner Imc..nent
s. This cis:rect.:Loh. ca..0 -- 6 Lake place periodically or may al so be
event -ciintrolied, Here., the tenperature val ue which has bean neasured as
a nonent in tinme ti, may indicate the anbient tenperature tor exanple, If
the tenperature then rises sharply within a 5
speciticinterval,theresponseofthegas ~t%1Ted riverihiltage arrester GJ'

can thus be read therefrom |If the terpernture then falls,is os%ibuf to
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al so coi nci or exanple, With ti and t2 respectively (therm
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the gas -fi]leir overveltage arrester GDI can thus be read theretrom since
an. arc hasTiheantxhurcdoei preohetbei ght nessotlel Bs C30 rafPer'S ipépraradperi od

of tinE.(gﬁp?lérﬁ!m 9thgbg)dik%e%gnQo§%Eggeh%%eqoncinn’a ShaE' the
short-circuit sprinh”F has neen triggered, ir the evaluating arrar, denent
CD identlxies that the short.- circuit spring E has been triggered, an
ararm In an advantageous development of the invention, the state
15 of the short-circuit spring F may additionally also be
monitored optically by means of a light-measuring
arrangement OS. Here, the evaluating arrangement CD detects
respective optical measured values L1, L2 at different
moments in time t3 and t4 and/or at further moments in time.
20 Here, it should be noted that t3 or t4 (optical measurement)
may also coincide, for example, with tl and t2 respectively
(thermal measurement). This detection may again take place
periodically or may also be event-controlled. Here, the
optical measured value L1, which has been measured at a
25 moment 1in time t3, can specify the ambient brightness for
example. If the brightness then rises sharply within a
specific interval, the response of the gas-filled
overvoltage arrester GDT can thus be read therefrom, since
an arc LB has then formed. If the brightness falls again
30 after a specific period of time (arc duration), 1t 1is
possible to conclude that the short-circuit spring F has

been triggered. If the evaluating arrangement CD identifies

that the short-circuit spring F has been triggered, an alarm



7 arral gdenment (..,0T1 COO thus be pronpted to output a corrsponllin2 al axm
An alarm may have thfferent friuns here, As. already sug2ested,
optical m.r.)asured ratios or tenperature 5 neasured val Jes may be
detected. ID. an event-controlled manner, If, fora rise in bri.gbfness is
determned at.light -MeAHUri: Y1l --nrangenent GS, this can be used to
trigger a tenpraluf,J ne,asnrenent. On Thi)), other hm:nt. it is of course
al so on)ss. 1blP to dnterjiciu.e a texaperat:nve rise at 10the
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prini F A3335 BEDh TRIVAT B cant Phus B nr oot B "8hadl 4 )Ty Gke of

t he measaxd g et hodsl sat e rat rirggerdeng:cafed hersUarit  eekehediconspriligd an
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optical sbHal<can'be, fO53LL 8310/ 61 ‘a i f17y. PFter it acoust i°¢ '§TgHalr can be
produced, i hffterent electrigal, renote alarm ssgnak jcan..,pe,produged,, 25/ n
an advant ageous devel npnent, | eme-talLure-neasc.rifig arrangenent TS is
constructedigwi¢h a. tehermakyrearicable eresitst 6 Her eotiibe tand, . iirmwl |y
variable resistor ma.)." be a tnermstor, for. ex le a. PTO or _an N C.
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detail, different. tenperature sensors may ai sP be provided, whereih the
eval uat i ni” sf¥ahgenenht JICD ¢ %= thenS'agaifabl e to assess the rerinitsof
ther,-,s;"pect-...ic., tenperature sensors.

In an advantageous development, the measuring arrangement
has two measuring methods and evaluates both measuring
15 methods {optically, temperature) independently of one
another. If it is determined as a result of both assessments
that the short-circuit spring F has been triggered, the
alarm can thus be prompted. Should only one of the measuring
methods indicate a triggering of the short-circuit spring,
20 an alarm can be provided in a different form. For example, a
different optical signal can be used and/or a different
acoustic signal «c¢an be produced, and/or a different

electrical remote alarm signal can be produced.

