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1. APPARATUS AND METHOD FOR CONTROLLI NG EMERGENCY OPERATI ON I N ELEY@%%&%MF
SYSTEM  BACKGROUND OF THE | NVENTI ON 1. Field of the Invent s
The preésent invention relates to an energency operation for an el evator
'system and nore particularly to an inproved apparatus and nethod for
confrolling an energency operation during a power failure in an el evator
system which is capable of easily determ ning respective driving
directions of elevator cars under an energency such as a power failure.
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IN ELEVATOR SYSTEM
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates fo an emergency operation for an elevator
system, and more particularly fo an improved apparatus and method for
controlling an emergency operation during a power failure in an elevator system,
which is capable of easily determining respective driving directions of elevator

cars under an emergency such as a power failure.

2. Description of the Prior Art

In a general elevator system, there may be provided an auxiliary system
to guide an elevator car to the nearest floor for a safe rescue of passengers
aboard the car in case of an electrical power failure during its operation. Such an
auxiliary system is referred to as ALP (Automatic Landing for Power failure).

When power fails, the ALP powered by a battery serves to convert a direct
current voltage of the battery into an alternating current voltage, which is in turn
supplied to the elevator system, thereby enabling the passengers aboard the
elevator car to be safely rescued.

As shown in Figure 1 illustrating a conventional emergency control
apparatus of an elevator system, the control apparatus includes: a source 1 of
mains (utility) power ; a switching node 2 that is connected only during the normal

supplying of power from the power source 1; a converter 3 converting the



to guide an elevator car to the nearest floor for a safe rescue of
passengers aboard the car in case of an electrical power failure during its
operation. Such an auxiliary systemis referred to as ALP (Automatic
Landi ng for Power failure). Whe power fails, the ALP powered by a
battery serves to convert a direct current voltage of the battery into an
alternating current voltage, which is in turn supplied to the el evator
system thereby enabling the passengers aboard the eIevator car to be
safely rescu a convegtlonal
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driven by the alternating current voltages with three phases and three phase
frequencies; a pulley 12 engaged to a shaft driven by the induction motor 9; a
brake 11 for controlling a car operation; a balance weight 17 which weighs an
amount obtained by adding the car weight and one-half a reference load on the
car; a load detector 16 detecting the load in a cage 15; a speed detector 10 for
detecting an angular velocity of the induction motor 9; a current detector 8
detecting the current that flows through a first coil of the induction motor 9; a
control circuit 14 receiving respective output signals from the current detector 8,
the speed detector 10 and the load detector 16, transmitting a control signal to a
power semiconductor device 6 that allows the current to flow through a
regenerated resistance 5 for thereby consuming a regenerated power, and
outputting a voltage command to the inverter 7 that controls the induction motor
9; a transformer 13 providing a supply voltage to the control circuit 14; and an
emergency power supply unit 19 providing the supply voltage from the battery 20
to the elevator system through a switching node 18.

Figure 2 is a block diagram detailing the conventional emergency control
apparatus for an elevator system in a power failure. As shown therein, the control
apparatus includes; the control circuit 14; the foad detector 16 supplying a load
weight signal W, to the control circuit 14; the current detector 8 supplying a

current signal | to the control circuit 14; the speed detector 10 supplying phase

signals ¢,, ¢, to the control circuit 14; the inverter 7 receiving a voltage command



I nverter 7 converting the received direct current voltage into alternating
current voltages with three phases and three phase frequencies; an

i nduction notor 9 driven by the alternating current voltages with three
phases and three phase frequencies; a @lley 12 engaged to a shaft driven
by the induction notor 9; a brake 11 for controlling a car operation; a
bal ance wei ght 17 which wei ghs an anount obtai ned by adding the car wei ght
and one-half a reference | oad on the car; a | oad detector 16 detecting the
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the inverter recelvin
an output signal from the driving direction seffing unit 21 and outputting a speed

command w*, a first subtractor 23 outputting a difference sighal between the
speed command w,”* and the angular velocity w ,; a speed controller 24 amplifying
the difference signal outputted from the first subtractor 23 and outputting a current
command |*; a second subtractor 25 outputting a difference between the current
command [* and the current |; and a current controller 26 amplifying the difference
outputted from the second subtractor 25 and outputting a voltage command V*.

