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Description
TECHNICAL FIELD

[0001] The invention concerns in general the technical
field of elevators. More particularly, the invention con-
cerns a safety solution for elevators.

BACKGROUND

[0002] Elevators have electromechanical hoisting ma-
chine brakes as safety devices to apply braking force to a
traction sheave or a rotating axis of a hoisting machine of
an elevator car. There are normally two, or even four,
separate brakes working in tandem. According to eleva-
tor safety norms, these brakes shall be dimensioned to
stop and hold standstill an elevator car in case of an
operational anomaly. Such an operational anomaly may
be an overload situation of an elevator car, undesired
movement of an elevator car within a landing or an over-
speed situation of an ascending elevator car, for exam-
ple.

[0003] Braking force of the electromechanical hoisting
machine brakes may be compromised due to various
reasons. For example, an error in conducting elevator
maintenance, such as a misconduct in brake adjustment
process or if foreign matter, such as oil or grease gets into
the braking surfaces. Inadequate braking force may also
be caused by an error in elevator masses, causing ex-
cessive unbalancing torque on the traction sheave of the
elevator hoisting machine. Further reasons for the mis-
behavior may also exist.

[0004] Inadequate braking force may lead to undesired
movement, i.e. undesired drifting of elevator car despite
the hoisting machine brakes are engaged. Such unde-
sired movement may be dangerous for elevator users
during normal elevator operation, as well as for main-
tenance personnel working in elevator shaft outside the
normal operation periods.

[0005] Consequently, thereis aneed tointroduce com-
plementary safety measures to ensure safe elevator
operation.

[0006] Patent application EP 2848568 A1 discloses a
solution for stopping an elevator car using an elevator
drive device, after an attempt to apply a hoisting machine
brake has been made. Further examples of managing the
stopping of the elevator car are provided in documents
US 2016/0167921 A1 and WO 2022/225383 A2.

SUMMARY

[0007] The following presents a simplified summary in
order to provide basic understanding of some aspects of
various invention embodiments. The summary is not an
extensive overview of the invention. It is neither intended
to identify key or critical elements of the invention nor to
delineate the scope of the invention. The following sum-
mary merely presents some concepts of the inventionina
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simplified form as a prelude to a more detailed description
of exemplifying embodiments of the invention.

[0008] An object of the invention is to present an ele-
vator safety system, a method, a computer program, and
an elevator system for safety operation of an elevator
system.

[0009] The objects of the invention are reached by an
elevator safety system, a method, a computer program,
and an elevator system as defined by the respective
independent claims.

[0010] According to a first aspect, an elevator safety
system for an elevator system is provided, the elevator
system comprising an elevator drive system, the elevator
drive system comprising:

an elevator hoisting machine comprising an electric
motor;

an elevator brake composition comprising at least
one elevator brake;

a brake controller configured to set a control state of
the elevator brake composition to one of: a braking
state; an open state;

a motor drive configured to supply a variable-ampli-
tude, variable-frequency voltage, VVVF, signal to
windings of the electric motor of the elevator hoisting
machine;

a safety function comprising an input for a safety
signal, the safety function configured to selectively
prevent or enable the supply of the VVVF voltage
signal based on a status of the safety signal;

the elevator safety system comprising:

at least one sensor configured to generate data
indicative of an operation of the elevator brake
composition;

and

a safety controller configured to:

obtain data indicative of the control state of
the elevator brake composition by identify-
ing if the brake controller is instructing the
control state of the elevator brake composi-
tion to correspond to the braking state,

obtain data from the at least one sensor,
and

generate the safety signal to enable a sup-
ply of the VVVF voltage signal in response

to:

a detection that the control state of the
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elevator brake composition corre-
sponds to the braking state,

and

adetection, based on the data obtained
from the at least one sensor, that the
operation of the elevator brake compo-
sition does not correspond to a braking
operation,

wherein the at least one sensor is config-
ured to generate data indicative of a move-
ment of an elevator as the data indicative of
the operation of the elevator brake compo-
sition, and

the safety controller is configured to detect
that the operation of the elevator brake
composition does not correspond to the
braking operation in response to a detection
of an unallowable movement of the eleva-
tor,

or

wherein the at least one sensor is config-
ured to generate data indicative of a move-
ment or a position of each armature of the
elevator brake composition as the data in-
dicative of the operation of the elevator
brake composition, and

the safety controller is configured to detect
that the operation of the elevator brake
composition does not correspond to the
braking operation based on data indicative
of the position or the movement of each
armature;

and wherein the safety controller is config-
ured to cause the motor drive to generate a
torque for limiting or braking a movement of
the elevator car in response to the genera-
tion of the safety signal.

[0011] Moreover, the safety controller may be config-
ured to generate a safe brake control, SBC, signal for
engaging the elevator brake composition.

[0012] The at least one sensor may be adapted to
generate data indicative of the movement of at least
one of: an elevator hoisting machine; a diverting pulley
of an elevator.

[0013] Stillfurther, the safety controller may comprise a
safety output for the safety signal. The safety output of the
safety controller may be communicatively connected to
an input of a safety function of the motor drive, the safety
output is applicable for preventing or enabling a delivery
of one or more control pulses to at least one of: control
poles of high-side power switching devices of the motor
drive; low-side power switching devices of the motor
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drive.

[0014] Insome examples, the safety controller may be
integrated into the motor drive.

[0015] The safety controller may be configured to de-
tect the unallowable movement by detecting at least one
of: the elevator car is moving with doors open at the
landing zone; a speed of the elevator car exceeds a
predefined limit; a deceleration or an acceleration of
elevator deviates from allowable limits; a safety contact
is opened in an elevator safety chain during elevator run.
[0016] According to a second aspect, a method for
safety operation of an elevator system is provided, the
elevator system comprising an elevator drive system
comprising:

an elevator hoisting machine comprising an electric
motor;

an elevator brake composition comprising at least
one elevator brake;

a brake controller configured to set a control state of
the elevator brake composition to one of: a braking
state; an open state;

a motor drive configured to supply a variable-ampli-
tude, variable-frequency voltage, VVVF, signal to
windings of the electric motor of the elevator hoisting
machine;

a safety function comprising an input for a safety
signal, the safety function configured to selectively
prevent or enable the supply of the VVVF voltage
signal based on a status of the safety signal;

the method, performed by a safety controller of an
elevator safety system, comprises:

obtaining data indicative of the control state of
the elevator brake composition by identifying if
the brake controller is instructing the control
state of the elevator brake composition to cor-
respond to the braking state,

obtaining data from the at least one sensor, and

generating the safety signal to enable a supply
of the VVVF voltage signal in response to:

a detection that the control state of the
elevator brake composition corresponds
to the braking state,

and

a detection, based on the data obtained
from the at least one sensor, that the opera-
tion of the elevator brake composition does
not correspond to a braking operation,
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wherein the at least one sensor is configured to
generate data indicative of a movement of an
elevator as the data indicative of the operation of
the elevator brake composition, and

the safety controller is configured to detect that
the operation of the elevator brake composition
does not correspond to the braking operation in
response to a detection of an unallowable move-
ment of the elevator,

or

wherein the at least one sensor is configured to
generate data indicative of a movement or a
position of each armature of the elevator brake
composition as the data indicative of the opera-
tion of the elevator brake composition, and

the safety controller is configured to detect that
the operation of the elevator brake composition
does not correspond to the braking operation
based on data indicative of the position or the
movement of each armature;

and causing the motor drive to generate a torque
for limiting or braking a movement of the elevator
car in response to the generation of the safety
signal.

