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16 Decenber 2002 Circuit arrangenent for limting the switch-on current for
q'transforner The invention relates to a circuit arrangenent for limting
the switch-on current for a transformer. For a brief nmpgEgpdcaethbér 20012t chi ng
an, a transf8r #8r Pl @dd8 a power source bnty with the ohmc portion of the
Wre resistance of its primary wi nding. The | ower the inpedance of the
primary w nbesgrithdogreater the switch-on current peak, and the greater
the iron core to be magneti zed the |l onger this power peak is, that is to
-say the greater its amount of energy. As a result, the network voltage may
col | apse or Clused tneyrtengeanguyer £dr Edmithing rdegoAvitchironnesessmty to
limt the switch-qen curdent . Methods are known in which ohmc resistors are
arranged between the 1nput of the primary wi nding of the transfornmer and
the powsr source soHifatinvRnsi@n chebAtedr téntd i SL¥edlEe@rrAMGa™aTHe

sW tchi ng ofort NESA tHiey $HY Swawe idie dindesid exbefd ectadbabrapraddi tional
vol tage drop occurs _across them_In addition, the resistqors heat up during

operation and can bé desth oy¥dHy tHEYeheratF8h of WHESPINE i al b known
t o bypass theaheSicshers bbids a peswanericuraa edeiyned dH neheafdrefiawhi ch

sufficient premagnetizat.ion of the tr far | S..assuned. The hypassing is
carried outBPSFlg aﬁﬂfgﬂg§ Wéﬁ%erFES%%ﬁﬁ%dqﬁé|h§? ﬁ%ﬁ@?&?,%&?é§¢§5ult of
t he perranefhepr kdeérnittieonivpethacei nef fuect puaakryheckndgnof tdie
transfor mer gdaes 0l QOG0 IdRtclfrdde SYER! 9hadr8ROLGluGuidnd n the
transf ornmer “a system collapse may al so_occur after the pé& manently
predefined LEeE e obPede FfaFIREIFRENENSN Liofiger this power peak

is, that is to say the greater its amount of energy. As
a result, the network voltage may collapse or fuses may

15 Dbe triggered. For this reason, it is necessary to limit

the switch-on current. '
Methods are known in which ohmic resistors are

arranged between the input of the primary winding of

the transformer and the power source so that the

20 switch-on current is reduced. After the switching on,
these resistors have the undesired effect that an
additional +voltage drop occurs across them. In
addition, the resistors heat up during operation and
can be destroyed by the generation of heat.

25 It is also known to bypass the resistors after
a permanently predefined time, after which sufficient
premagnetization of the transformer is assumed. The
bypassing is carried out for example by means of =a
timed relay. However, as a result of the permanent

30 predefinition of the time, functional checking of the
transformer does not occur so that in the event of a
short circuit in the transformer a system collapse may
also occur after the permanently predefined time.

The object of the invention is
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GR.98 P 215B _ 2 _ 16 Decenber 2002 to specify a sinple circuit arrangenent
for limiting the switch-on current for transformers which does not make
avail able the full operating voltage until after a functional checking of
the transfornmer. 5 The object is achieved with a circuis pecamBRIET0OAS
claimed in pfélﬁe?l@ BI3tAP1. Here, first1y2 by neans of a test winding on the
secondary side of the transformer it is checked whether the transfornmer is
swi t ched on.ténspesidyent dinfflsucéassiiygl sm’:angémgnon fer cdntmectiong

swi tches betygeng h@%cﬂp%&ﬁteﬁggétln _SauiLer @ﬁgemgemaaﬁf%gsr i as a

result the resistors are asse thermstors are
provi ded \/\hl'&%k%nélﬁ@élﬁhéﬁ tthlé ﬁé@lls%aafrlé'lglo‘fob’%/@@q?oéﬂéélvﬁéﬁetrh@

contactor cifgktidaaiathsckhiRgaogeeandany nirRdidag- conposed of nultiphase
wi ndings, a rectifier is advanfageously cq_{mect ed dovvnstream of the test

wi ndi ng. 5 n one advahf&geodRI®eFi neent FFIRERi r HAED 20 2ar r AFENER as
clained in pateghgehentn 3s theimedggder pagevel tca@anfqr .the contactor can

