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APPARATUS FOR EMERGENCY OPERATI ON I N ELEVATOR SYSTEM BACKGROUND OF THE

| NVENTI ON 1. Field of the Invention The present invention relates @ﬁlﬁg ca@
energency operation for an el evator system and nore particularly to an

i nproved apparatus for an energency operation in an el evator system capable
of ,efficiently operating elevator cars during a power failure. 2.

Description of the Prior Art In a general elevator system there is

provi ded an extra device to guide an el evator car to the nearest floor for

a safe rescue of passengers aboard the car in case in _which there happens

an el ectri calh TY8i FQREMERGENGYs ORERATION INSISEVARORSYSHMice is
referred to as ALP (Autonmatic Landing for Power failure) which varies to an
internal type ALP for enploying a preset elevator control system and an
external type ALP for utilizing an extra elevator control system As shown
in Figure 1, BAGGROUNDQF BbdNMENTION an energency operation in an

el evator systemincludes: a converter 100 for converting a three- phase
alternating voltage to a direct voltage; a first inverter 101 for inverting
the direct voltage outputted fromthe converter 100 back to the three-phase
alternating vol tade fofieldafdhe lnwention: ating the drive of an induction

nmotor M a control_circuit 102 for controlling the first ipverter 101: a
t hr ee- phase t r ansfligienfesent invention rePates to an emergency operation for an e?evator

systém, and more particularly to an improved apparatus for an émergency
operation in an elevator system capable of, efficiently operating elevator cars

during a power failure.

2. Description of the Prior Art

In a general elevator system, there is provided an extra device to guide an
elevator car to the nearest floor for a safe rescue of passengers aboard the car
in case in which there happéns an electrical power féilure during its operatioh.
Such an extra device is referred to as ALP (Automatic Landing for Power failure)
which varies to an internal type ALP for employing a preset elevator control
system, and an external type ALP for utilizing an extra elevator control system.

As shown in Figure 1, a conventional apparatus for an emergency.
operation in an elevator system includes: a converter 100 for converting a three-
phase alternating voltage to a direct voltage; a first inverter 101 for inverting the
direct voltage outputted from the converter 100 back to the three-phase
alternating voltage for thereby facilitating the drive of an induction motor M; a
control circuit 102 for controlling the first inverter 101; a three-phase transformer
103 for providing a supply voltage to the control circuit 102; a second inverter 104

for providing a direct voltage to the three-phase transformer 103 during an



103 for providing a supply voltage to the control circuit 102; a second

i nverter 104 for providing a direct voltage to the three-phase transforner
103 during an 2 electrical power failure; and a battery 105 for
providing the direct voltage to the secopd inverter 104 during the power
failure. Here, reference nuneral 10 denotes power nodes which becone
connected during a nornmal operation of the elevator system Reference
numeral 11 denotes a filter condenser. Reference nunerals 12, 13
respectively denote a resistance and a transistor for consumng a revival

power from télectricdlipowen failurey and aRedtteryg i fouproviding/thecdivectsvoltagevtortheode
whi ch becones di sconnected when the supply voltage detected fromthe

control circsecontiaventent4 derng thespower failares hiete wreferepce nbeierabt@ denobesr al
15 denotes nodes which becone di sconnected during power failure. Reference

nurmer al 16 dpoweenodesiwhickhbedorhe connectedrdiringca abtraal apenatidntof tie elesratorne

I f there occurs a power failure. Reference nuneral 17 is a node which

becones connsystent. Referenoeenurnerdl it denotee faefillerceondensesnl Referanes numenals

di ode. The operation of the thusly constituted conventional apparatus for

an ener gency 13p#3 aespectively-denotearasistapee andwa tranaistorifer gensumingda revival
power from the induction motor M. Reference numeral 14 denotes a power node
which becomes disconnected when the supply voltage detected from the control
circuit 102 proves less than a reference voltage. Reference numeral 15 denotes
hodes which become disconnected during pdwer failure. Reference numeral 16
denotes nodes which become connected after a predetermined time if there
occurs a power- failure. Reference numeral 17 is a node which becomes
connected when power is failed. Reference numeral 18 denotes a diode.