Figure 3 is a schematic view illustrating the load detector 16. As shown
therein, the load detector 16 is accompanied by a pair of vibration-absorbing
rubbers 30 provided between the bottom of the cage 15 and an elevator car
casing 29.

Figure 4A is a graph illustrating the relation between node state and load
weight, and Figure 4B is a graph illustrating the relation between voltage and load
weight.

The operation during a power failure of the thusly constituted conventional

emergency control apparatus for an elevator system will now be explained.



3 signal V* outputted fromthe control circuit 14; and the induction
notor 9 being controlled by an output signal fromthe inverter 7.
control® circuit 14 includes: a |load detection unit 27 receiving the |oad

wei ght signa

W. of the cage 15, which 4s detected by the | oad detector

The

16;

a speed detection unit 28 for receiving the phase signals [err] fromthe
speed detector 10 and cal cul ating therefrom an angul ar vel ocity signal

[err] of the
recei ving an

i nduction notor 9; a driving direction setting unit 21
out put signal fromthe | oad detection unit 27 nd the angu

velocity [err] frdihemthespunply veltage:fram thepewersourael 1de nermaliy previdedathe
driving direction; a speed command generator 22 receiy{n n out put. sign
| &5 d i

from the dri \Switghing eede 3s sennecigduand the switehing nedet
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[err] a first subtractor 23 outputting a difference si naly&%t en the
speed commanduppiy yoltage is rEovided ta the, eoniartey qﬁwmgéossgwa #}feﬂt carrent,
anplifying the difference signal outPutted from ;e first subtractor, 23 and

outputting a

voltage te the inverter 7, and to the transformer providlsngt e source voltage
to the control circuit 14.

Here, when the control circuit 14, which has received respective output
signals from the speed detector 10, the current detector 8 and the load detector
16, applies the voltage command V* to the inverter 7, the inverter 7 provides the
alternating current voitages with three phases and three phase frequencies to
induction motor 9, whereby the control circuit 14 serves to controi the torque and
rotation of the induction motor 9.

In the case in which there occurs a regenerated voltage from the induction
motor 9 and the regenerated voltage is detected by the current detector 8, the
control circuit 14 tums on the power semiconductor device 6, for thereby
consuming the regenerated voltage in the regenerated resistance 6.

When there occurs an emergency such as a power failure, the switching
node 18 is connected, whereas the switching node 2 is disconnected. At this time,
the emergency voltage supply 19 converts the direct current voltage outputted
from the battery 20 into the three-phase alternating current voltage and the
converted voltage is provided to the converter 3 and the transformer 13.

The control circuit 14 being operated by the voltage source provided from
the transformer 13 controls the inverter 7 in the same way as when the supply
voltage outputted from the power source 1 is provided.

Specifically, as shown in Figure 5, when the power fails (Step S1), the load

detection unit 27 receives the cage load detected (Step S2) by the load detector
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command [err]; a second subtractor 25 outputting a difference between the

current command |I* and the current |; and a current controller 26
anplifying the difference outputted fromthe second subtractor 25 and
outputting a voltage conmand V*. BFigure 3 is a schematic view

illustrating the | oad detector 16. As shown therein, the |oad detector 16

I s acconpani ed by a pair of vibration-absorbing rubbers 30 provi ded between
the bottom of the cage 15 and an el evator car casing 29. Figure 4A
is a graph illustrating the rel ati on between node state and | oad wei

ht ,
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the speed command w,* for thereby descending (Step S4) the elevator car;
otherwise, the elevator car is ascended (Step S5).

That is, when the speed command w,” is applied to the speed controller 24
which serves to output the current command I*, the current controller 26 which
has received the current command [* applies the voltage command V* to the
inverter 7 which serves to drive the induction motor 9 for thereby carrying out the
car driving operation.

Next, an emergency operation time T, which has been counted since the
start of the car operation, and a set time T4 are compared (Step S6), so that
when the emergency operation time T is more than the set time T, the angular
velocity w, is applied (Step 7) to the driving direction setting unit 21 and the first
subtractor 23; otherwise, the descending or ascending operation continues until
more than the set time T is reached.