al so be derived from_a_si n%&e- r&se i ndi ng. _The recttlfler is.then omtted
when the circuit is dFfVen 'ﬁ# 'tegxatr?% ?/oPt'a ?gtAnwb?)?’r%m dti ve
vol tage for the cedaciaryi siset bF rtém\sw’anaﬁoa-mem I aty iontcaelckasd
claimed in c¢lal %“’thhtkﬁhﬁs‘%& gbé%assﬁﬁsc%r%eafé‘{thfﬁ LRS! 8LQ%dWd ng

swi tching on an isTintérrupted after cont act I's swtched on
30 Exenploar yseapedsheht swoftaltiad nvémtl%ncér‘éaptpﬁswm‘@@lhi!ﬁ bleg wieiegur es of

the drawi ng, :}8 %EEBtEh?UR/%.L%a§Ié0%Lﬁ:C@ r&mtt@éreegea‘éekméer ahlgmzd ng the
swi tch-on current ransf orner and gur es 2a to ¢ show vari ous

exenpl ary enbodEfEnts T I5SAEFErSi ATRy EW?F@@@H gt vaftageoror Rlite

contactor freoneamiesbrai n?%f@ ofprtdvacmi:ondaﬁy:hm d@n@ﬁréﬂe gHansf th][gsr
GR 98 P 2158_- cenber. 2002 F| strate pw a transformer 1
IS connectﬁﬁsWFﬁrﬁDg rré\pff \ﬂvﬁd: (lnh sulz%nagp a&i-qe §llr5"ud'r¥

operating vofaadye.4. Here, a cont actor 5 vvhose Switches 6 are open before

swi tching on occurs gﬁeﬁegeggﬂgﬁgge% gﬂ\@fn Fp@ogggr Iath ng.vektage 4 and

the primary w nding SWtcC e unt a suppfy vc?ltage
is applied twin@éngappl y i mpeetFEbert hé scorrdcarageandly he conpgiopesut put 8

of the contagbQhsPredht Brt Reer esudkt Wihali e operating voltage 4 is applied
10 to the primary winding 2. If the switches_6 are op e t%a&ﬁter t he
fita

operating voltage 4 L8 % cﬁQHaBEaEEQUE‘urIE%#ﬁn?T%‘G\E R s s 10,
connect exb i napaaagbrbnto tde cedtdeiedr SinangddentPTCclhemm s ors thk which

are Connectegr gé%&hss W%l% %@elngEchThe £§-actor can also be
derived from a single-phase winding. The rectifier is
then omitted when the circuit is driven with
alternating voltage.

25 An optimum drive voltage for the contactor is
set by means of an auxiliary contact as claimed in
claim 4 which initially bypasses the further resistor
during switching on and which is interrupted after the
contactor is switched on.

30 Exemplary embodiments of the invention are
illustrated in the figures of the drawing, in which
Figure 1 shows a circuit arrangement for limiting the
switch-on current for a transformer, and
Figures 2a to c show various exemplary embodiments for

35 determining a triggering voltage for the contactor from
a test winding of the secondary side of the

transformer.



15.therm stor used here is a resistor which has a positive tenperature
coefficient (PTC). The resistance increases here as the tenperature of the
PTC. therm stor 11 rises. The ohmic resistors limt the switch-on current
whi ch nust be selected to be of at |east such a nagnit Ud:D2gebar 2002

i nduced vol t ggegegam Ruaislsd up on the seecahdary side at a test wnding | a of
the transfornmer 1. The test winding 14 here nay be a sel ected secondary

wi ndi ng. The inducedpvehtageri siARME Lkdo tH&Rv SHPPE ¥ah8PYEmdr0f 1 t he
contactor 5 via a further resistor 12. 25 |Jf this golta e exceeds the

swi t chi ng t hFEERECE S Wi ComTdtoY S”lrf"Pﬁan%o%dﬁE of EFEORE3ZY Hele

swW tchi ng cont aet sarb dyppssitidievobsageorns Herand 4 h@oﬂ?ﬁ'&etber Bl sityse 11.
The current i tb%% becones ineffe&tlve as _a. g_‘rggu t of this and the