[0017] Moreover, a safe brake control, SBC, signal is
generated, by the safety controller, for engaging the
elevator brake composition.

[0018] Data indicative of the movement of at least one
of: an elevator hoisting machine; a diverting pulley of an
elevator may be generated by the at least one sensor.
[0019] Moreover, a safety output of the safety control-
ler may be applied for preventing or enabling a delivery of
one or more control pulses to at least one of: control poles
of high-side power switching devices of the motor drive;
low-side power switching devices of the motor drive.
[0020] The unallowable movement may be detected,
by the safety controller, by detecting at least one of: the
elevator car is moving with doors open at the landing
zone; a speed of the elevator car exceeds a predefined
limit; a deceleration or an acceleration of elevator devi-
ates from allowable limits; a safety contact is opened in
an elevator safety chain during elevator run.

[0021] According to a third aspect, a computer pro-
gram is provided, the computer program comprising
computer readable program code configured to cause
performing of the method steps of the safety controller
according to the second aspect as described above when
the computer readable program code is run on the safety
controller.

[0022] According to a fourth aspect, an elevator sys-
tem is provided, the elevator system comprising:

an elevator car,
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an elevator safety system according to the first as-
pect as described above.

[0023] For example, the motor drive may comprise a
relay or a contactor configured for selectively connecting
orisolating the motor drive from its primary power supply.
[0024] The expression "a number of" refers herein to
any positive integer starting from one, e.g. to one, two, or
three.

[0025] The expression "a plurality of" refers herein to
any positive integer starting from two, e.g. to two, three, or
four.

[0026] Various exemplifying and non-limiting embodi-
ments of the invention both as to constructions and to
methods of operation, together with additional objects
and advantages thereof, will be best understood from the
following description of specific exemplifying and non-
limiting embodiments when read in connection with the
accompanying drawings.

[0027] The verbs "to comprise" and "to include" are
used in this document as open limitations that neither
exclude nor require the existence of unrecited features.
The features recited in dependent claims are mutually
freely combinable unless otherwise explicitly stated.
Furthermore, it is to be understood that the use of "a"
or "an", i.e. a singular form, throughout this document
does not exclude a plurality.

BRIEF DESCRIPTION OF FIGURES

[0028] The embodiments of the invention are illu-
strated by way of example, and not by way of limitation,
in the figures of the accompanying drawings.

Figure 1 illustrates schematically an elevator system
according to an example.

Figure 2 illustrates schematically an elevator safety
system according to an example.

Figures 3A-3C illustrate schematically implementa-
tions according to various examples.

Figure 4 illustrates schematically a method accord-
ing to an example.

Figure 5 illustrates schematically an apparatus ac-
cording to an example.

DESCRIPTION OF THE EXEMPLIFYING EMBODI-
MENTS

[0029] The specific examples provided in the descrip-
tion given below should not be construed as limiting the
scope and/or the applicability of the appended claims.
Lists and groups of examples provided in the description
given below are not exhaustive unless otherwise expli-
citly stated.
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[0030] Figure 1 illustrates schematically an elevator
system 1000 according to an example embodiment.
The elevator system 1000 as disclosed in Figure 1
may comprise an elevator car 110 arranged to be moved
or movable in an elevator shaft 120 e.g. along guide rails
mounted in the elevator shaft. The moving of the elevator
car 110 may be implemented by a hoisting rope or belt
130 in connection with a counterweight 140 over a trac-
tion sheave 150 or the like. The traction sheave 150
belongs to an elevator drive system 160, and to an
elevator hoisting machine 165 therein together with an
elevator brake composition 180 comprising one or more
elevator brakes among other entities. In Figure 1 the
elevator brakes are a type of elevator hoisting machine
brakes, but the present invention is applicable also with
other types of the elevator brakes, such as with an
elevator car brake or a rope brake. As is commonly
known, the elevator hoisting machine brakes are config-
ured to engage against an entity in the elevator hoisting
machine 165, whereas the elevator car brake is config-
ured to engage against the guide rail and the rope brake is
configured to engage against, or grips to, the elevator
rope 130. Hence, even though the invention is mainly
described with respect to the elevator system 1000 com-
prising the hoisting machine brakes, it is not limited to
only such an elevator brake composition 180. Concep-
tually it may be considered that the elevator hoisting
machine 165 comprises an electric motor 170, the trac-
tion sheave 150 and the elevator brake composition 180.
The elevator hoisting machine 165 may be gearless or it
may be provided with a gear. The electric motor 170 may
be controlled with a motor drive 175, such as with a
frequency converter, belonging to the elevator drive sys-
tem 160. The control of the electric motor 170 with the
motor drive 175 is performed by supplying a variable-
amplitude, a variable frequency voltage (VVVF) gener-
ated by the motor drive 175 to windings of the electric
motor 170 wherein by variating the amplitude and the
frequency of the signal a desired control operation may
be achieved. Hence, the elevator hoisting machine 165 is
configured to operate the traction sheave 150 for moving
the elevator car 110 in a known manner. The traction
sheave 140 may be connected, via a mechanical con-
nection 168, directly or indirectly via the gear to a shaft of
the motor 170. The traction sheave may also be inte-
grated with the electric motor 170 so that a rotor of the
electric motor, such as a rotor of a permanent magnet
motor, is formed in the same rotating part with the traction
sheave 140. The elevator system 1000 may also com-
prise a machine room or be machine roomless, such as
have the motor 170 in the elevator shaft 120.

[0031] The elevator system 1000 may preferably com-
prise a plurality of landings 10 or landing floors and, for
example, landing floor doors and/or openings, between
which the elevator car 110 is arranged to be movable
during the normal elevator operation, such as to move
persons and/or goods between said landings 10.
[0032] Moreover, the elevator system 1000, and the
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elevator hoisting machine 165 of the elevator drive sys-
tem 160, may comprise an elevator brake composition
180 comprising at least one, such as two to four, or even
more, elevator brakes configured to prevent a movement
ofthe elevator car 110in the elevator shaft 120 when such
an operation is desired. The elevator brake of the brake
composition 180 being e.g. the type of the hoisting ma-
chine brake(s) may be arranged to engage against the
traction sheave 150, or against any other rotating part of
the elevator hoisting machine 165, such as against a
rotating shaft of the electric motor 170 during the break-
ing. Therefore, the hoisting machine brake 165 has a
brake armature, which moves into brake position to re-
duce the speed of the elevator car or hold elevator car
standstill in elevator shaft. When braking is not needed,
the brake armature moves into a release position. The
elevator brake composition 180 may be controlled with a
brake controller 185 configured to operate the elevator
brake composition 180. The brake controller 185 may
further be in connection and / or integrated with other
elements of the elevator 1000, such as an elevator con-
troller 190. The brake controller 185 may comprise a
control logic as well as an actuator (not shown) for
operating the brake composition 180 or at least be in
connection with such an actuator. The brake controller
185 may be configured to set a control state of the
elevator brake composition 180 to either a braking state
or to an open state, as is described in more detail in the
forthcoming description.