The driving direction setting unit 21 compares (Step S8) the applied
angular velocity w, with the set velocity w,, and when the angular velocity w, is
more than the set velocity w,, the elevator car is set to be driven (Step S9)
toward the initial driving direction; otherwise, the driving direction is reversed
(Step S10). At this time, the car operation continues until the difference between
the angular velocity w, and the angular velocity command in the first subtractor
becomes "0" or the difference between the current | and the current command I*

becomes "0", for thereby completing (Step 11) the rescuing operation of the

elevator system.



swi tching node 2 is connected, and the swtching node 18 is di sconnect ed.
The supply voltage is provided to the converter 3 serving to supply the
direct current voltage to the inverter 7, and to the transforner 13

provi ding the source voltage to the colitrol circuit 14. Here, when
the control circuit 14, which has received respective output signals from
the speed detector 10, the current detector 8 and the | oad detector 16,
applies the voltage cormand V* to the inverter 7, the inverter 7 provides
the alternating current voltages with three phases and three phase
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rescue time due to a possible erroneous driving.
SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide an apparatus
and method for controlling an emergency operation in an elevator system during
a power failure, which is capable of shortening a rescue time by determining an
elevator car driving direction by the use of phase signals from a speed detector
engaged fo a shaft of an induction motor during a driving interruption caused by
a power failure, for thereby overcoming the conventional disadvantage in which
an elevator car driving direction is determined only by a load detector.

To achieve the above-described object, an apparatus for controlling an
emergency operation in an elevator system during a power failure according to
the present invention includes an inverter for inverting a direct current voltage into
a alternating current voltages with three phases and three phase frequencies and
driving an induction motor therewith, a current detector for detecting a current |

that flows through a first coil of the induction motor, a speed detector for detecting



vol tage outputted fromthe power source 1 is provided.
Specifically, as shown in Figure 5 when the power fails (Step S1), the
| oad detection unit 27 receives the cage | oad detected (Step S2) by the
| oad det ect or 16 and judges (Btep S3) whether the | oad wei ght
Werr] is nore than 50% of the allowed weight. If the judged value is nore
than 50% of the allowed weight, the driving direction setting unit 21
all ows the speed command generator 22 to output the speed conmand [err] for
t hereby descending (Step S4) the elevator car; otherw se, the el evator car
i s ascended (&spgedsshthe inductiomiaetor and witputing:phasa-signals i és{ ad g costrol
applied to the speed controller 24 which serves to output the current
command | *, tolsultferreseivingrithe surrent bauitpuitedhfremdhe suaenidptestor and thephase
command | * applies the voltage comand V* to the .
signals ¢,, ¢, outputted from the speed detector and outputting a voitage
command V* to the inverter.

Further, to achieve the above-described object, a method for controlling an
emergency operation during a power failure in an elevator system according to
the present invention includes the steps of determining whether an elevator car
is at a door zone of the elevator system which is accessible to and from an
outside thereof, determining a driving direction of the elevator car in accordance
with phase signals from a motor speed detector in a way in which when the
elevator car is at the door zone, the elevator door is opened, and otherwise a
brake is released, determining whether a count time T, is equal to or greater
than a setting time T,5, wherein the count time Ty is counted from a time point
in which the brake was released, determining whether an angular velocity w, of
the induction motor is equal to or greater than a setting velocity w,, when the
count time is greater than the setting time, and maintaining a current direction
determined after releasing the brake, when the angular velocity w, is equal to or

greater than the setting velocity w,,, and otherwise, the driving direction of the

elevator car is changed.

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:



I nverter 7 which serves to drive the induction notor 9 for thereby carrying
out the car driving operation. Next, an energency operation tine TR
whi ch has been counted since the start of the car operation, and a set tine
T[err] are conpared (Step S6), so that &hen the energency operation tine
Tlerr] is nore than the set time T[err], the angular velocity [err] is
applied (Step 7) to the driving direction setting unit 21 and the first
subtractor 23; otherw se, the descendlng or ascendlng operation continues
until nmore than t set tine rrg is reach The dr|V|n8
direction setting figyre 21s@ Qag@@ﬂ“@@'ﬂﬁeﬁfb;ﬂﬁpﬁ@iﬂ&ﬁgﬁICQFITI’O n@cal't y
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di fference bet t ul ar .velocity [err] and the angular velocity
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according to the conventional art;