The operation of the thusly constituted conVen_tio__nal apparatus for an
emergency operatio.n in an elevator system .will now be described.

During a normal operation of the elevator system, the nodes 16, 17 are
respéctively disconnected, and the nodes 10, 15 are connected, whereby the
supply voltage is only provided to the converter 100 and the three-phasé
transformer 103. At this time, the current voltage rectified in the con\)erter 100 and
filtered in the filter condenser 11 is applied to the first inverter 101, and the three- -
phase transformer 103 serves to provide the supply voltage to the control circuit
102.

" The control cnrcunt 102 controls a variable voltage and a variable frequency
in the first inverter 101 via the connected node 14, an& accordingly the torque and
rotation of the induction motor M is controlled and the elevator system is driven.

Meanwhile, when there occurs a sudden power failure during the normal



During a normal operation of the elevator system the nodes 16, 17 are
respectively di sconnected, and the nodes 10, 15 are connected, whereby the
supply voltage is only provided to the converter 100 and the three-phase
transfornmer 103. At this tine, the curregt voltage rectified in the
converter 100 and filtered in the filter condenser 11 is applied to the
first inverter 101, and the three- phase transfornmer 103 serves to provide
the supply voltage to the control circuit 102. The control circuit 102

controls a variable voltage and a variable frequency jn the first inverter
101 via the &Pﬁfﬁ?&"&fﬁ%&%@h‘?" systercthenades ng@réd'Wnﬁﬁt_?dr%%ﬂhﬁmd@f

the induction_nptor Mis controlled and the el eyator, sys is driven.
Meanwhi | e, whidristgeapecteds sedhat thevewlpupvokags af the: Batter ﬁr@iﬂ@ﬂﬁﬁrough 3
operation of the_ e|leyator system the n s 10 5 are di scqonnected .the
node 17 is cdhﬂ&‘?%?g% t"t‘%i‘ﬁtt'ﬂ\éer@ﬁft mlfdﬁlﬁ Pﬂtj’é'%élpﬁf‘%?@é'ﬂaﬁgahﬁg Is
applied through,t lode 18 .to the first jnverter 101. The qutput. voltage
fromthe batt 638@5?‘?%59%4 nyerter (104 %‘%mm’ﬁ@t@pgi@ra thige: sBsalLe(S ed
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is outputted to the three-phase transformer 103, whereby the supply voltage is
provided to the control circuit 102.

. When the node 14 is conneéted as time lapses, the control circuit 102
| controls the first inverter 101 through the node 14, and the torque and rotation of
the induction motor M are controlled for appropriately driving the elevator system.
At this time, the node 14 is disconnected for a certain time after the power failure

for thereby preventing breakdown of the first inverter 101.
In the normal operation of the elevator system, when a car of the elevator
system is on a descending operation with passengers pécked therein or on a
ascending operation without any load therein, and when the induction motor M is
operated in a revival range during the power failure, the revival power is
generated in the induction motor M. The thusly generated revival pbwer is fed
back via the first inverter 101 to a circuit portion thaf is operated by the diyect

. voltage, for thereby raising the voltage therein. |

In order to prevent a device between the converter 100 and the first
inverter 101 from being damaged by the raised voltage, the control circuit 102

turns on a transistor 13 and consumes the revival power.
However, the conventional apparatus for an emergency operation in an
elevator system unnecessarily requires an overvoltage retraining member such

as a control algorithm in order for the induction motor not to be driven during a



isoutputted to the three-phase transforner 103, whereby the supply vol tage
Is provided to the control circuit 102. Wen the node 14 is connected as
time | apses, the control circuit 102 controls the first inverter 101

t hrough the node 14, and the torque and gotation of the induction notor M
are controlled for appropriately driving the elevator system At this tine,
the node 14 is disconnected for a certain tine after the power failure for
t her eby preventing breakdown of the first inverter 101. In the nornmal
operation of the el evator syste when a car of the elevator .systemis on a
descendi ng opRAWarifalurg ther by ¥R 180 JRSRREHVENIPUCES K} cgclaéﬁenmnn\ghere

operation w thout a oad. therein, and when the induction notor Mis
operated in én?é@F9Q¥°| @'BEFPW% the power failure, the revival power is

Ped back via t he futier whem Sereopopy probipid; Wicreed torife Fevigcbavet
o cvb "a covrauBb AR riothgs rini BBl it bt St
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order for theaihlil&;.lg&t%t{%_or not to be driven during a o

Also, during the power failure, a direct voitage induced from the battery is

employed to drive the induction motor, so that the driving speed of the elevator
is not appropriately set sufficiently high that may be proportional to a preset

voltageffrequency (V/F) ratio.