[0033] The elevator controller 190 may also be in com-
municative connection with other entities, such as with
elevator call-giving devices, with the elevator hoisting
machine 165, and the motor drive 175, to cause a gen-
eration of applicable control signals within the elevator
hoisting machine 165 to cause a movement of the ele-
vator car 110 in the shaft 120. Moreover, the elevator
controller 190 may also be communicatively connected
to the brake controller 185 for causing braking operation
when necessary. The term "braking operation” refers to a
situation wherein brakes are in working order such that,
when operated, they provide an adequate braking force
to stop and hold elevator car standstill, in accordance with
available elevator safety norms. Still further, the elevator
system 1000 may comprise other controllers as well as
other components, such as sensors for obtaining mea-
surement data of various events in the elevator system.
The sensors are denoted with areference 195 in Figure 1.
Forexample, the elevator car 110 may be provided with a
number of sensors 195 for providing measurement data
indicative of a movement of the elevator car 110. More-
over, the sensors 195 may also be provided in the ele-
vator hoisting machine 165, or the elevator hoisting ma-
chine 165 may comprise entities, such as motor encoder,
from which it is possible to obtain data indicative of a
movement of respective entities which motor encoder
may be considered as a sensor 195 as such. Further one
or more sensors 195 may be configured to generated
data indicative on an operation of the hoisting machine
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brakes. For example, the sensor(s) 195 may be posi-
tioned in the hoisting machine brake so that they may
provide data indicative of a position or a movement of a
brake armature. In the contexts of other types of the at
least one elevator brake, the sensor(s) 195 may be
positioned respectively to generate data indicative of
the operation of the elevator brake composition 180.
Some sensors 195 may be arranged in the elevator shaft
120 and such sensors 195 may e.g. provide data from
which a position the elevator car 110 within the elevator
shaft may be derivable. Naturally, the elevator system
1000 may comprise further devices and apparatuses
than the ones discussed so far and/or illustrated in Figure
1. For example, a sensor 195 may be arranged in a
diverting pulley of an elevator car or a diverting pulley
of an elevator hoisting machine.

[0034] Still further, a safety function 177 is implemen-
ted to the elevator drive system 160, and specifically to
the motor drive 175, which safety function 177 comprises
an input for a safety signal receivable from an elevator
safety system. The safety function 177 is configured at
least to selectively control, i.e. to prevent or to enable, a
supply of the variable-amplitude, the variable frequency
voltage (VVVF) signal to windings of the elevator hoisting
machine. The decision of the supply of the VVVF voltage
signal may be based on a status of the safety signal input
tothe safety function 177. The safety function 177 may be
implemented with a hardware solution or a software
solution, or any combination of these. The hardware
solution may e.g. be based on a dedicated circuit board,
or on a dedicated logic circuit, for example.

[0035] Generally speaking, the present invention re-
lates to an elevator safety system 200 configured to
monitor an operation of an elevator system 1000 and
to generate measures in response to a detection of a
maloperation of the elevator system 1000. The operation
of the elevator safety system may e.g. be related to a
situation that the elevator car 110 remains at the landing
zone with the elevator brakes of the elevator brake com-
position 180 engaged, or travels to a landing, or to any
other destination, and is instructed to stop there by con-
trolling the elevator hoisting machine 165, and at some
point the elevator brakes of the elevator brake composi-
tion 180 are instructed to engage against a counterpart of
the elevator, such as the traction sheave 150 or any other
rotating entity of the drive system 160 or any other entity
corresponding to the type of the elevator brake, and it is
assumed that the elevator brakes of the elevator brake
composition 180 are capable of holding the elevator car
110 still for the time being. The operation may also be
related to a situation wherein the elevator safety system
commands an emergency stop of an elevator car 110
upon detecting a dangerous situation, such as an over-
speed situation or that a deceleration or an acceleration
of the elevator is not within allowable limits, or that a
safety contact is opened in an elevator safety chain
during elevator run. In the present context, a dangerous
situation may occur if the elevator brakes of the brake
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composition 180 are not operational or are not fully
operational. For example, when a brake control signal
corresponding to a braking state has been issued, but the
actual operation of the elevator brake composition 180
does not correspond to the braking state. This may e.g.
lead to an unallowed movement, e.g. elevator car moving
with doors open within a landing zone even if brakes
activated, or deceleration of elevator car being too low in
an emergency stopping situation. Consequently, opera-
tion of the elevator brakes may be monitored e.g. by
measuring movement of elevator or movement or posi-
tion of brake armature with respect to the corresponding
brake control signal. In view of this, the elevator safety
system may be implemented for an elevator system 1000
comprising an elevator drive system 160 having at least
an elevator hoisting machine 165 for shifting an elevator
car in its travel path and a number of elevator brakes
constituting an elevator brake composition 180. As also
said, the elevator brake(s) of the elevator brake compo-
sition 180 are configured to engage with an entity through
which a movement of an elevator may be limited if the
elevator brake composition 180 is operating properly e.g.
when the elevator car 110 is instructed to be stopped e.g.
at the landing 10. Such an entity, or the counterpart, may
e.g. be atraction sheave, a shaft of the electric motor 170
or any other applicable entity as described in the fore-
going description. An example of the elevator safety
system is schematically illustrated in Figure 2 wherein
the elevator safety system 200 comprises a safety con-
troller 210 and at least one sensor 195 arranged to
measure an operation of the elevator system as is de-
scribed in the forthcoming description in more detail. The
safety controller 210 and the at least one sensor 195 are
communicatively connected to each other with a wireless
communication technology or via a wired connection,
such as over adata bus. Furthermore, the elevator safety
system 200 is communicatively connected to the safety
function 177 of the elevator drive system through the
input of the safety function 177 to selectively control the
supply of the VVVF voltage signal based on a status of a
safety signal generated by the safety controller 210.

[0036] Inaccordance with an example the at least one
sensor 195 may be any device, or a system, which is
suitable for providing data indicative of an operation of the
elevator brake composition 180. The at least one sensor
195 may be associated to any entity of the elevator
system 1000 from which it is possible to obtain data
indicative of the operation of the elevator brake composi-
tion 180. The data may indicate the operation either
directly or indirectly wherein the latter may refer to that
the data is processed in a predefined manner. Such an
entity may e.g. be the elevator drive system 160 and the
components therein, such as the entities in the elevator
hoisting machine 165, but also the elevator car 110, the
counterweight 140, or even the elevator rope 130. In
accordance with an advantageous embodiment the data
under monitoring is obtained from a motor encoder that
converts an angular position or motion of a shaft or axle to
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analog or digital output signals obtainable by the safety
controller 210. Hence, the motor encoder operates as a
sensor 195 for providing data indicative of a movement of
the elevator which may be used for evaluating the opera-
tion of the elevator brake composition 180. The applica-
tion of the motor encoder as the sensor 195 has an
advantage that an output data obtainable from the motor
encoder is reliable indicator of a movement of the ele-
vator, in particular of a movement of a traction sheave 150
of an elevator hoisting machine 165. Alternatively or in
addition, the movement of the elevator may be deter-
mined by monitoring of a movement of the elevator car
110 or the counterweight 140 or a diverting pulley with an
applicable sensor 195. The sensor 195 may be arranged
to the elevator car 110 or to the counterweight 140, or
even to both. The sensor 195 may provide absolute or
incremental position data, data indicative of a speed of
the respective entity, or data indicative of an acceleration
of the respective entity, for example. For example, the
sensor 195 providing the data indicative of the speed of
the respective entity may e.g. be a speedometer whereas
the sensor 195 providing the data indicative of the accel-
eration of the respective entity may e.g. be an acceler-
ometer. Still further, the data may be obtained from a
sensor 195 mounted in the elevator shaft 120. The ele-
vator shaft 195 may be provided with a plurality of such
sensors 195 e.g. mounted at the landings so that a
movement of the elevator car 110 may be detected.
The detection may e.g. be based on magnetic, optical,
or electromagnetic interaction between the sensor and a
counterpart mounted e.g. on an outer surface of the
elevator car 110 facing the sensor 195 mounted at the
landing. Sensor may be a camera arranged to observe
movement of elevator, in particular movement of a rotat-
ing part of an elevator hoisting machine 165. In some
other embodiments, the sensor 195 in the elevator shaft
120 may be a radar-based solution for detecting a move-
ment of the elevator, such as the elevator car 110 or the
counterweight 140. Such a radar-based solution may be
based e.g. on an acoustic or electromagnetic measure-
ment signal. Still further, a sensor 195 may be mounted
on a diverting pulley (not shown in Figure 1) wherein its
possible rotation may be monitored and detected with an
applicable sensor 195. The rotation of the diverting pulley
directly follows any rotation of the traction sheave 150 if
no slipping of the elevator rope is experienced. Still
further, any data obtainable from an elevator car 110
encoder as the sensor 195 and / or a door zone sensor
195 may be used as data indicative of a movement of the
elevator in at least some embodiments of the invention.
Also, a barometer may be used for measuring the move-
ment by detection pressure changes due to the move-
ment. The above provided examples are mainly suitable
of providing data indicative of the movement of the ele-
vator based on which it is possible to determine aspects
on the operation of the elevator brake 180. Such sensors
may be e.g. an encoder mounted to elevator car, to arope
pulley or to elevator hoisting machine. Movement may be