Figure 4A is a graph illustrating the relation between node state and load
weight with regard to the load detector according to the conventional art;

Figure 4B is a graph illustrating the relation between voltage and load
weight with regard to the load detector according to the conventional art;

Figure 5 is a flow chart illustrating a conventional method for controlling an
emergency operation in an elevator system;

Figure 6 is a block diagram detailing an emergency control apparatus for
an elevator system according to the present invention;

Figures 7A, 7B, 8A, and 8B are timing diagrams of output signals from a
speed detector with regard to a driving direction of an induction motor according

to the present invention; and

Figure 9 is a flow chart illustrating an emergency control method of an

elevator system according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

As shown in Figure 6, the emergency control apparatus for an elevator
system according to the present invention includes: a control circuit 200; a current

detector 127 for applying a current | to the control circuit 200; a speed detector



6 However, in the conventional energency control apparatus, the
el evator car driving direction is dependent upon an output signal fromthe
| oad detector 16 installed between the el evator casing 29 and the cage 15,
as shown in Fig. 3, and therefore if th® vibration-absorbing rubbers 30
provided adjacent to the |oad detector 16 are not functional, the emergency
driving tinme becones disadvantageously | onger when the power fails. That
is, the vibration-absorbing rubbers 30 are difficult to install and further
The I oad wei g9 toy BeISCiRg uesipovalie Atan Indyction Btorc 41 Aed eupLtGphase
't s an ob] A s g i ETFOLRIRLI 2A0; B ueviend Sarpontoled bydharsontrot hod
failure, whi Qo8 208) apdheindiSPRaneIRG 415 escue (i e by determ ning an
o uator car drivifd GRS cindlic™%00 Mcilides: B dfving ditechion setting Uit 151 for
receiving the phase signals ¢,, ¢, outputted from the speed detector 129 and an
angular velocity signal w, outputted from a speed detection unit 128, and
determining a driving direction of the elevator car; a speed command generator
122 for receiving an output signal from the driving direction setting unit 121 and
outputting a speed command signal w,*; a first subtractor 123 for outputting a
difference between the speed command w,* and the angular velocity w,; a speed
controller 124 for amplifying an output signal from the first subtractor 123 and
outputting a current command I*; a second subtractor 125 for outputting a
difference between the current command I* and the current | outputted from the
current detector 127; and a current controller 126 for amplifying the difference
signal outputted from the second subtractor 125 and outputting a voltage
command V*. Here, it should be understood that the present invention does not
employ the load detection unit 27 which is required in the control circuit of the
conventional art.
Figures 7A and 7B illustrate respective wave forms of the phase signals Pas
¢p outputted from the speed detector 129 according to the rotation of the
induction motor 131 of the elevator system.Here, the phase signals Pa Py
respectively denote relative values with regard to a rotating direction of a shaft in
the induction motor;, wherein, the phase signal ¢, indicates a rightward rotation,
and the phase signal ¢, indicates a leftward rotation.

The operation of the emergency control system according to the present



engaged to a shaft of an induction notor during a driving interruption
caused by a power failure, for thereby overcon ng the conventional

di sadvantage in which an elevator car driving direction is determ ned only
by a | oad detector. To achi eve thhe above-descri bed object, an
apparatus for controlling an energency operation in an el evator system
during a power failure according to the present invention includes an
inverter for inverting a direct current voltage into a alternating current
voltages with three phases and three phase frequencies and driving an

i nducti on notyentiorwilnew bexdesaribed: detector for detecting a current |

that flows through a first coil of the induction nmptor, a speed detector
for detecting First, in the case in which a supply voltage from the powgr $OUERP dfist he

i nduction notor and outputting phase signals [err] and a _control circuit
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However, when there occurs an emergency in the elevator system, such
as a power failure, the elevator car operation is halted. Accordingly, the switching
node 18 is connected and the switching node 2 is disconnected. At this time, the
emergency power supply 19 converts the direct current voltage outputted from the
battery 20 into a three-phase alternating current voltage, and the converted
voltage is supplied to the converter 3 and the transformer 13, for thereby restoring
the supply of power.