SUMMARY OF THE INVENTION

Accordingly, it is a first object of the present invention to provide an
apparatus for an emergency operation in an elevator system capable of
overcoming a speed restriction of elevator cars which may be caused by a revival
power consumption and a low battery voltage.

To achieve the above-described object, an apparatus for an emergency
operation in an elevator system according to the present invention provided with
a converter for converting a supply voitage to a direct voltage, a first inverter for
converting the direct voltage outputted from the converter to a three-phase
alternating voltage so as to drive an induction motor, a control circuit for
controlling the first inverter, a first three-phase transformer for providing the supply

voltage to the control circuit, includes a battery for outputting an alternating



4 power failure, thereby protecting respective devices in the circuit
portion where the direct voltage is induced. Further, when there occur
problenms with regard to the revival power consunption circuit or the

overvol tage retraining nenber, the di odegconnected between the battery 105
and the direction voltage circuit portion is broke down by the high voltage
rai sed by the revival power, thereby incurring breakdown in such a high
cost battery. Also, during the power failure, a direct voltage induced from
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three-phase transformer and an input terminal of the converter.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become better understood with reference to the

accompanying drawings which are given only by way of illustration and thus are
not limitative of the present invention, wherein:

Figure 1 is a block diagram illustrating an apparatus for an emergency
operation in an elevator system according to a conventional art; and

FigUfe 2 is a block diagram illuétra'ting an apparatus for an emergency

operation in an elevator system according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

As shown in Figure 2, the apparatus for an emergency operation in an
elevator system according to the present invention includes a converter 200, a
first inverter 201, a control circuit 202, a first three-phase transformer 203, a
second inverter 204, and a battery 205, as in the conventional art, and further
includes a second three-phase transformer 206 between the first three-phase
transformer 203 and the second inverter 204, whereby an alternating voltage

outputted from the second inverter 204 is supplied via the transformer 206 to an



To achi eve the above-described object, an apparatus for an emergency
operation in an el evator system according to the present invention provided
with a converter for converting a supply voltage to a direct voltage, a
first inverter for converting the directgvoltage outputted fromthe
converter to a three-phase alternating voltage so as to drive an induction
notor, a control circuit for controlling the first inverter, a first

t hr ee- phase transformer for providing the supply voltage to the contro
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i nven

The operation of the thusly composed apparatus for an emergency
operation in an elevator system according fo the present invention will now be
described. |

During a normal operation 6f the elevator system, a supply voltage is
rectified in the converter 200 via the connécted nodes 20, and is filtered in the
filter condenser 21. The filtered voltage is applied to the first inverter 201 and at
the same time is applied to the control circuit 202 through the first three-phase
transformer 203.

As a result, the first inverter 201 generates a variab[e voltage and a three-
phase alternating voltage with a variable frequency in accordance with the control
of the control circuit 202 which serves to control the torque and rotation of the
induction motor M, for thereby driving the elevator car. The control circuit 202
detects a revival power generated from the induction motor M and accordingly
‘turns on the transistor 23, for thereby consuming the revival power received via
the resistance 12.

When there occurs a power failure during a normal operation of the
elevator system, the nodes 20 are disconnected so as to prevent the supply
voltage from flowing therethrough. Instead, the supply voltage is induced from the

battery 205.