10

15

20

25

30

35

40

45

50

55

measured also for example by measuring electromotive
force (emf) induced in the windings of the elevator hoist-
ing motor. Having sensors e.g. mounted on the elevator
brake composition 180, such as to measure a movement
or a position of the armatures of the hoisting machine
brake, corresponding data for evaluating the operation of
the elevator brake composition 180 may be obtained.
Such sensors may be e.g. brake switches or inductive
proximity sensors.

[0037] The safety controller 210 of the elevator safety
system 200 may be a dedicated apparatus configured to
serve the elevator safety system 200 only. Alternatively,
the operation for the safety controller 210 may be inte-
grated to another entity, such as to another controller, of
the elevator system 1000, like as to the elevator controller
190. Its operation may also alternatively be integrated
into the motor drive 175 in some implementations. For
example, similar safety software may run in the DSP
(digital signal processing) unit of the motor drive 175,
which DSP processing unit also takes care of control of
power switching devices of the motor drive 175. More-
over, the operation of the safety controller 210 may also
be shared between a plurality of apparatuses as a dis-
tributed computing environment wherein the appara-
tuses may reside locally at a space the elevator system
is operating or remotely or at both locations. Indepen-
dently of the implementation of the safety controller 210
the safety system 200, and especially the safety con-
troller 210, may comprise a safety output for delivering a
safety signal to other entities, such as to the input of the
safety function 177.

[0038] Forsakeof completenessitis also worthwhile to
mention that by controlling the switching devices with the
motor drive 175 itis possible to increase power losses of
the electric motor 170 while braking elevator car move-
ment. In more detail, this may be achieved by controlling
the switching devices to control the electric 170 motor to
operate in a field-weakening mode to increase the power
losses. This way regenerative energy caused by braking
of elevator car with elevator hoisting motor may be con-
sumed into heat in the windings of the elevator hoisting
motor.

[0039] Figures 3A, 3B, and 3C illustrate schematically
examples of implementing of the presentinvention. Inthe
non-limiting examples, the braking of the elevator is ar-
ranged so that the elevator brake composition 180 may
be used for controlling a rotation of the electric motor 170
e.g. by instructing them to engage against a shaft of the
electric motor 170, but as already mentioned the entity
referred with 170 in Figures 3A-3C may be any other
known entity against which the braking operation may be
established, such as a traction sheave of a hoisting
machine. The brakes of the elevator brake composition
180 may be controlled with a brake controller 185 which
may e.g. be a control circuit dedicated to control the
operation of the elevator brake composition 180 in ac-
cordance with a control from other entities of the elevator
system 1000, such as by motor drive 175. The safety
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system 200 may also control elevator brakes indepen-
dent of the motor drive control command. The operation
of the electric motor 170 may be controlled by the motor
drive 175 comprising so-called motor bridge circuit 310
used for modulating the control signal of the electric
motor 170 in order to generate a desired VVVF voltage
signal in accordance with an input to a safety function 177
of the motor drive 175. Furthermore, the examples ac-
cording to Figures 3A-3C may comprise one or more
sensors 195 belonging to the safety system 200. The
sensors 195 may be associated to any of the entities, as
described, and the sensor 195 may e.g. be a motor
encoder (denoted with a character "E" in the figures) or
reside e.g. in the brake assembly, for example. The data
from the motor encoder may be delivered to motor drive
175, and from there e.g. to the safety system 200 as is
described in the following.

[0040] Inthe example according to Figure 3A a safety
controller 210 is arranged to implement the safety opera-
tion for the elevator system 1000. The safety controller
210 may e.g. be implemented with one or more micro-
processors, with a logic circuit and / or a relay logic. The
safety controller 210 is configured to receive input from a
safety chain 320 comprising a number of safety contacts
wherein a state of the safety chain 320 may be obtained
from a safety relay. As already mentioned the safety
system 200, and the safety controller 210, may comprise
a safety output 330 to provide control to other entities of
the elevator system 1000, such as to a safety function
177 of the motor drive 175 by controlling the operation of
the motor bridge 310.

[0041] Atleastsome aspects ofthe presentinventionis
now described with respect to the implementation of
Figure 3Ain a situation that the safety chain 320 indicates
a malfunction in some entity of the elevator system 1000
by disconnecting the safety relay therein. This is detected
by the safety controller 210 of the safety system 200 and it
causes a removal of a voltage from the motor bridge 310
and from the brake controller 185 which, in turn, in a
normal situation would result a removal of an energy from
the electric motor 170 and an engagement of the elevator
brake composition 180. However, in accordance with the
present invention the safety controller 210 may be con-
figured to determine a control state of the elevator brake
composition 180 e.g. by deriving a state of the brake
controller 185 by identifying if the brake controller 185
instructs the brakes of the elevator brake composition
180to be engaged i.e. thatthe control state of the elevator
brake composition 180 corresponds to a braking state.
Additionally, the safety controller 210 may obtain data
from at least one sensor 195 to detect if the operation of
the elevator brake composition 180 does not correspond
to, i.e. deviates from, a braking operation. The detection
may e.g. be based on that it is detected that the elevator
performs an unallowable movement, such as continues
moving even if the control state of the elevator brake
composition 180 indicates it is engaged. In response to
such a detection the safety controller 210 may be con-
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figured to activate the safety output 330 by controlling a
switch followed by a by-pass switch 340 which, in turn,
provides voltage to the safety output so activating the
motor bridge 310 of the motor drive 175. As a result, the
electricmotor 170 may be again controlled, and the motor
bridge is instructed to generate such a VVVF voltage
signal which causes controlling of a movement of the
elevator car 110 with the electric motor 170, which may
correspond to limit or brake the movement, and in that
manner support the elevator brake composition 180.
[0042] Depending on the implementation, the energy
provided for modulating the VVVF voltage signal with the
motor bridge may be obtained from mains electricity
and/or from an energy regenerated by the rotating elec-
tric motor 170, or from any other source called as a
primary source. The latter is especially advantageous
if the provision of the energy from the mains current is
prevented by the safety system 200. Generally speaking,
the motor drive 175 may e.g. comprise a relay or a
contactor configured for selectively connecting or isolat-
ing the motor drive 175 from its primary power supply. A
technical effect of this feature is when isolated from
primary power supply that the electric motor 170 is pre-
vented to generate acceleration torque which might be
dangerous for elevator passengers.