The control circuit 200 is operated by the voltage outputted from the
transformer 13, and serves to control the inverter 130,

Specifically, as shown in Figure 9, when the power fails (Step S1), the
control circuit 200 determines (Step S2) whether there has occurred a power
failure. Then, it is determined whether the cage 15 at the moment of the power
failure is located within a door zone thereof accessible to and from the outside
(Step 83), and if the cage 15 is within the door zone, the elevator car door is
opened (Step S4); otherwise, the elevator brake is released to an extent so that
the elevator car may move (Step S5) toward a desirable location by use of the
weight difference between the cage 15 and the balance weight 17.

The driving direction setting unit 121 in the control circuit 200 receives
(Step S6) the phase signals ¢,, ¢, outputted from the speed detector 129
according to the rotation of the induction motor 131, and determines (Step S7)

whether the phase signal ¢, in Fig. 7B is at a low level at a falling edge of the



Further, to achieve the above-described object, a nethod for controlling an
emergency operation during a power failure in an el evator system according
to the present invention includes the steps of determ ning whether an

el evator car is at a door zone of the é¢Hhevator system which is accessible
to and froman outside thereof, determning a driving direction of the

el evator car in accordance with phase signals froma notor speed detector
in away in which when the elevator car is at the door zone, the elevator
door is opened, and otherwi se a brake is rel eased, detern1n|ngwmhether a

count tinme T[RASSP signalqudn Fig. BA. ancdiithe phasa signalw,iis @ta low fevek @ spaegr ei n
the count tine err] is counted froma tine point in which the brake was
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phase signal ¢, as in Fig. 8A, the elevator car is driven downwardly (Step S10);
otherwise, the elevator car is driven downwardly (Step S11).

That is, when the speed command w," is applied to the speed controller
124 which outputs the current command I*, the current controller 126 which hés
received the current command |* applies the voltage command V* to the inverter
130 which serves fo operate the induction motor 131 for thereby allowing the
elevator car to move.

Next, after releasing the brake 11, an emergency running time Ty, and a
setting time T, are compared, and if the emergency running time T is equal to
or greater than the setting time T, the angular velocity w, is received (Step §13)
from the speed detection unit 128; otherwise, the phase signals are received from
the speed detector 129(Step S6).

Then, the applied angular velocity w, and the setting speed w, are
compared(Step 14) in the driving direction setting unit 121, and if the angular
velocity w, is equal fo or greater than the setting speed w,, the elevator car
maintains the initial running direction (Step S15); otherwise, the running direction
of the elevator car is changed (Step 16). At this time, the elevator car running is
carried out until a difference between the angular velocity w, and the angular

speed command w,* becomes "0" or a difference between the current | and the



8 Figure 1 is a block diagramillustrating an apparatus for
controlling an energency operation in an el evator system according to the

conventional art; Figure 2 is a block diagramdetailing an energency
control apparatus in the conventional dl2vator system Figure 3is a
schematic cross-sectional viewillustrating a |oad detector according to

the conventional art; Figure 4A is a graph illustrating the relation

bet ween node state and | oad weight with regard to the | oad detector
according to the conventional art; Figure 4B is a graph illustrating
the rel ati on @stantsemmandbesamescly fakthgrebysampleting e frescue drivipg {Step
detector according to the conventional art; Figure 5is a flow chart
illustrating 21Bonventi onal method for controlling an energency operation

in an el evator syste Figure 6 is a bl ock di agram detailing.an
ener gency contro?/ %ﬁ)%ﬁs@[iggdfgbgve, the apparatus ang méthod for controqhng an

emergency operation in an elevator system according to the present invention
shortens a rescue time by determining an elevator car driving direction by use of
phase signals outputted from the speed detector during a driving interruption

caused by a power failure.



an- el evator system according to the present invention; Fi gures 7A,
7B, 8A, and 8B are timng diagrans of output signals froma speed detector
with regard to a driving direction of an induction notor according to the

present invention; and Figure 9 18 a flow chart illustrating an
energency control method of an el evator system according to the present
i nventi on. DETAI LED DESCRI PTI ON OF THE | NVENTI ON As shown in