That is, in the state of power failure, the direct voltage from the battery 205



Figure 1 is a block diagramillustrating an apparatus for an emergency
operation in an el evator system according to a conventional art; and Figure
2 is a block diagramillustrating an apparatus for an energency operation
in an el evator system according to the pyesent invention. DETAILED

DESCRI PTI ON OF THE | NVENTI ON As shown in Figure 2, the apparatus for an

energency operation in an el evator system according to the present
i nvention includes a converter 200, a first inverter 201, a control circuit

202, a first three-phase transformer 203, a second inverter 204, apd a
battery 205, isgompriendoden umeiRhase alemalinNaIAGENR NG ResabEVEteLadh and

and'tho. secorppiiad & f# s80and iBeaRyASH ranSIoNAat 206, Werel e SeRATLtres o
| hput s or i nhase Farstewnee 0B Proddes HBe calteraAtiith HOLAGH 6 dhe roBbaRtive:BRut
Cystom  mef ortarbBaR sing sk Tesphess sransruier S1send 4he Roversr 208, oo ol <
22, 25 respect i vely ool ey eShidkaniva Otagh ARk the Rpuf @RRHE B

converter 200 is rectified in the converter 200 and filtered in the filter condenser
21 for thereby being applied to the first inverter 201. The first three-phase -
transformer 203 outputs the alternating voltage to the control circuit 202, thereby
obtaining a control operation identical to that of the normal operation when the
supply voltage is applied.

The contrel circuit 202 during the power failure serves to set a driving'
direction of the elevator car so that the induction motor M becomes operable in
a revival range, for thereby minimizing the capacity of the battery 205.

'Accordingly', the tofque and rotation of the induétion motor M are controlled by
driving the first inverter 201 and by driving the first inverter 201 at a speed pattern
appropriate to an emergency state.

That is, in the present invéntion, the direct voltage from the battery 205 is
not directly supplied to the direct voltage circuit portion of the first inverter 201 to
provide the direct voltage at the normal operation to the direct voltage circuit
portion of the first inventer 201. Instead, the alternating voltage outputted from the
second inverter 204 is applied to the input terminal of the converter 200 so as to
be converted to the direct voltage, whereby a modification of the revival power
consumption circuit or an overvoltage restraining member is not required.

As a result, a battery breakdown is prevented which may occur by an error

operation of the overvoltage restraining member as well as overcoming a speed



from an’induction notor M The operation of the thusly conposed apparat us
for an energency operation in an el evator system according to the present
invention will now be described. During a nornal operation of the elevator
system a supply voltage is rectified ingthe converter 200 via the
connected nodes 20, and is filtered in the filter condenser 21. The
filtered voltage is applied to the first inverter 201 and at the sane tine
is applied to the control circuit 202 through the first three-phase
transfornmer 203. As a result, the first inverter 201 generates a variable
vol tage and dintitatior-of the elevatérccarahah mayolesaly drom tehlow voltagebbkther lpatterpcy in
accordance wth the control of the control circuit 202 which serves to
control the torqudsadescribedtabovepthe resenbiwentiom does mot kéquire a révivalpower
driving the elevator car. The control circuit 202 detects a revival power
gener at ed fr @onsamptioduciréuin modificatidrarar anc avéivaliaget vesteainingt imember by
transistor 23, for thereby consum ng the revival power received via the
resi stance 1zroviding thecalternating voltage watputted from ther secpred inverter tepariapibon
of the elevator system the nodes 20 are di'sconnected so as to prevent the
suppl y vol t agerminahof thenconyertes rardhmodifyingl thetsamie to the dirppt yoltage, sgeas to
I nduced fromthe battery 205.

provide such a direct voltage as in the normal operation to the direct voltage

circuit portion of the first inverter.

Also, the output alternating voltage from the second inverter is supplied to
the input terminal of the converter for thereby preventing the battery breakdown
that may be caused by an error operation of the overvoltage restraining member,
and further the speed limit of the elevator car may be overcome by the low

voltage from the battery.