[0043] In another implementation according to Figure
3B the safety operation according to an embodiment of
the invention isimplemented by arranging two separately
controllable safety outputs to the safety controller 210
which are referred with 330 and 350 in Figure 3B. Now,
when the safety chain indicates the malfunction in the
elevator system 1000, but safety outputs 330, 350 are
disconnected which removes the voltages from the motor
bridge 310 and from the brake controller 185 having the
same effect as described in the context of the example of
Figure 3A. In response to that the safety controller 210
may again start determining if the elevator brake 180 is
malfunctioning, e.g. if the movement of the elevator, or
elevator car 110, continues even if brakes of the elevator
brake composition 180 are instructed to be engaged, i.e.
the control state of the elevator brake composition 180
corresponds to the braking state. In response to such a
detection the safety controller 210 may control the safety
output 330 to connect, i.e. to output a voltage therein by
closing the relay contact of the safety output 330, which,
in turn, re-activates the motor bridge 310 and the limita-
tion of the movement may be performed by controlling the
electric motor 170 through an applicable modulation.
[0044] The same sources of energy for modulation
may be used as described in the context of the example
of Figure 3A.

[0045] Figure 3C illustrates a still further example of an
implementation of the presentinvention. There the safety
controller 210, or its functionality, is integrated to the
motor drive 175 and/or to the brake controller 185. The
implementation itself may correspond to the one as illu-
strated in Figure 3B and the functionalities may be shared
between the motor drive 175 and/or to the brake con-
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troller 185 in a physical sense. For example, the safety
function may be implemented in a software of a DSP
processor, which is configured to generate VVVF control
pulses for the power switching device of the motor bridge
310.

[0046] For sake of clarity, it is worthwhile to mention
that the safety output 330 of the safety controller 210 that
is communicatively connected to an input of a safety
function 177 of the motor drive 175 as shown in the above
described examples may be applied for preventing or
enabling a delivery of one or more control pulses to at
least one of: control poles of high-side power switching
devices of the motor drive 175; low-side power switching
devices of the motor drive 175. This operation is often
referred to as a safety torque off (STO) safety function, in
accordance with IEC61508 safety norm. High-side
switching devices mean e.g. power transistors con-
nected to positive DC link busbar and low-side switching
devices mean transistors connected to negative DC link
busbar, respectively, of one phase leg of the motor bridge
310. Here, the power switching device may correspond to
the motor bridge 310 as described in the foregoing de-
scription. For example, the power switching devices may
be a type of one of the following: IGBT-transistors, MOS-
FET transistors, Silicon carbide, SiC, transistors; Gallium
Nitride, GalN, transistors.

[0047] Next, some aspects of the presentinvention are
described in the following by referring to Figure 4 illus-
trating schematically a method implemented by an ap-
paratus configured to operate as the safety controller210
ofthe elevator safety system 200. As is derivable from the
foregoing description the at least one brake of the ele-
vator brake composition 180 is controlled by the brake
controller 185 by setting the control state of the elevator
brake composition 180 to either a braking state or to an
open state and the operation of the elevator is monitored
at least with the at least one sensor 195 associated to a
predefined entity. Now, in accordance with the method,
the safety controller 210 is configured to obtain 410 data
indicative of the control state of the elevator brake com-
position 180. The control state of the elevator brake
composition 180 refers to either that each of the at least
one elevator brake 180 of the brake composition are
instructed to be engaged or that at least one of the at
least one elevator brake of the elevator brake composi-
tion 180 is instructed to be notengaged (i.e. itis released)
which control states are herein referred as the braking
state (when engaged) and the open state (when not
engaged), respectively. The obtainment of the data
410 performed by the safety controller 210 may comprise
a generation of an inquiry to the elevator brake controller
185, or to a plurality of elevator brake controllers 185 if a
plurality of elevator brakes of the elevator brake compo-
sition 180 are controlled with dedicated brake controllers
185, configured to control the respective brakes and the
brake controller 185 may respond to the inquiry by pro-
viding anindicator of the current control state of the one or
more brakes of the elevator brake composition 180.
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Alternatively or in addition, the control state of the ele-
vator brake composition 180 may be obtained by provid-
ing access to a control signal of the elevator brake
composition 180 for the safety controller 210, such as
by measuring a brake coil current of each brake of the
elevator brake composition 180 e.g. with a current sensor
wherein an interruption of the coil current may be inter-
preted to correspond to an engagement of the respective
elevator brakes. Hence, the control signal may e.g. re-
present a magnetization state of the electromagnets of
the elevator brakes in the elevator brake composition 180
either directly or indirectly. Naturally, the brakes of the
elevator brake composition 180 may be equipped with
applicable brake sensors, such as brake switches, from
which a measurement data is obtained by the safety
controller 210 either directly or indirectly for determining
the control states. For sake of clarity, in case the hoisting
machine comprises a plurality of elevator brakes of the
elevator brake composition 180 which are individually
controlled, the control states of each of the individual
elevator brakes are determined in accordance with the
present invention. By applying any of the approaches for
obtaining 410 the data indicative of the control states of
the elevator brakes 180 the safety controller 210 may
perform a detection between the braking state and the
open state of each brake of the elevator brake composi-
tion 180. For example, if the elevator brake composition
180 (meaning all the elevator brakes in the elevator brake
composition) is controlled to be on the braking state or
not. Alternatively or additionally, the control states of the
elevator brake composition 180 may be obtained by
reading the control states from the brake control logic.
[0048] In addition to the obtainment 410 of data indi-
cative of the control state of the elevator brake composi-
tion 180 the safety controller 210 is configured to obtain
420 data from atleast one sensor 195. The obtained data
fromthe atleastone sensor 195 is such thatitis indicative
of an operation of the elevator brake 180 either directly or
indirectly. The data shall be such that in indicates, or itis
derivable from the data, if the elevator brake 180 com-
position provides a braking operation, i.e. brakes, at a
predefined braking force, or not. The predefined braking
force may be an elevator dependent and follow specifi-
cations set for the elevators.