25 In an advantageous development, the temperature-measuring
arrangement TS 1is constructed with a thermally variable
resistor. Here, the thermally variable resistor may be a
thermistor, for example a PTC or an NTC. Alternatively, a
pyrosensor may of course also be provided as a temperature-

30 measuring arrangement TS. Without going into greater detail,
different temperature sensors may also be provided, wherein
the evalﬁating arrangement CD 1s then again able to assess

the results of the respective temperature sensors.



The described inventicin is particularly suitable for use in an. MR
application OI'tg-:eogimnr.,.icm.ppaications since. snmall. designs are
provi ded here, 5 In. a further enbodi ment ot the Thlsic.ntion"nethod for
operating a neasuring arrangenment 1. is provided. This nethod. is
iliustrated s 5-Hhly generalised. manner in Figure 3, Here, in a first step
100, a first tenperature value T1 is Teasured at a. first moment in time ti

by neans of a 10 tenperature -nmeasuring arrangenent TS ichisin,
thermal . T¢S: AEact 1Mt htay cgasof HSecPagVe]r‘i}g]iél%]g% %‘HE@?Q@ . “Wwhi A can
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for exanpis. In an potlonal step 200, a first. c,...ptical neasured val ue
can be neascredsatli heécgames 15raopentidlad tepe.or at a further nonent in
time, generally a third nonent in tinmeby neans of a tight-measuring
optictne. State O the t lieoveigc.mtage arrester r";;51.; pan be
sholt sci roni ted*anderi Nepabtii @khtarot heHa i ggeeinngoi,t.a method for

20cl rcu. U. I naf urt herstep' JUG asecend. tenTekal ure value 333is neasiired by
nmeans pf ¥eHedtenper atSgrer LiBasir FRGCEFFangerent PS8 -a T8dCorE e . nent

intinme tg2, E@iﬁstEQQeEEQQan”Rﬂgﬂi i%eh%@%ﬂi%%&wﬂHHnéﬁeiﬁi?§bug€”3ﬂt in
time ti, 1Tn an ciptironal step 400, % 5 senses opt | oot neasured value 1,2
can be neaswr ediat at e rsamestmehf 0 na tiimstt 2torpataaufar vherenddents i n

ti me, generall folLrth ment in ti 14, the fourth nmomant intine t4
is at | ed@?a%ﬁl%‘gr éht ngfr{ g ir&nrrnﬁtljﬁlf3 iﬁitihbn% t'3.%'n ao.%ft?rther.
stepjigt ischdentifiedye08uthegbasisrofedtde: 30sneaswred figr sint enpenatiure
value Ti and on the basis cf the value T2, and, if

provi ded, contast f uritherai dentifild@cpeVohabty2oF addititstial Py on "thé basi s
fif the measyred, first; optical measured yai-ne bh! 208 an the Haslsof

temperature value for example. In an optional step 200, a
first optical measured value L1 can be measured at the same
15 moment in time or at a further moment in time, generally a
third moment in time t3, by means of a light-measuring
arrangement OS, which optically monitors the state of the
gas-filled overvoltage arrester GDT, which can be short-
circuited, and in particular the triggering of the short-
20 circuit spring F. In a further step 300, a second
temperature value T2 is measured by means of the
temperature-measuring arrangement TS at a second moment in
time t2. Here, the second moment 1in time t2 is different
from the first moment in time tl. In an optional step 400, a
25 second optical measured value L2 can be measured at the same
moment in time t2 or at a further moment in time, generally
a fourth moment in time t4. Here, the fourth moment in time
t4 is at least different form the third moment in time t3.
In a further step 500 it is identified on the basis of the
30 measured first temperature value Tl and on the basis of the
second temperature value T2, and, 1f provided, it is further
identified optionally or additionally on the basis of the

