SHORT- CI RCU T CONTROL UNI T FOR"THYRI STOR BRI DGE The present inventioh
concerns a short-circuit control unit for a thyristor bridge in 2.\3S <;75H—
mai ns-supplied thyristor drives where a notor is energized by one or

several thyristor bridges. 5 Al ong W th the devel opnment of

onduct or techni ques, thyristor §echni ques have been ever nore

.

freg ly adopted in notor control. Thi s has afforded

Sever advant ages. There has, however renmi ned the drawback of the
sens\UAity of thyrist3HORD-€ §§BCHE§ CONTROSINIS RORe THYRLSIOR BRIDGEn
four-quadrant thyristor drives in particular, the risk of so-called

internal short-circuit is present in the event of the thyristors

msfiring .
short circuit
short «circuit
Particularly

obj ectionabl e {45 §¢0Hi 08F1ved whiReOBOIRI 1P Gnerg: ALY

i nvention there 1s provi

ThIS is illustrate ure 1, where on ossj bl e
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ort-circuit t yrlst protectlon CI?CUI?

for use with a g@éralll tNPRiS¥oRt bkhedgkesane mains supplied thyristor

bri dge, conprising a current transformer for each bridge for
detecting the curremlotgger ebth atheur devieldpm@mesurdng séumicbdduéddd in
which the current level in : _
techniques, thyristor teciniques have been ever more
frequently adopted in motor gontrol. ' _Tpis has
afforded ’'several advantages. There has. however
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remained the drawb;ck of the sensitivity of thyristor
systems as regards the fuses. Ia four-quadrant
thyristor drives.in particular, | the risk of so-called
internal short-circuit is present in the event of the
thyristors misfiring . This is illustrated by Figufe
1, where. one possible skort circuit path has been
indicated by arrows. In the event of short circuit,

the fuses protecting the <thyristors usually blow.

.Pgrticulariy in connectior with 1lifts, SQch fuse
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trouble causes objectionable  interruptions in the
operation.

Acéqrding to the invertion there 1is provided a
short-circuit thyristor protecticon eircuit for use with
a motor driven by at least c¢cne mzins supplied thyristor
bridge, comprising a current transforzmer for each
bridge for detecting the current therein, a current
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measuring circuit (VM) in whiec current level in
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i 2- fhe bridde is converted into a signal representing the bridge
current, =a control unit (VE) which includes a conparator for conparing
t.he S|gnal fromthe current neasuring circuit with a reference |level, a
t(gp3|stor 5 (ThH), connect ed to the output of said conparat-
as to be controlled thereby to swtch off the ignition pulses to the
thyristors of the bridge in which the current |evel exceeds a
predeterm ned threshold value, and an i nductance or inductances in TO
series with the htenbrédsplyStGOFVﬁfFeﬂhénﬁﬁgﬂlFégéaloFeBrQﬁSPPleﬁrcﬁPF
current surge.

f th
desgrlggd duedtozﬁigéggchgFEEFg LQ%EE%hEBHéeP gcﬁph? ggﬁg ESF?ug?%QUIt
condi t ™n t ect h
Soonal producedcouparatert ° tpreeSHRRFEhg, TR NIERAITERSH, ene, “BrdGe

whereafter the gggﬂ}&ﬁé &ngﬁihﬁitﬁuﬁr?E?er%“ﬁgeleb§ll'”hteéaanSEBQ

seri es i nduct ance 'S sa respeét to thyristors
and fuses, 5 angdrihhe 2QonARRREA! UStbS tRERdham@huwecadutbat OpEr alsadd as
soon as the short CIfCUIt condition ceases to exist. A protection circuit
like this is: sinmgbaparatbiraoeaisntopbeakcoatroldeddtartraggots. svliéchneodit i on
w Il now be described by way of 25 exanple wth reference to the

Ecconpanylng dr shienggnithiencpnlSeSURE the physdstorsaofhphesboyidgeri dge
nown in

which the current level exceeds a predetermined
threshold 'valué, and an inductaﬁce or inductances in
10 series with the mains supply to limit the ﬁagnitude of
a short circuit current surgé. |
By means of the invention, ' fuse blowing of the
' kind described due to a short circuit can " no 1longer
- oécur. The short circuit condition is detected by the
| 15 current measuring circuit, and the signal produced
cuts off the ignitioh pulses to the thyristors,
‘whereafter the magnitudé of the current' surge 1is
limited by the series inductances to a value which is
safe with resbeet to thyristors and fuses, and the
20 apparatus is immediately feady for operation as soon as
the short eircuit condition ceases to exist.
A protection circuit like this is simple, reliable
in operation_and advantageous.
The invention will. now be described by way of
25 example with refefenee to the accompanying drawings,
Whereiﬁ

FIGURE 1 presents' a thyristor bridge known in



itself in the art,

connected to a thyristor bridge, FIGURE 3 displays the circuit® diagram-

FI GQURE 2 shows the control unit of the invention,

of the 5 control circuit, and FIGURE 4 shows the current intensity graph .

pl otted over tine.