[0049] The obtainment 410 of the data indicative of the
control state of the elevator brake composition 180 and
the obtainment 420 of the data from the at least one
sensor 195 may advantageously be arranged to occur
concurrently and/or continuously to enable a reliable
detection in step 430 of the method. In the step 430,
detections based on the pieces of data may be per-
formed. First, it is detected if the control state of the
elevator brake composition 180 corresponds to the brak-
ing state. Second, it is detected, based on the data
obtained from the atleast one sensor 195, if the operation
of the elevator brake composition 180 does not corre-
spond to a braking operation, i.e. deviates from the
braking operation, with adequate braking force. If these
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two occur concurrently, or within a predefined time win-
dow, it may be decided that the elevator brake composi-
tion 180 fails to operate properly, or as expected, and in
response to it a safety signal may be generated 440 to
enable a supply of the VVVF voltage signal to the electric
motor 170, because the state of the elevator may cause
risks to users of the elevator system e.g. at landings
where passengers may enter and exit the elevator car
110, but for some reason the elevator brake composition
180 does not maintain the elevator stationary. As a result
of the generation 440 of the safety signal to enable a
supply of the variable-amplitude, variable-frequency vol-
tage, VVVF, signal to windings of the electric motor 170 of
the elevator hoisting machine 165 the elevator hoisting
machine 165 is caused to generate a torque for support-
ing the operation, or non-operation, of the elevator brake
composition 180. This may e.g. allow to limit, or to brake,
the movement of the elevator. For sake of completeness,
the VVVF voltage signal may be delivered to the motor
bridge 310 of the motor drive 175 in the elevator hoisting
machine 165 to cause the electric motor 170 to generate
the torque to the traction sheave 150, or any other applic-
able entity, to brake the movement of the elevator. In other
words, the safety controller 210 may generate the safety
signal to the motor drive 175 e.g. having its own controller
for defining and generating a desired control for the
electric motor 170. In order to define an optimal control
to the electric motor 170 for causing a limitation of the
movement of the elevator the motor drive 175 may re-
ceive data indicative of a necessary braking torque from
the safety controller 210. For example, the data may
define one or more parameters relating to the movement
of the elevator, i.e. the monitored entity, or the part of the
elevator system. The parameter may e.g. represent a
speed of the respective entity, or any respective para-
meter, based on which the controller may define a ne-
cessary torque for the motor 170 to brake the movement,
and make e.g. the respective entity to stop, or at least to
limit the movement within defined tolerances, or limits,
e.g. with respect to a speed and / or an acceleration if
such approachis selected. Such an allowable speed may
be, for example, 0.3 m/s. For understanding of the de-
scribed aspects in relation to the presentinvention it may
be mentioned a drifting of the elevator car 110 having e.g.
heavy load downwards from the landing e.g. during a
course ofloading the elevator car 110 may be an example
of the situation in which the present invention is applied
for limiting the movement by generating the braking
torque against the gravity with the elevator hoisting ma-
chine. Still further, the generation of the torque for limiting
the movement of the elevator may also covers a genera-
tion of the torques which causes returning of the elevator
car 110 at a desired location, such as to the landing 10,
which may correspond to a relevelling operation of the
elevator car 110.

[0050] Moreover, further safety measures may be as-
sociated to an application of the present invention.
Namely, in accordance with some example embodiments
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the safety controller 210 of the elevator safety system 200
may be configured to generate an indication to users of
the elevator system, such as to the passengers of the
elevator car 110, for requesting the users to exit from the
elevator car 110 in response to the torque is generated.
This may occur with output devices suitable for providing
visual oraudible, or any other applicable, indications. The
generation of the indication may be triggered when the
elevator car 110 is detected to reside at a door zone of the
landing. In response to that the passengers have exited
from the elevator car 110 the elevator system 1000 may
be setto service mode and its use is prevented. This may
include, butis not limited to, shifting of the empty elevator
car to a safety location, which may e.g. correspond to a
space above a topmost door zone so that there is no
access to the elevator car 110. Moreover, it may also be
arranged that the safety controller 210 is configured to
cause safety shutdown of the elevator upon arrival of
elevator car 110 to a shaft 120 end terminal.

[0051] The safety controller 210 may be configured to
control SBC (safe brake control) function of the elevator
brake composition 180 as well. This means that power
supply of brake coils of the elevator brake composition
180 may be allowed or interrupted based on operational
state of the elevator safety controller 210. Operation state
of the safety controller may be determined based on
status of elevator safety chain. Safety chain may be
configured such that power supply to brake coils will
be interrupted in case an operational anomaly, such as
undesired movement of elevator car 110 is detected or
opening of a safety contact is detected based on the
method in accordance with the present invention. In
accordance with the present invention, the safety con-
troller 210 may be configured to, independently of a state
ofthe safety signal, generate the SBC signal for engaging
the elevator brake composition 180.

[0052] The above discussed safety chain related is-
sues are already also discussed in the context of Figures
3A-3C.

[0053] Inthe description above itis mentioned that the
entity arranged to perform the method is a safety con-
troller 210. An example of an apparatus configurable to
take a role of the safety controller 210 is schematically
illustrated in Figure 5. For sake of clarity, itis worthwhile to
mention that the block diagram of Figure 5 depicts some
components of an entity that may be employed to imple-
ment a functionality of the apparatus. The apparatus
comprises a processor 510 and a memory 520. The
memory 520 may store data, such pieces of data as
described but also computer program code 525 causing
the safety operation in the described manner. The appa-
ratus may further comprise a communication interface,
such as a wireless communication interface or a com-
munication interface for wired communication, or both.
The communication interface may thus comprise one or
more modems, antennas, and any other hardware and
software for enabling an execution of the communication
e.g. under control of the processor 510. Furthermore, I/O
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(input/output) components may be arranged, together
with the processor 510 and a portion of the computer
program code 525, to provide a user interface for receiv-
ing input from a user, such as from a technician, and/or
providing output to the user of the apparatus when ne-
cessary. In particular, the user 1/O components may
include user input means, such as one or more keys or
buttons, a keyboard, a touchscreen, or a touchpad, etc.
The user I1/0 components may include output means,
such as a loudspeaker, a display, or a touchscreen. The
components of the apparatus may be communicatively
connected to each other via data bus that enables trans-
fer of data and control information between the compo-
nents.

[0054] The memory 520 and a portion of the computer
program code 525 stored therein may further be ar-
ranged, with the processor 510, to cause the apparatus
to perform at least a portion of a method for managing the
maintenance as is described herein. The processor 510
may be configured to read from and write to the memory
520. Although the processor 510 is depicted as a respec-
tive single component, it may be implemented as respec-
tive one or more separate processing components. Si-
milarly, although the memory 520 is depicted as a re-
spective single component, it may be implemented as
respective one or more separate components, some or
all of which may be integrated/removable and/or may
provide permanent/semi-permanent/dynamic/ cached
storage.

[0055] The computer program code 525 may comprise
computer-executable instructions that implement func-
tions that correspond to steps of the method when the
computer program code 525 is loaded into the processor
510 of the safety controller 210 and executed therein. As
an example, the computer program code 525 may in-
clude a computer program consisting of one or more
sequences of one or more instructions. The processor
510 is able to load and execute the computer program by
reading the one or more sequences of one or more
instructions included therein from the memory 520.
The one or more sequences of one or more instructions
may be configured to, when executed by the processor
510, cause the apparatus to perform a method as ex-
plicitly described in the description herein. Hence, the
apparatus may comprise at least one processor 510 and
atleast one memory 520 including the computer program
code 525 for one or more programs, the at least one
memory 520 and the computer program code 525 con-
figured to, with the at least one processor 510, cause the
apparatus to perform the method.

[0056] The computer program code 525 may be pro-
vided e.g. a computer program product comprising at
least one computer-readable non-transitory medium
having the computer program code 525 stored thereon,
which computer program code 525, when executed by
the processor 510 causes the apparatus to perform the
method. The computer-readable non-transitory medium
may comprise a memory device or a record medium such
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as a CD-ROM, aDVD, a Blu-ray disc, or another article of
manufacture that tangibly embodies the computer pro-
gram. As another example, the computer program may
be provided as a signal configured to reliably transfer the
computer program.