measured first optical measured value L1 and on the basis of
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indicated in a step 600. The alarm may be formed differently
here and for example may contain a statement as to whether
15 one or more measuring methods (when different measuring
methods are provided) indicate a triggering of the short-
circuit spring. Here, a corresponding optical and/or
acoustic and/or electrical signal may be output 1if the
triggering of the short-circuit spring F is identified.
20
A further method i1s described hereinafter which can be used
alternatively or additionally to the method described
previously. Here, the method is focused on the operation of
an overvoltage protection device. The overvoltage protection
25 device has a measuring arrangement 1 for monitoring one or
more overvoltage protection elements TVS, GDT and an
evaluating arrangement CD. The evaluating arrangement CD is
connected via a light-measuring arrangement 031, 0S2 to the
respective overvoltage protection element TVS, GDT.
30 Furthermore, the overvoltage protection device has an
arrangement for identifying a current which is flowing for a

long period of time and which flows through the overvoltage

protection element (TVS. GDT).
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the triggering of the shorting

15
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25

30

bar is monitored indirectly. Here, the triggering of the

spring is identified, and, if desired, i1s forwarded on. To

this end, the temperature at the gas-filled overvoltage

arrester GDT or 1in the vicinity thereof 1is measured. By

evaluating successive temperature values T1, T2, which have

been measured at different times tl, t2, it is possible to

establish the temperature profile and from this the state of
the gas-filled overvoltage arrester GDT or the state of the

shorting bar SC or the state of the spring F. Here, the

ambient temperature can also be determined as a variable

since either a first value alone or an averaging of a series

of past values provides an indication of the ambient

temperature. The same 1s true for the ambient brightness.

Here, the ambient brightness can also be determined as a

variable since either a first value alone or an averaging of

a series of past values provides an indication of the

ambient brightness.

Since the arrangement of the temperature-measuring

arrangement and also the optical measuring arrangement

provide a galvanic isolation, the otherwise usual
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gal vanical ly uni sclated, dtrect neasgrenent, 5 Furthernore, since.the

moni t or i NG Pr oEBES EheRl takes Pliate vit side tHe signaliin S8 31 2,
the moni toring preeess, does: not i phluence theiqralk over the sigealod imes,

I n ad. don, the galvani 0311v isolated arrangenent also 10 allows a very
conpact desigapisihte tthesconponentiipartsaeg i6Wens -1 onged-. to be
designed ig a manner protected against a.hort cc in order to '-prove the
'response behavi our of the tenperature-neasuring arran.oenment TS, the

t enpersat u¥ser ABRASUE ENY Aff@ngen®@nihohs teannbe divddesr mahecontaets w tdre t he
gsi sovetvol lage ,:r.rester Gl T by nmeans of a gap G-. Such .gap fillers are
noll. el ectificdkl y-leondberiveliputs arel st S go'dd® cBRBUELSrSs Ici PHEHTS S Such

qap fillers, axe. 20, basedcb sl kagne (I N fior eYamphe  Siace. a good

In addition, the galvanically isolated arrangement also
10 allows a very compact design, since the component parts are
now no longer to be designed in a manner protected against

short circuit.

In order to improve the response behaviour of the
15 temperature-measuring arrangement TS, the temperature-
measuring arrangement TS can be in thermal contact with the
gas-filled overvoltage arrester GDT by means of a gap filler
GF. Such gap fillers are not electrically conductive, but
are still good conductors of heat. Such gap fillers are
20 based on silicone or on polyimide, for example. Since a good
thermal conductor compared to air is then provided, a
temperature change will be detected considerably more

quickly by the temperature-measuring arrangement TS.

25 Other events, such as the flashing of an arc, may

additionally be incorporated in the evaluation.