Figure 6, the energency control apparatus for an el evator system accordi ng
to the present invention jincludes: a control circuit 200; a current
det ect or 127 What igsiaimedyisa current | to the control circuit 200; a speed
det ect or 9
1. An apparatus for controlling an emergency operation in an elevator
system, comprising:
an inverter for inverting a direct current voltage into a alternating current
voltages with three phases and three phase frequencies and driving an induction
motor therewith;
a current detector for detecting a current that flows through a first coil of
the induction motor;
a speed detector for detecting a speed of the induction motor and
outputting phase signals; and
a control circuit for receiving the current outputted from the current
detector, and the phase signals outputted from the speed detector, and outputting

a voltage command to the inverter.

2. The apparatus of claim 1, wherein the control circuit comprises:

a speed detection unit for receiving the phase signals outputted from the
speed detector, and calculating an angular velocity of the induction motor;

a driving directing setting unit for receiving the phase signals and the
angular velocity, and determining a driving direction of an elevator car;

a speed command generator for receiving an output signal from the driving
direction setting unit, and outputting a speed command;

a first subtractor for outputting a difference value between the speed

command and the angular velocity;

a speed controller for amplifying the difference value outputted from the

gy



129 for detecting a velocity value of an induction notor 131 and outputting
phase signals [err] to the control circuit 200; an inverter 130 controlled
by the control circuit 200; and the induction notor 131. The control
circuit 200 includes: a driving directién setting unit 121 for receiving
the phase signals [err] outputted fromthe speed detector 129 and an
angul ar velocity signal [err] outputted froma speed detection unit 128,
and determning a driving direction of the elevator car; a speed command
generator 122 for receiving an output signal fromthe dr|V|ng di rection
setting uni t firsh subfractenit putngﬁmgs@éweafo@ﬁmmnglfghme \nduetion maters ¢
subtractor 123 for outputting a _difference between the speed command [err]
and the angul ar vRIS66PP¢ subtractos fyrutpuitivg @ eifferancenalye betygan e eujrem
output signal fromthe first subtractor 123 and outputtin current
command | *; &0 agd the serrent qutputted from B\ﬁ@qflﬁ"téj%tﬁ Pgé%ce bet ween

the current command |* and

curren ed fro the cuyrr
detector 127; andaaFLE[ﬁﬂtgﬁf‘%re tfope 'M’l%ﬂ%akgﬁﬁﬂcﬁfmﬂﬁww%m#w&@e

si gnal out putt romthe seco bt r cto 125 and out p, t| n a vol tage
command V*. ?%V‘J b%‘HgBT @“ﬂe‘”ﬂﬂﬂépgtt ?&? C?W@ﬂﬂde@e tion does
not enploy the | oad detection unit 27 mhlch Is required in the control
circuit of the conventional art. Figures 7A and 7B illustrate

[eopect i ve wave (AT g Bl ot e Siehoshs] RhafatbBih ot sty e
t he el evat or s%’tﬁn‘?@oﬁ%r&’iné B‘% &ng%fm gnals [err]
determining whether an elevator car is at a door zone of the elevator
system which is accessible to and from an outside thereof;
determining a driving direction of the elevator car in accordance with phase
signals from a motor speed detector in a way in which when the elevator car is
at the door zone, opening the elevator door, and otherwise releasing a brake of
the elevator car;
determining whether a count time is equal to or greater than a setting time,
wherein the count time is counted from a time point at which the brake was
released;
determining whether an angular velocity of an induction motor for driving
the elevator car is equal to or greater than a setting velocity, when the count time
is greater than the setting time; and
maintaining a current car direction determined after releasing the brake,
when the angular velocity is equal to or greater than the setting velocity, and

otherwise, changing the driving direction of the elevator car.