[0057] Still further, the computer program code 525
may comprise a proprietary application, such as compu-
ter program code for causing an execution of the method
in the manner as described in the description herein.
[0058] Any of the programmed functions mentioned
may also be performed in firmware or hardware adapted
to or programmed to perform the necessary tasks.
[0059] The entity performing the method may also be
implemented with a plurality of apparatuses, such as the
one schematically illustrated in Figure 5, as a distributed
computing environment. For example, one of the appa-
ratuses may be communicatively connected with other
apparatuses, and e.g. share the data of the method, to
cause another apparatus to perform at least one portion
of the method. As a result, the method performed in the
distributed computing environment generates the safety
operation in the elevator system 1000 in the manner as
described.

[0060] Still further, some aspects of the invention relate
to an elevator system 1000 comprising an elevator car
110, a counterweight 140, and an elevator drive system
160. The elevator drive system comprises an elevator
hoisting machine 165 and elevator brake composition
180. Still further, the elevator system 1000 may comprise
hoisting ropes 130 arranged to run between the elevator
car 110 and the counterweight 140 via a traction sheave
150 of the elevator hoisting machine 165 and an elevator
safety system 200 as described in the foregoing descrip-
tion. For sake of completeness, it may be mentioned that
the elevator hoisting machine 165 may comprise an
electric motor 170 being a type of a permanent magnet
motor and a motor drive 175 for controlling the electric
motor 170. Hence, the elevator system 1000 in accor-
dance with the present invention may correspond to one
as schematically illustrated in Figure 1 wherein the ele-
vator safety system 200 is arranged to.

[0061] The specific examples provided in the descrip-
tion given above should not be construed as limiting the
applicability and/or the interpretation of the appended
claims. Lists and groups of examples provided in the
description given above are not exhaustive unless other-
wise explicitly stated.

Claims

1. An elevator safety system (200) for an elevator sys-
tem (1000) comprising an elevator drive system
(160), the elevator drive system (160) comprising:

an elevator hoisting machine (165) comprising
an electric motor (170);
an elevator brake composition (180) comprising
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at least one elevator brake;

a brake controller (185) configured to set a con-
trol state of the elevator brake composition (180)
to one of: a braking state; an open state;

a motor drive (175) configured to supply a vari-
able-amplitude, variable-frequency voltage,
VVVF, signal to windings of the electric motor
(170) of the elevator hoisting machine (165);

a safety function (177) comprising an input for a
safety signal, the safety function (177) config-
ured to selectively prevent or enable the supply
of the VVVF voltage signal based on a status of
the safety signal;

the elevator safety system (200) comprising:

atleast one sensor (195) configured to generate
data indicative of an operation of the elevator
brake composition (180);

and a safety controller (210) configured to

obtain (410) data indicative of the control
state of the elevator brake composition
(180) by identifying if the brake controller
(185) is instructing the control state of the
elevator brake composition (180) to corre-
spond to the braking state,

obtain (420) data from the at least one sen-
sor (195),

and

generate (440) the safety signal to enable a
supply of the VVVF voltage signal in re-
sponse to:

a detection (430) that the control state
of the elevator brake composition (180)
corresponds to the braking state,

and

a detection (430), based on the data
obtained from the at least one sensor
(195), that the operation of the elevator
brake composition (180) does not cor-
respond to a braking operation,

wherein the at least one sensor (195) is
configured to generate data indicative of a
movement of an elevator as the data indi-
cative of the operation of the elevator brake
composition (180), and

the safety controller (210) is configured to
detect that the operation of the elevator
brake composition (180) does not corre-
spond to the braking operation in response
to a detection of an unallowable movement
of the elevator,

or

wherein the at least one sensor (195) is
configured to generate data indicative of a
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movement or a position of each armature of
the elevator brake composition (180) as the
data indicative of the operation of the ele-
vator brake composition (180), and

the safety controller (210) is configured to
detect that the operation of the elevator
brake composition (180) does not corre-
spond to the braking operation based on
data indicative of the position or the move-
ment of each armature;

and wherein the safety controller (210) is
configured to cause the motor drive (175) to
generate a torque for limiting or braking a
movement of the elevator car (110) in re-
sponse to the generation of the safety sig-
nal.

The safety system (200) of claim 1, wherein the
safety controller (210) is configured to generate a
safe brake control, SBC, signal for engaging the
elevator brake composition (180).

The safety system (200) of any of the preceding
claims, wherein the at least one sensor (195) is
adapted to generate data indicative of the movement
of atleast one of: an elevator hoisting machine (165);
a diverting pulley of an elevator.

The safety system (200) of any of the preceding
claims, wherein the safety controller (210) comprises
a safety output (330) for the safety signal.

The safety system (200) of claim 4, wherein the
safety output (330) of the safety controller (210) is
communicatively connected to an input of a safety
function (177) of the motor drive (175), the safety
output (330) is applicable for preventing or enabling
a delivery of one or more control pulses to at least
one of: control poles of high-side power switching
devices of the motor drive (175); low-side power
switching devices of the motor drive (175).

The safety system (200) of any of the preceding
claims, wherein the safety controller (210) is inte-
grated into the motor drive (175).

The safety system (200) of any of the preceding
claims 2 - 6, wherein the safety controller (210) is
configured to detect the unallowable movement by
detecting at least one of: the elevator car (110) is
moving with doors open at the landing zone; a speed
ofthe elevator car (110) exceeds a predefined limit; a
deceleration or an acceleration of elevator deviates
from allowable limits; a safety contactis openedin an
elevator safety chain during elevator run.

A method for safety operation of an elevator system
(1000), the elevator system (1000) comprising an
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elevator drive system (160) comprising:

an elevator hoisting machine (165) comprising
an electric motor (170);

an elevator brake composition (180) comprising
at least one elevator brake;

a brake controller (185) configured to set a con-
trol state of the elevator brake composition (180)
to one of: a braking state; an open state;

a motor drive (175) configured to supply a vari-
able-amplitude, variable-frequency voltage,
VVVF, signal to windings of the electric motor
(170) of the elevator hoisting machine (165);

a safety function (177) comprising an input for a
safety signal, the safety function (177) config-
ured to selectively prevent or enable the supply
of the VVVF voltage signal based on a status of
the safety signal;

the method, performed by a safety controller (210) of
an elevator safety system (200), comprises:

obtaining (410) data indicative of the control
state of the elevator brake composition (180)
by identifying if the brake controller (185) is
instructing the control state of the elevator brake
composition (180) to correspond to the braking
state,

obtaining (420) data from the atleast one sensor
(195), and

generating (440) the safety signal to enable a
supply of the VVVF voltage signal in response
to:

adetection (430) that the control state of the
elevator brake composition (180) corre-
sponds to the braking state,

and

a detection (430), based on the data ob-
tained from the at least one sensor (195),
that the operation of the elevator brake
composition (180) does not correspond to
a braking operation,

wherein the at least one sensor (195) is config-
ured to generate data indicative of a movement
of an elevator as the data indicative of the op-
eration of the elevator brake composition (180),
and

the safety controller (210) is configured to detect
that the operation of the elevator brake compo-
sition (180) does not correspond to the braking
operation in response to a detection of an un-
allowable movement of the elevator,

or

wherein the at least one sensor (195) is config-
ured to generate data indicative of a movement
or a position of each armature of the elevator
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brake composition (180) as the data indicative of
the operation of the elevator brake composition
(180), and

the safety controller (210) is configured to detect
that the operation of the elevator brake compo-
sition (180) does not correspond to the braking
operation based on data indicative of the posi-
tion or the movement of each armature;

and causing the motor drive (175) to generate a
torque for limiting or braking a movement of the
elevator car (110) in response to the generation
of the safety signal.