A further embodiment of the invention 1is illustrated in
Figure 4. Here, an overvoltage protection device has a
30 measuring arrangement for monitoring one or more overvoltage

protection elements TVS and/or GDT.



thermal conductor conpatel to rilfthen provided, a. teraperature change
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via a |ightdnEasuring arrangenent ft'31, for exanple a pOototranm .stc-111,

to the ovBPvoltage Priteceion element GOT m*at92 ! onrfected ditect 19 to
the cy, i dgbggggt%ggpskaﬁpgm@ﬂte_b%r,m%iwsi\él e ildrght -easuningulse-

arr angenent r aanple an ciptocoupler. In this ca a. sone of the
di schar gel cuer emarfbonsowi avehé soptocoupirer son cone Ssilde, LIRUTtHeram € t he

overvol tage protection device has.an 2 an nL for identifying a
onrr &nt mﬁVﬁﬁv? g??%m?ﬁﬁ ?SElSHJﬁ%SmSQSng o?gﬁyﬁg &nd whic...h flew
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2

addent agof di s|Syoptdcldld y 2adapredcifc: ¢0 neanph eV #oF28cgusivi 198t Hrirer . .
and optically gstabl) curreris flowing;for .a Long.peri odof td.ne
indirectl?ggntﬁﬁé %££ﬂ§3ﬁéﬁﬂﬁ %rc %uration c%.aaaggg-gglled arnyter" O
CUrfent. whbhohlfl ows trhrt@QuUGheres jpriotect itwe the overvoltage protection
element GDT or 1is connected directly to the overvoltage
15 protection element TVS via a light-measuring arrangement

082, for example an optocoupler. In this case, some of the

discharge current flows via the optocoupler on one side.

Furthermore, the overvoltage protection device has an
20 arrangement for identifying a current which is flowing for a
long period of time and which flows through the overvoltage

protection element TVS, GDT.

The arrangement for identifying a current flowing for a long
25 period of time 1is advantageously optically adapted, for
example for a gas-filled arrester, and optically establishes
a current flowing for a long period of time indirectly on
the basis of the arc duration of a gas-filled arrester, or
via a leakage current which flows through a protective

30 diode.

Furthermore, the overvoltage protection device has an

evaluating arrangement CD, which, based on the counted



30 diode, pulses andlor an idented currentfor a irbrg Peric,H ut Lucie,
determ nes tse overvoltage fllpter'ticn elenent TVS, CDT is stri
operational] has sustai ned prebi ous danagp, or is gnaaable. tn adrlitiou,

t he overvol tage protection device Lots on,a or nbre alarmarrahrTi ements
GUM QUT2, which indicate whether tap vox-voltage protection elenment TVS,
CFl" is still operational, has sust ai néd previous Uairrop, or is unusable,
10 TnE, al arm arrangenent c,uTl mav_provide a iir 1t statu.b dispHﬁy whi ch
-i ndi cat e8uaspF evd g dﬁhad&&@ﬂ%ﬁ%?jfﬁwléfgﬁplé S"WEPri hg start’ 1or
exampl & yellouy 19,7he alaxm aLERLIRTRAL WZnEBYepr Ovikle a &RGOnd Sl us

di spl ay, dch indicates an rAnosable state, for exanple a fault brate, for
exrart pl epredeclidPreglitmecan Gafe: aldy Qdts. dGill Si®RditHalif trhe of
t he copTiobnent parts is identifipd as tault%s%%l%s assuned tp be faulty,
the faul tSafarai'ts P6CBe°20i hpi'etent &€d i'n the “menner p5 an. 'or" lirdt.

the schematic illustratiPn of Figure 4, tie-n: exenplary resi.stora F1, R2

axe also indicated. In the figure, a morkin%. arrangenent is also provided
at. th.e. Ipretcetttive: 25t df ode's wivd paie ber ¢ heCaetivated “nd ¢an Péad’to an

inre=ption of the flow to ort, C-131CUi; t 1t e gor ot ect
bp di bde@?rglﬁaff?hfiigé?%g%%gggsﬁpg}fi§Sﬁ%2} %E;b%W%ﬁ%ﬁ%xggfng into
greater dehail pvthecstrate candiRcitpravi detdenant heTliasi s COfT a iconpt ekl
assessnment. Feb tilt, arc duraticn” which |leads to a fauift statk, may t hus
decrease GEPEAUI-AG6N TRE AURHEr "G Provi'pusi vieAFest éd pul ses. in - ‘et het
wordhiq if many pul ses have aiteady been arrested: even a. sholt arc
duration i.e sufficient to reach the fault state. Conversely, the axe