4, The method of claim 3, wherein the step for determining a driving

_\\
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respectively denote relative values with regard to a rotating direction of
a shaft in the induction notor; wherein, the phase signal [err] indicates a
rightward rotation, and the phase signal [err] indicates a | eftward

rotation. The operation of the fgrergency control system according to
t he present 10 I nvention w ||
now be descri bed. First, in the case in which a supply voltage from

the power source 1 is normally provided, the operation of the apparatus
according to the present invention is identical to that of the conventional
art . dicsationrof thiaelevater earduthes comptises thensteps oft he el evator system
such as a power failure, the elevator car oEeratiqn is halted. Accordingly,
t he switchi ng noddetesmining whether &xipbase signak of aqiaingf paase signals outputted
di sconnected. At this tine, the . .

from the speed detector is at a low level with regard to a falling edge of the phase

signal; and

determining whether the phase signal is at a high level with regard to a

falling edge of the phase signal .

5. The method of claim 3, wherein the step for determining whether the
phase signal is at a low level with regard to the falling edge of the phase signal
. further comprises a step for driving the elevator car upwardly upon determining

that the phase signal is at a low level.

6. The method of claim 3, wherein the step for determining whether the
phase signal is at a high level with regard to the falling edge of the phase signal,
further comprises a step for driving the elevator car downwardly upon determining

result thereof.



enmergency power supply 19 converts the direct current voltage outputted
fromthe battery 20 into a three-phase alternating current voltage, and the
converted voltage is supplied to the converter 3 and the transformer 13,

for thereby restoring the supply of powér. The control circuit 200
I's operated by the voltage outputted fromthe transforner 13, and serves to
control the inverter 130. Specifically, as shown in Figure 9, when

the power fails (Step S1), the control circuit 200 determ nes (Step S2)
whet her ther ure. Then, it is determ ned whet her
t he cage 15 iﬁﬁ%ﬂmﬁﬂé[ﬂg fa| lure is |ocated within a door
zone t her eof ABEABATUS| ANR METHOT MR QOBTROLLIING FMERGENGY, ORERAT¥ N he cage
15 is withi nINhELE¥ATORONESTEMe el evator car door is opened (Step S4);

car may move (st edcapprai fnd SpeBeRar onfolfedh Besderay orrationigin
ari vi ng. i r ottt a¥feft s mpedbtut WGP FbRef it idfering g gl en
bccor ding ¢ o Ra08 gr) HeTatFig by RV b B ¥EE PR R HikeRianess o
fSle) . ‘r’l‘geteggre (ﬁlﬁﬂeﬁg%eaﬁd Hliing Bh' InduBtibh $notb? therélit? & WirfehY Hetdltof for
detecting a current that flows through a first coil of the induction motor, a speed
detector for detecting a speed of the induction motor and outputting phase signals
and a controt circuit for receiving the current outputted from the current detector,
and the phase signals outputted from the speed detector, and outputting a voltage
command to the inverter. The apparatus and a method shorten a rescue time by

determining an elevator car driving direction by the use of the phase signals

outputted from the speed detector during a driving interruption caused by a abrupt

situation.

{(Fig. 6)



phase signal [err] in Fig. 7A, and if the phase signal [err] is at a | ow

| evel, a speed command [err] is outputted fromthe speed command gener at or
122 and serves to drive the elevator car to nove upwardly (Step S9).

O herwi se, the driving direction setting unit 121 determ nes (Step S8)
whet her the other phase signal [err] (4 Fig. 8B) is at a high level at a
falling edge of the phase si gl [err] (in Fig. 8A), and if the phase
signal [err] in Figure 8B j ng edge of the phase
signal [err] as in Fig.| 8 S ' downwardly (Step
S10); otherw se, the eljevajor/ g i's drlven downwar dly (Step S11).

That is, when the speec 1 is applied to the speed controller
124 which outputs the &Jrees d I, the“current «ontroller 126 which
has received the current cyo¥g r apglie | tage command V* to the
inverter 130 which serves bt induction notor 131 for thereby
allowing the elevator car to xt, aftler rel easing the brake
11, an emergency running tinme T[err] and a settingitinme T[err] are

conpared, and if the energenc time ™err] lis equal to or greater

than the setting tine arzvelocityi{[err] is received (Step
S13) =
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fromthe speed detection unit 128; otherw se, the phase signals are
received fromthe speed detector 129(Step S6). Then, the applied
angul ar velocity [err] and the setting speed [err] are conpared(Step 14) in
the driving direction setting unit 121, and if the angular velocity [err is