That i's, in the state of power failure, the direct voltage fr
205 . 7 is converted to the three-phase alternating vol tagefﬂll!ﬂ@lmﬁmnlm
i nverter 204, and applied to the second three-phase transfornek LM os
wher eby the second three- phase transforger 206 provides the alternating
voltage to the respective input termnals of the first three-phase

transforner 203 and the converter 200. Consequently, the alternating

voltage supplied to the input term nal of the converter 200 is rectified in
the converter 200 and fiJtered in the filter condenser 21 for thereby being
applied to tY¥hatisglaimadisi er 201. The first three-phase transforner 203
outputs the alternating voltage to the control circuit 202, thereby

obtaining a control -operation identical to that of the nornal operation

bower failure Serves { Vb apPRIaIHFJPRaTGPELas Ny GPoralian dncan Spvalds Siemat
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three-phase alternating voltage so as to drive an induction motor, a control circuit
for controlling the first inverter, a first three-phase transformer for providing the
supply voltage to the céntrol circuit, bomprising: |
a battery for outputting an altérnating voltage when an electrical power is
failed in the elevator system; |
a second-inverter for converting the direct voltage outputted from the
battery to the three-phase aiternating voltage; and
a second three-phase transformer for providing the three-phase altemating
voltége ouipUtted from the second invert'er-to the ﬁrét three-phase transformer and

an input terminal of the converter.

2. The apparatus of claim 1, wherein between the supply voltage and
the converter there is provided a node which serves to interrupt a provision of the

supply voltage when the electrical power is failed in the elevator system.

3. The apparatus of claim 1, wherein the control circuit minimizes a
capacity of the battery by controlling the first inverter in order for the induction

motor to be driven toward a portion of the elevator system for an electrical revival.



appropriate to an energency state. That is, in the present invention, the
direct voltage fromthe battery 205 is not directly supplied to the direct
voltage circuit portion of the first inverter 201 to provide the direct
voltage at the normal operation to the djgect voltage circuit portion of
the-first inventer 201. Instead, the alternating voltage outputted fromthe
second inverter 204 is applied to the input termnal of the converter 200
so as to be converted to the direct voltage, whereby a nodification of the

revival power, c t] rcuit overvol tage restraining nmenber is
not requi redABQﬁ[};&I&Q??[ﬁE @M@%U&hakdom I's prevented which may occur -
by an error APPARATUS POR! EMERGENCY ORERAHON INNELRVATORSYSEEMel | as
overcom ng a speed - 8 limtation of the elevator car that may result from
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alternating voltage so as to drive an induction motor, a control circuit for
controlling the first inverter, a first three-phase transformer for providing the supply o
voli:age to the control circuit,'includes a battery fdr outputting an alternating
voltage when an electrical power is failed in the elevator system, a second
inverter for converting the direct voltage outputted from the battery to the three-
phase alternating voltage, and a second three-phase transformer for providing
the three-phase alternating voltage outputted from the secoﬁd inverter to the first
three-phase transformer and an input terminal of the converter. The apparatus
prevents a battery breakdown' that may caused by an error operatibn of an
overvoltage restraining member and overcomes a speed fimit of elevator cars in

the system by a low voltage of the battery.

(Fig. 2)



cireuit portion of the first inverter. Also, the output alternating voltage
fromthe second inverter is supplied to‘thé-input ternmnal of the converter
for thereby preventing the battery breakdown that nay be caused by an error
operation of the overvoltage restraining nenber, and further the speed
limt of the elevator car may be overco by the | ow voltage fromthe
battery. 1. An apparatus for an energency operation in an el evator
system whi ch includes a converter for converting a supply voltage to a
direct voltage, a first inverter for converting the direct voltage
outputted fromthe converter to eIC;ge- hase alternating voltage so as to
drive an induction notor, a conJ? i.ycuLt for controlling the first
inverter, ‘a first three-phasechueRRTRINES A" providing the supply voltage
to the control circuit, conprising: a battery for outputting an alternating
vol tage when an electrical power is failed in the elevator system a second
inverter for converting the direct voltage outputted fromthe battery to
the three-phase alternating voltage; and a second three-phase transforner
for providing the three-phase alternating '
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vol tage outputted fromthe second inverter to the first three-phase
of the converter. 2.
claim1l1, wherein between the supply voltage and the converter there is

provi ded a node which serves to interrupt a provision of the supply voltage

transfornmer and an i nput term nal

when the electrical

el ectrical revival
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