.. dutaf i bAihrayaaks? resukbgeiantheOPaét Thdt BVeRidS | dwet hulbet “df pul ses

leads to %iggﬁgg?tﬁggﬁégy;éﬁﬁiéﬁﬁﬁé- giﬁg%ggiouslya%jé d- s@%t%he for

i nventi on, de peso e to In an accurate indicatibn of the
state of dammgecon a=faully sttate vifara cdisnecte detlecti.on in particul ar of
the 10 arrester evento"” Furthernore, the. enbodinment in ifigures | and 2
and 4 can be inplenmented is a common arrangeneht

15 The alarm arrangement OUT2 may provide a second status
display, which indicates an unusable state, for example a
fault state, for example red. Here, it can generally be
assumed that if one of the component parts is identified as
faulty or is assumed to be faulty, the fault alarm is to be

20 implemented in the manner of an “or” link.

Tn the schematic illustration of Figure 4, two exemplary
resistors R1l, R2 are also indicated. 1In the figure, a
working arrangement 1is also provided at the| protective
25 diodes and can be thermally activated and can lead to an
interruption of the flow of current or to a short circuit
past the protective diodes, similarly to the shorting bar

SC.

30 Without going into greater detail, the state can be provided
on the basis of a complex assessment. For example, the arc
duration, which leads to a fault state, may thus decrease

depending on the number of previously arrested pulses. In



15 The: invention described abuse can be need in particular the MsS5 field
and . . . an the tel ecommunications field since it does
not require high nomnal eutrnt5:, 15 - LisuKererence arrangenent
§nt|tu;careU|t srering 5shorting. bar gat et.LLeo. overtolt.3ge arrester
,..Ctiper..atttre -nmeasuring arrangenment licutt-tuleaturig arrangement. (DS

.t Arrancenmont CD 10trig:i Ter arrangeréeﬁﬁAE OCT1, CUT?, CDT gapSF 122.
tineSEl, S12

other words, if many pulses have already been arrested, even

a short arc duration is sufficient to reach the fault state.

Conversely, the arc duration may also result in the fact

that even a lower number of pulses leads to a damage display

5 or fault display.

As a result of the invention, it is thus made possible to
obtain an accurate indication of the state of damage or a
fault state via a direct detection in particular of the

10 arrester events.

Furthermore, the embodiment in Figures 1 and 2 and 4 can be

implemented in a common arrangement.

15
The invention described above can be used in particular in
the MSR field and in the telecommunications field since it

does not require high nominal currents.



15R1, P2. An overvoltage protection device with onenore

OLC1TVOLt agOprotectionel enmentsrfl:[..-)eCGDT)1:111:11 a

nmea, . -Juring21C-s-1nonitoringthe overvalt3ge prate:Alen .clle.nents (TVS,

G DT'u cc,npris evaluatinc.: arrangenent. (C50, which is desighed crinnt

pul seovervol tage events whien are arrestea 11..)v

t heovervoltac.,...ie protection eien§n95lﬁGDT), wher el n - lheaxr anOeneLt
(Cl:1)) .1s conpected via a light -mea.-3nring arrangenment (931, ri32) t.0
the G, vervali®l cig eﬁ?%?%c?fig?o el enent an arrangnenticientifying a
current which is tor a long period ',linme and. which. Is ilow n
throogh Inc very: U -age prot<ii.ction elenent wherein the cveryé& uage

prot ecti oncadevice additdenalty CO nprises an. eval uating ari:angenent

(C. :15h. ich,on the c d pul ses and/or an ident-.11.i.c' _drcurrent-.
i's flowin%ézI or @' %%gtpe??gésor' r,imer determ nes whether tne rFﬁe:voltage

prot. s .,shettcngebenent LE77-.., GDT) is still operational, hasSsustained.
damage or is unn:,,anie, and
gas—-filled overvoltage arrester GDT
temperature-measuring arrangement 155
light-measuring arrangement 0S
evaluating arrangement CD
10 trigger arrangement AE
alarm arrangement ouT1l, OUTZ2, OUT
gap filler GF
arc LB
signal line SL1l, SL2