transformer E¥36° | Dete PR PRECESme ST FE 489t hRR byaesi hig 37 t he
current |3 nm tbngertads, betwaexi | tary opetractingl Motleragept @ t kewdbypass via

t-he further thuspset ti m.gq ye a r the
duration of %@F‘aﬁ’r %“O%IQ%e %o act%‘rvg'gshgg 6f g{écon YgfL'é ggtgges not
swi t ch owi ngSHBPa YT mhqamalls’r RPPLieEnEobtEgk |IRPYY imeuPTT Phertfisstor 11

whi ch is conpegkaetigr MRS thd mdﬂ(}w esh S S8 1Or heaks cup it aSeicd RTC
therm stor 11 oes into a _hi q‘?ﬁ’“ ance stagnand hrottles the current

down to GRV48hpifsgFesuf X E5HH FROEei dfaltPR St
preci selyo t0t5UQﬁhe’ampﬁi<ﬁ1£ﬁp whatiihge PTQ £ hehsi shwditchled efahps fwerand

t herefore at i_.gh i npedance. .The re stors 10 are thus GR 98 P,2158 - 4
16 Decenber ?gﬁfrg 5‘#’§ct SRCAGEINST SPSPEEdi fy. “Phi SWESHRtI Fur (1Rt . i s,
however, not csxm*ﬁ:‘fam erfil dws nagxraetlwmtheesxaneferneo 1. cbnnekited aurt

si tuation, Bg?%%_% I Q:aodst}-&a%tt 5 t5| n quogﬁ% tLr@nt ér'ﬁ’ﬁ St%ljs| Ilgl_st rated

in Figure 2c e@~triggering or’ the con caf. al so
derived f ronwhl§|1'1ngﬂf@— prerregiedi kg ss8ri@Fervidti vily) 1atperfofied REQ h an

al ter natidg Eag&%a%tézh%gg@tﬂéﬁeerlsl%l§eéb§£loﬁl WAk Bal 6ds L0 pHig tGiveoui t
arrangenent according to the |nvent| on_t hus egsur es .that the SWI tch-on °

current for &SFPSFSTOEReCqss FicdRidd é%ﬁc} est 880FES1§ERRACEN TESHSRA ded
for it are nelkereveld aatebemperature of the PTC thermistor 11 rises.

The ohmic resistors limit the switch-on current which
must be selected to be of at least such a magnitude
20 that an induced voltage can build up on the secondary
side at a test winding 14 of the transformer 1. The
test winding 14 here may be a selected secondary
winding. The induced voltage is applied to the supply
input 7 of the contactor 5 via a further resistor 12.
25 If this voltage exceeds the switching threshold of the
contactor 5, the conductor tracks »f the switching
contacts 6 bypass the resistors 10 and the PTC
thermistors 11. The current limiting becomes

ineffective as a result of this and the transformer 1

b

30 can be loaded. At the same time as the bypassing of the
current limiting means, an auxiliary contact 13
interrupts the bypass via the further resistor 12 and
thus sets the optimum drive voltage for the duration of
operation of the contactor S.

35 If the contactor 5 does not switch owing to a
functional fault (line break etc.), the PTC thermistor
11 which is connected in series with the resistors 10
heats up. Said PTC thermistor 11 goes into a
high-impedance state and throttles the current down to



16 .Decenber 2002 5 5 10 15 20 25 Patent Clains 1. A circuit arrangenent for
limting the swtch-on current for a transforner (1) having a contactor (5)
t o whose inputs the operating voltage (4) for the transformer (1) is

appl i ed and whose outputs are connected to the primry g Ddcegber 2004 t he
transfornmer GR) gshavizngsgohm c resistors JalG), connected in series, and PTC
thermstors (11) which are connected parallel to the contactor (5), having

a test windi gg dd)1 opekhausecNdaranS] dgrééiseiyt%té@eﬁf%ﬁf‘éx&éa with
at | east two rmnalsr#é t;lé%g w th_a further sistor (12), the turther
c