equal to or greater than the setjting quyﬂ [err] the el evator car naintains
the initial running direction (%Lep—S&5}-9Lhemese__Lhe~Lunn|ng direction
of the elevator car is changed ({Step 16). At this tine, the elevator car

running is carried out until di{ference between the angul ar velocity
[err] and the angul ar speed cp ¢ [err] becomes "0" or ajdifference
between the current | and the go 12
current command |* becones "Of ©pf thereby conpleting thelrescue driving
(Step S17). As descri be e, the apparatus and neghod for
controlling an energency operattion in an el evator systﬁn1%gcording to the
present invention S :
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shortens a rescue tine by determ ning an el evator car driving direction by

use of phase signals outputted fromthe speed detector during a driving
|nterrupt|on caused by a power failure.

13 . What is clained is: 1. ~An apparatus for controlling an
energency operation in an el evator sys conpri si ng: an inverter
for inverting a direct current e | 0 a alternating current voltages

with three phases and three pha ies and driving an induction

notor therewth; a curr or, f.or detecting a current that
flows through a first coil CSH&Eﬁﬁﬁﬁéiléﬁ& ;

not or ; a speed detector

for detecting a speed of the i nduction notor and outputting phase signals;
and

15
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a control circuit for receiving the current outputted fromthe current
detector, and the phase signals outputted fromthe speed detector, and

out putting a voltage command to the inverter. 2. The appar at us
of claim1l, wherein the control circuit conprises: a speed detection
unit for receiving the phase signals oygpputted fromthe speed detector, and
cal cul ating an angul ar vel ocity_af e 1 pduction notor; a driving
directing setting unit for receifvi th hase signals and the angul ar
velocity, and determining a drjy] ihectign of an el evator car; a
speed conmmand generator for ré@ﬁ?@ﬁﬁghéﬁ 6B$put signal fromthe driving
direction setting unit, and outputting a speed comand, a first
subtractor for outputting a difference val ue between the speed conmand and
t he angul ar vel ocity; a speed controller for anplifying the
di fference value outputted fromthe
14
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first subtractor, and outputting a current conmmand for the induction notor;
a second subtractor for outputting a difference val ue between the current
command and the current outputted fromthe current detector; and a
current controller for anplifying the difference value outputted fromthe
second subtractor, and outputting the vgjztage cormand to the inverter.

3. An nmethod for controlling an energency operation in an el evator
system conprising the steps of: det erm ni ng whet herj an el evator car
is at a door zone of the el evatpr—pystem which is accessibfe to and from an
out si de thereof: deterjmani ng a driving direction of|the elevator car
i n accordance with phasew>SLQn€ys from a notor speed detector in a way in
whi ch when the el evator Ear E?E l he door zone, opening the el evator door,
and otherw se releasing a brakgggﬁ the el evator car; det erm ni ng
whet her a count tinme is equal t@ Or greater than a settlng‘tIne wherein
the count time is counted from atine point at. which the b@§ke was

rel eased,; ~ determ ning rh —her an angul af vel®ci ty gfdn induction

notor for driving the elevator Gar|is equal to|or dreataer an a setting
vel ocity, when the count~d

—

i& greater than the settingltiine; and
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mai ntaining a current car direction determned after rel easing the brake,
when the angular velocity is equal to or greater than the setting velocity,
and otherw se, changing the driving direction of the elevator car.

4. . The nethod of claim3, wherein the step for determ ning a driving

15 direction of the elevator car fugfher conprises the steps of:

determ ni ng whet her a phase signal of a pair of phase signals outputted
fromthe speed detector is at a lowlevel with regard to a falling edge of
t he phase signal; and determ ni ng whet her the phase signal is at a
high level with regard to a falling edge of the phase signal

FIG. 7A % I

FIG. 7B ™

FIG. BA =

FIG. 8B
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5. The nethod of claim3, wherein the step for determ ning whether the
phase signal is at a lowlevel with regard to the falling edge of the phase
signal further conprises a step for driving the el evator car upwardly upon
determning that the phase signal is at a |ow | evel. 6. The
met hod of claim 3, wherein the step foi/tleterm ni ng whet her the phase
signal is at a high level with }aw to~ he falling edge of the phase

f dri

signal, further conprises a ste ng the el evator car downwardly
upon determ ning result thereof.
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