15 resistor R1, R2



an al arm arrangenment (QUT', CDT2), which. indicates, wnethei the
overc.,pl,...age protection element (TVs, G, T) is still c>perational, has
sust ai ned pre .TIJdDn.-.=.: danmge or is unw.--.;able, t he ovenvol tage
pyot ecti or deV| ce has a gas -filled overvoltage ar.,-Aster (CDI) asan.
overvolta.ge prc.ftecti.in Thc: over \_/o%a:_j e protection device according to
Cami char act erised in Lft-ak, theprotectionhasa sem conduct or
corrponent %)arti cular a protective aiode, In particuiali a TvS dio..(ie,
as an C|ve o agE 10protection eiemt CF41S). The overvol tage protection
device according to care at Clains 13, characA. , cilsed in that the.
alarm arrangenent (0iiT1. )has<H| rst. ;tatn.s. 150I\/tsp| ay, which indicates
a. previously Mamagetr &t 5t 29¢ antk O ‘& Second Statet | W iHicch Ghhiteatean

unt sahl e state TS ei Oﬁ%oxéé\étg[jkaq Jrotegtd ondT(gibew chggcoqung to one

of 20C ai sl t o4| nconj unct aim character4. 4e
rreasu15| ng arrangementn€l ) bsrahgemsuitt abj @ )f or fhe | nabnﬁrérmgrmmtﬂrmn ngof

sot o7 and 2EHO g 4, Tervol t
art est er and zs%@er‘é%i;%ﬁ%a@%%%%%t%Qﬁma@%%é@?%rth% chpPrdaste 0
t enper aLLre- nP.EttSad1 e\%@aluﬁt%ga ngement.(I5) . (whi Ch s i n; Lhers:,, cont act

with the gas-tille ervo
to count pulse like overvoltage events which are

arrested by the overvoltage protection element
10 (TVS, GDT), wherein the evaluating arrangement (CD)
is connected via a light-measuring arrangement
(081, 0S2) to the overvoltage protection element
(TVS, GDT), and/or
° an arrangement for identifying a current which is
15 flowing for a long period time and which is flowing
through the overvoltage protection element (TVS,
GDT) ,
wherein the overvoltage protection device additionally
comprises
20 e an evaluating arrangement (CD), which, based on the
counted pulses and/or an identified current which
is flowing for a long period of time, determines
whether the overvoltage protection element (TVS,
GDT) 1s still operational, has sustained previous
25 damage or 1is unusable, and
® an alarm arrangement (OUT1, OUT2), which indicates
whether the overvoltage protection element (TVS,
GDT) 1s still operational, has sustained previous
damage or 1s unusable.
30
2. The overvoltage protection device according to Claim 1,

characterised in that



arrester (GOT), which can 1-,,0 she an eval 4,40:ing((.:1)),1..Q.ich, based
on 20 tenperature valu4,4,3 (Tl, T2) whi_ch have beeCl neaured at different
times ;tip t22, identifies whether the short -circuit spring. (F) has been
t'riggered, - a Oan alarm arrangenent (0i.11)), which indicates the
ideniixficmion of a triigered 5hort-circult spring. (1), wherein the alarm
is inplenmeplid by the eval uating arrén&gnéht (CD). 5 5, The overvoltage

protectl on device _according-to Caim her ei n _t.he igit -mea su ring a
D o heexr o nt f uFREhar HaG e ¢ BEPLFCAr T momCont et S Padtaei {1 b boe
tage a rre tero(€-?oi¥2)e, awhicehceanche )sher tarr @idwerd tedie anrdhe-basi s of
the state of the short-. circuit inc (F'), and

t heeval uat i ngaftafigefent (t,-.:;,)))furthernore entifies" also based. on
optical neasured values (1,1L" L2) whichbeen. neasured. az different tines
(t3, theshort-circuitspring hasbeen triggered. 7The overvol tage protection
devi c& acgor di Nget ovElraiomt aye protection device according to Claim 1

or 2, characterised in that

the overvoltage protection device has a
semiconductor component, 1in particular a protective
diode, in particular a TVS diode, as an overvoltage

10 protection element (TVS).