D. C r is controlled by bridge8 St and S2. 10 The. current of the

bri dge nmeasured with current transforners 1, 2 and 3. The current.

i nt ens datum fromthe current transformers is converted into a signal
correspordi ng itselfhdn sbeorrt,current, by conventional rectifying
technique in the block VM The 15 output. voltage W of the bl ock VM
corresponds to thEIGYBEenLs skeeethe cont&Rd. unlt) RIFithE e 13vien a,,t he

operation anplifier opl, . whi \
circuit conditFBHpectFB £Re2 5_?F3ﬁ %fa o
¥7bBRE205" e3Labang SRl Rad B2pclli oulBuL Gl e Rl i fier

threshold, fixed b
turns negative and

ch.serves as _ conparator detecting a short
gﬁﬁééf'exceeds the measufing

t a ransi sto I'sconnect’s the energy

supply |'s g0i Nngoh® rbie chFRislikON YRigt - This is a result of the physics of

this phenonenon,

which need not be nore closely clarified in this

connection. 25 HOWRYGURE 4 bhoWBY thie cueiredt! Hak ehlq tiagraphde palot tidie
current surge is determned by the inductance of the series choke LI.

Thi s choke canpeeri simet.ual practice -
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In Figure 2 is seen an exanple of a notor drive where aw
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In Figure 2 is seen an example of a motor drive

where a D;C.. motor is controliéd by bridgés S1 and S2.

‘The . current of the bridges is measured with current

ﬁransformers 1, 2 and 3. The current intensity datum
from the . currént -transforaers is converted into a

sigﬁal corresponding to the ‘motor current, by

‘conventional rectifying technique in the block VM. The

output . voltage: Uv of the block VM corresponds to the

 system's state of current. In Figure 3 is shown the

operation amplifier opil, which serves as comparator

detecting a short circuit condition. If the current

" datum Uv exceeds the measuring threshold, fixed by the

20 resistors Rl and R2, the output of the amplifier turns

‘negative  and with the aid of transistor Tl_disconnects

the energy supply Is going to the ignition unit. This

is a reéult of the physices of this phenomenon, which

need

not be more closely clarified in this connection.

25 Howevér, it may be noted that the magnitude of the

current surge is determined by the inductance of the o

series choke L1. ' This choke cannot in actual practice



':4- be oné with iron core because after all the short circuit

current peak is conparatively high and would saturate an iron re choke
of normal size. The chokes with air core are so di nensioned thtﬁgahey Wi |
always 5 limt the short circuit current to be less than surge '
current peak intensity Itsmspecifiedifor the thyristor. The ignitios tnit
may be of conventional, commonly known design. The diode DI, resistor R3
and capacitor 10 d have the task to prolong the current measuring
“pul se.. The dur abieonoafe t wdthut iroh perieod ecansiee aregw akad Bheadjsusirtng

t he capacitor CI. In general, short <circuit is rare, and therefore

the apparatus wcliregddt | euenens ppgakatlisocoapasa tiilve lyhdighci aadi t wbld
condi t ¥6n has ceased to exist. It is obvious to a person skilled in the
art that vari ou$at¥FBs6i ABndgonororge chrkenpifonormp lvaige .wi Thienchkescope
of the clains stat% bel,ow. 1. A short circuit th{ristor
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prot ect’i on ci rcul'd ora&§ecﬁffhagenﬁPOBEHFP§éﬁnﬁg &hatef8eYoHd ldnpdyays
supplyed; 5 1limit the short circuit current to be less than the

surgé current peak intensity Itsm specified for the
thyristor. | | |

| The ignition upit may be of conventional; commonly

known design. The diode D1, resistor R3 and éapacitor

10 C1 have .the task to prolong the -cﬁhrent measuring

pulse. The duration of the.cut-dut period can be

_regulated by adjusting the capacitor cl. In general,

short circuit is rare, and therefore the ‘apparatus

-~ : will continue its operation after the short circuit

15 condition has ceased to ekist. |
It 1is obvious to a person skilled in the art that
N yaridus-'embodiments of the invention may vary within

the scope of the claims stated below.
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thyristor bridge, <conprising a current transforner for each Hridgé for

detecting the <current therein, a5 current nmeasuring circuit (V&@vjn _

whi ch the current IeveI 'mTthe bridge is converted into a signat-

representing't a control unit (VE) which includes a "\

conpar for mﬁgﬂ m’ "Enal fgom. the- current measuring circuit

wth ference cl tranS|stor (T1) connected to the output
~of - sai conparator so as to controlled thereby to. switch off

the ignition pulses to the thyrlstors of the bridge in which the

current Ievelci S5 ds - a predetermned threshold value, and an 15

I nduct ance or i ances.in series with the mains supply to limt thqv

magni tude of a short circuit current surge. 2. A short circuit protecti
circuit as clainmed in claim1, wherein the series chokes (LI) are

i nductance 20 coil 3 wigt Bhairt @Ar@uil thyTh¥torCigroties tRlcRf %Cltﬂe‘?ﬂtc'ffo“ru't as
claimed in claim 1, substantially "as herein described wth
reference to Fluger @itk andoloef M&@CWWéﬁtﬂrﬁu M@3Ins supplied
thyristor bridge, comprising a current transformer for_
each bridge for detecting the current therein, a
_5 current measuring circuit (VM) in which the current
1eve1' in'.the .bridge 'is eenverted. into a sigﬂal
representing the bridge current, a control unit (VE)
which inciudes' a comparator for comparing the signal
_-from the current measuring eircuif with a reference
10 level, . a transistor (T1) connected to the negatige
output of eaid comparator so as to beée controlled
thereby to switch off the ignition pulses to the
tﬁyristors of _the'bridge in thch-the current level’
exceeds ‘a predetermined threshold value, and an
15 inductance or inductances in series with the mains
supply ¢to limit the magnitude of a short circuit
_current surge.
2. A short circuit protection circuit as clalmed in
claim 1, wherein the series chokes (Ll) are 1nductance
20,coils with air core.
3 A short circuit protectlon circuit as claimed in
clalm  1, substantially as .hereln described with
reference eto Figures 2 and '3 of the accompanying

drawings.