resistor (I2F FoREn L FEPeLDFefftnand e itk dest

wi ndi ng (14) aandghhan@imﬁryca.nmne (f9sidtdthe TONtAst OhuES), the supply

out put (8) being connected to a second termnal (17) of the test wi nding
(4) such that a voltage induced to the test,w nding (14) can cause that the
operating voltage is connected to the transformer (1). 4. The circuit
arrangenent as clainmed in one of 2. The circuit arrangenent as clained in
claiml characterized in that a rectifier (15) is connected between the
outputs (16, 17) of the test winding (14) and the further resistor (12). 3.
The circuit arrangenent as clained in claim1, characterized in that the
test wwnding (14) is enbodied as a single-phase wwinding. clains 1 to 3
characterized by 30 an auxiliary contact (131 in the contactor connected
parallel to the further resistor connected to the switches (6) of the cant
such a way that the auxiliary contact (S) whichis ( 12 ) and i s



.c.for (5) in GR 98 P 2158 - 6 16 Decenber 2002 (13) is closed when the
switch is in the open position, and vice versa.
LAl AL{ FE. A{ 3. A{ 36. A{ F(. Aa3. AUF?8$0AJKuvdi f gHJac d

} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cierpeeksidetad®@®d ca] ca
] ca] ca] ca] caFBapP8aFcad].68] ca] ca] ca! Nar#$ 4lm } xsni d_Z] ca] ca] ca] ca] ca] ca] ca]c
aJ cal calca]ca]ca]ca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc
a!l " $%p& / Opapréhirsni dgZlnat caj s taddahga) c&jica] g&]ana:]uaa]] ca:]uza.%am:] _cg] ;ia]
ca] ca] ca] ca ca a] ca ca . ca 'b_| e c ni c
a] I:a] I:a] I:a] Lg?]éa] L%?lgé?%gy I:a] %%g]@!:a] %g?]g%?]é%f%a] Lg]gca]_@%%r’{:lai cal gaijseca] calc
a] ca] ca] ca] cakeapfafmgr 1. In this fault situation, intended loads
PErrrrn 3" pse, ' -

| cal cal cal caFcalca] G5l Ea el cal CA cal ¢al Cal.cal cal caba. 1008 ()20,
109Z& () 10%Z&f()-"A§O%E&¥3195ﬁéﬁﬁ?§-Fn igure 2c, the triggering
FLONZE: () - VEORZA () e Eaf ORI LL: L 0% () ey 100 (Lo 107 107"

Wwe&' () - W& ()r i X! %4.09&' () - Z) 9%& () - )
10Z° 9" 10928& E}PgﬁLfog&é&e( )g’-l,fs‘yaill“lﬁo@&az&'%e-‘? >6(*23cfé¥n9 P25k bA%5 Whn

an alternating voltage, the rectifier 15 1is then
eliminated.

10 The circuit arrangement according to the
invention thus ensures that the switch-on current for a
transformer 1s reduced and resistors 10 which are

provided for it are not overloaded.
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1. A clrcuit arrangement for limiting the switch-on
current for a transformer (1)

5 having a contactor (5) to whose inputs the operating voltage
(4) for the transformer (1) is applied and whose outputs are
connected to the primary windings (2) of the transformer (1),
having ohmic resistors (10), connected in series, and PTC
thermistors (ll) which are connected parallel to the

10 contactor (3),
having a test winding (14) on the secondary side (3) of the
transformer (1) with at least two terminals (16, 17), with a
further resistor (12), the further resistor (12) being

' connected between a first terminal (16).of the test winding

_15 (14) and the supply input (7) of the contactor (5),
the supply output (8) being connected to a second terminal
(17) of the test winding (4) such that a voltage induced to
the test winding (14) can cause that the operating voltage is
connected to the transformer (1).

20 2. The circuit arrangesmen:t as claimed in claim 1,
characterized in that a rectifier (15) is connected
between the outputs (16, 17) of the test winding (14)
and the further resistor (12).

25 3. The circuit arrangement as claimed in claim 1,

characterized in that the test winding (14) is embodied
as a single-phase winding.
4. The circuit arrangement as claimed in one of
claims 1 to 3, characterized by

30 an auxiliary contact (13) in the contactor (S5) which is
connected parallel to the further resistor (12) and is
connected to the switches (6) of the contactor (5) in

such a way that the auxiliary contact
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