4, The overvoltage protection device according to one of
Claims 1 to 3, characterised in that

the alarm arrangement (OUT1l) has a first status

15 display, which indicates a previously damaged state,

and a second status display, which indicates an

unusable state.

5. The overvoltage protection device according to one of

20 Claims 1 to 4 in  conjunction with Claim 2,
characterised in that

the measuring arrangement (1) 1is also suitable for

the indirect monitoring of a short-circuit spring (F)

of a gas-filled overvoltage arrester (GDT), and
25 the overvoltage protection device further comprises
° a temperature-measuring arrangement (TS), which is

in thermal contact with the gas-filled overvoltage
arrester (GDT), which can be short-circuited,
° an evaluating arrangement (CD), which, based on
30 temperature values (T1, T2) which have been
measured at different times (tl, t2), identifies
whether the short-circuit spring (F) has been

triggered,



or 5, characterised. ix) that the tenperatare sensor (TS) is in thermal
contact by neans of a gap filler (OF)with the gas-flitied

overvol t age, arrest er (GDT), whi chcan beshort- circuted The overvol t age
protecti pn device according to one of precedil.ng Clainms 5 to 7,
characterrised in that t he tenperature-neasuring arrangenent (TS) has:,
thermally variabie resistor. 30 10. The. overvoltaged,tvice according to
one of preceding Cainstorhatagtetised ih/thit The te::, perauure-neisurlhy
arrangent ., nt {TS)2has? B2, THEWFE0! t dGeTprt egtiléh deviteaieor diftiy tc
one of preceding eljins.5. rz:icti] i o - :

th,fl nmes,:cHng gx%%%ﬁ%%%%gps%%?eanfFggb?gkggse&ﬁoﬁt é’r}rf.uoll\t/BRSprlng
application or in t&)e::ehateiuni cati ondak2. The cvp=Hidmnvolttcay, aprotlecti on
devic, E: according tt ne of preceding Cains 5 to 11, characteri,g,,,d. n
that the alarm ar r?ﬁ@%ﬁgmn? f?ngﬁ{nﬁﬂf:s (gﬁ)opti cal and/or

15acoust acand/ crel ectri cal si gnal whenthe tbggt:it.y ofshort-circuli prino is

identified, 13, T: nethod for operating a meaxcir.-1,.; arrangenment (1) for
t henoni t obi n, . TReobvarvotl thbet preitectiltrs peivag e Pccording to Claim 5,
wherein

the light-measuring arrangement (0S1l) 1is further
designed to optically monitor the gas-filled
10 overvoltage arrester (GDT) , which can Dbe short-
circuited, on the basis of the state of the short-
circuit spring (F), and
the evaluating arrangement (CD) furthermore
identifies, also based on optical measured values (L1,
15 12) which have been measured as different times (t3,
td), whether the short-circuit spring has been

triggered.

7. The overvoltage protection device according to Claim 5
20 or 6, characterised in that
the temperature sensor (TS) is in thermal contact by

means of a gap filler (GF) with the gas-filled

overvoltage arrester (GDT) , which can be short-
circuited.
25
8 The overvoltage protection device according to one of
preceding Claims 5 to 7, characterised in that
the temperature-measuring arrangement (TS) has a
thermally variable resistor.
30

9. The overvoltage protection device according to Claim 8§,
characterised in that

the thermally variable resistor is a PTC or an NTC.



20of a gas -fifieg overvoltage arrester (211151 which can hesthott
-circuited,witha.tenperatgre-neauring arrange :tent which is in thern
ccrntact with rne gas-filled ov' n.fvoltage arret::ter (GDT), which can be
short-circuited, said nethod conprising erg3: neasuring (100) a. fifst
tenperature v; |Iue (11) a first. nnnenﬁ intime (t1),

mei suri na (300) a scond tenperatur@va ae (12) at a seccnd nonent in
tiiryt. (t2), en:: :r is different frgm30 Me first m..inent in. tine
(,1:11i identifying (500), on the bar-is -d: the ne.::::::nred

tenp, t,rat@r, =me Td)eanCil taget he-disia nfn t hevideeasureclirseconoohenper at ur e
vai ue (12) whet her the ShOrt-clrcult spring U-!-H has been triggered
upon |dentlfyl@ﬂ¢%%d%%%r@laém?C@|FO dpl Fhgrepyerised in th

hasbeen. ti nggefe(tt a't? tri?@aéﬁpﬁfi&'fif@éw&ne&é Tf@ method ,

accordiug to Cia|n1 erein t%e nmeasari ng ( furtherhasaligh

, S, easuring apyangensnr. (CO, whichnctnitors the static. of 1()the gas
-fined 0-,7-el70lfage ; _(,rreserwhlch can be sh:ort -circuited, and in
particular the trlqgering the sn&ts),rl...()gsaid nethod further

11. The overvoltage protection device according to one of
preceding Claims 5 to 10, characterised in that
the measuring arrangement is intended for use in an

10 MSR application or in telecommunications applications.

12. The overvoltage protection device according to one of
preceding Claims 5 to 11, characterised in that

the alarm arrangement (OUT1) outputs an optical and/or

15 acoustic and/or an electrical signal when the

triggering of the short-circuit spring is identified.

13. A method for operating a measuring arrangement (1) for
the indirect monitoring of a short-circuit spring (F)
20 of a gas-filled overvoltage arrester (GDT), which can
be short-circuited, with a temperature-measuring
arrangement (TS), which is in thermal contact with the
gas-filled overvoltage arrester (GDT), which can be
short-circuited, said method comprising the following
25 steps:
e measuring (100) a first temperature value (Tl) at
a first moment in time (tl),
e measuring (300) a second temperature value (T2) at
a second moment in time (t2), which is different from
30 the first moment in time (tl),
e identifying (500), on the basis of the measured

first temperature value (Tl) and on the basis of the



ccnprising the followi ng steps-: neasuring('...21.1,3)at'irst: optical
nmeasored (1,1U at a thlr,l (c..ornent in Line measuring (400) a second
..ptical miasured valLc (L2) af a fofrth nonent in time (t4), whicb is
different frc...mthe third nbnent in finme identifyincj (ri00), on the
basis of the neasured 20nirst optical a:-..bred value (Li) and an the
basis cf the neasured second optical sured valuc (L2), whether the short

-circliit sprin (1-I as bec L. T. ) r Ui o Claim 1:3
or 1. wher b T Hehe oG D £ STBEFAREIE | TRORE horZ has TAie BTat mETe
arrangenent ( CUT) ;+ sui €t hog f ks t hby ﬁ@gmsééhnﬂrw@ef;@hl ow ng Step
outpntfing (600) an optical and/or acaustic and/(sr electrical signal when

the tfliggertng of dhe: shostt :fgpni nghé F) thas sheen-icdentiifti eghring (F)
has been triggered, indicating (600) the

5 identification.

14. The method according to Claim 13, wherein the measuring
arrangement (1) further has a light-measuring
arrangement (0OS), which optically monitors the state of

10 the gas-filled overvoltage arrester (GDT), which can be
short-circuited, and in particular the triggering of
the short-circuit spring (F), said method further

comprising the following steps:

s measuring (200) a first optical measured value

15 (L1) at a third moment in time (t3),

e measuring (400) a second optical measured value

(L2) at a fourth moment in time (t4), which 1is
different from the third moment in time (t3),

e identifying (500), on the basis of the measured

20 first optical measured value (L1) and on the basis

of the measured second optical measured value (L2),

whether the short-circuit spring (F) has Dbeen

triggered.

25 15. The method according to Claim 13 or 14, wherein the
measuring arrangement (1) further  has an alarm
arrangement (OUT), said method further comprising the
following step:

¢ outputting (600) an optical and/or acoustic and/or
30 electrical signal when the triggering of the short-

circuit spring (F) has been identified.