The method of claim 8, wherein a safe brake control,
SBC, signal is generated, by the safety controller
(210), for engaging the elevator brake composition
(180).

The method of claim 8 or claim 9, wherein data
indicative of the movement of at least one of: an
elevator hoisting machine (165); a diverting pulley
of an elevator is generated by the atleast one sensor
(195).

The method of any of the preceding claims 8 - 10,
wherein a safety output (330) of the safety controller
(210) is applied for preventing or enabling a delivery
of one or more control pulses to at least one of:
control poles of high-side power switching devices
of the motor drive (175); low-side power switching
devices of the motor drive (175).

The method of any of the preceding claims 8 - 11, the
unallowable movement is detected, by the safety
controller (210), by detecting at least one of: the
elevator car (110) is moving with doors open at the
landing zone; a speed of the elevator car (110) ex-
ceeds a predefined limit; a deceleration or an accel-
eration of elevator deviates from allowable limits; a
safety contact is opened in an elevator safety chain
during elevator run.

A computer program comprising computer readable
program code configured to cause performing of the
method steps of the safety controller (210) according
to the claim 8 when the computer readable program
code is run on the safety controller (210).

An elevator system (1000) comprising:

an elevator car (110),
an elevator safety system (200) according to any
of the claims 1 to 7.

The elevator system (1000) of claim 14, wherein the
motor drive (175) comprises a relay or a contactor
configured for selectively connecting or isolating the
motor drive from its primary power supply.
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Patentanspriiche

1.

Aufzugsicherheitssystem (200) fir ein Aufzugsys-
tem (1000), das ein Aufzugantriebssystem (160)
umfasst, wobei das Aufzugantriebssystem (160)
Folgendes umfasst:

eine Aufzughebemaschine (165), die einen
Elektromotor (170) umfasst;

eine Aufzugbremsenanordnung (180), die min-
destens eine Aufzugbremse umfasst;

eine Bremsensteuerung (185), die dazu ausge-
legt ist, einen Steuerzustand der Aufzugbrem-
senanordnung (180) auf einen von Folgendem
einzustellen: einen Bremszustand; einen offe-
nen Zustand;

einen Motorantrieb (175), der dazu ausgelegt
ist, ein Signal mit variabler Amplitude und va-
riabler Frequenz, VVVF, zu Wicklungen des
Elektromotors (170) der Aufzughebemaschine
(165) zuzufihren;

eine Sicherheitsfunktion (177), die einen Ein-
gang fiir ein Sicherheitssignal umfasst, wobei
die Sicherheitsfunktion (177)dazu ausgelegtist,
die Zuflihrung des VVVF-Spannungssignals ba-
sierend auf einem Status des Sicherheitssignals
gezielt zu verhindern oder zu ermdglichen;
wobei das Aufzugsicherheitssystem (200) Fol-
gendes umfasst:

mindestens einen Sensor (195), der dazu
ausgelegt ist, Daten zu erzeugen, die einen

Betrieb der Aufzugbremsenanordnung
(180) angeben;
und

eine Sicherheitssteuerung (210), die zu Fol-
gendem ausgelegt ist:

Erhalten (410) von Daten, die den
Steuerzustand der Aufzugbremsenan-
ordnung (180) angeben, indem identifi-
ziert wird, ob die Bremsensteuerung
(185) anweist, dass der Steuerzustand
der Aufzugbremsenanordnung (180)
dem Bremszustand entsprechen soll,
Erhalten (420) von Daten von dem min-
destens einen Sensor (195),

und

Erzeugen (440) des Sicherheitssignals
zum Ermdglichen einer Zufiihrung des
VVVF-Spannungssignals als Reaktion
auf Folgendes:

eine Detektion (430), dass der
Steuerzustand der Aufzugbrem-
senanordnung (180) dem Brems-
zustand entspricht,

und
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eine Detektion (430) basierend auf
den von dem mindestens einen
Sensor (195) erhaltenen Daten,
dass der Betrieb der Aufzugbrem-
senanordnung  (180) keinem
Bremsbetrieb entspricht,

wobei der mindestens eine Sensor
(195) dazu ausgelegt ist, Daten,
die eine Bewegung eines Aufzugs
angeben, als die Daten, die den
Betrieb der Aufzugbremsenanord-
nung (180) angeben, zu erzeugen,
und

wobei die Sicherheitssteuerung
(210) dazu ausgelegt ist, als Reak-
tion auf eine Detektion einer unzu-
lassigen Bewegung des Aufzugs
zu detektieren, dass der Betrieb
der  Aufzugbremsenanordnung
(180) nicht dem Bremsbetrieb ent-
spricht,

oder

wobei der mindestens eine Sensor
(195) dazu ausgelegt ist, Daten,
die eine Bewegung oder eine Po-
sition jedes Ankers der Aufzug-
bremsenanordnung (180) ange-
ben, als die Daten, die den Betrieb
der  Aufzugbremsenanordnung
(180) angeben, zu erzeugen, und
wobei die Sicherheitssteuerung
(210) dazu ausgelegt ist, basie-
rend auf Daten, die die Position
oder die Bewegung jedes Ankers
angeben, zu detektieren, dass der
Betrieb der Aufzugbremsenanord-
nung (180) nicht dem Bremsbe-
trieb entspricht;

und wobei die Sicherheitssteue-
rung (210) dazu ausgelegt ist, zu
bewirken, dass der Motorantrieb
(175) ein Drehmoment zum Be-
grenzen oder Bremsen einer Be-
wegung der Aufzugkabine (110)
als Reaktion auf die Erzeugung
des Sicherheitssignals erzeugt.

Sicherheitssystem (200) nach Anspruch 1, wobei die
Sicherheitssteuerung (210) dazu ausgelegt ist, ein
Signal zur sicheren Bremsensteuerung, SBC, zum
EinrlGicken der Aufzugbremsenanordnung (180) zu
erzeugen.

Sicherheitssystem (200) nach einem der vorhergeh-
enden Ansprliche, wobei der mindestens eine Sen-
sor (195) dazu eingerichtet ist, Daten zu erzeugen,
die die Bewegung von mindestens einem von Fol-
gendem angeben: einer Aufzughebemaschine
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(165); einer Umlenkrolle eines Aufzugs.

Sicherheitssystem (200) nach einem der vorhergeh-
enden Anspriiche, wobei die Sicherheitssteuerung
(210) einen Sicherheitsausgang (330) fir das Si-
cherheitssignal umfasst.

Sicherheitssystem (200) nach Anspruch 4, wobei
der Sicherheitsausgang (330) der Sicherheitssteue-
rung (210) kommunikativ mit einem Eingang einer
Sicherheitsfunktion (177) des Motorantriebs (175)
verbunden ist, wobei der Sicherheitsausgang (330)
zum Verhindern oder Ermdglichen einer Abgabe
eines oder mehrerer Steuerimpulse an mindestens
eines von Folgendem anwendbar ist: Steuerpole
von High-Side-Leistungsschaltvorrichtungen des
Motorantriebs (175); Low-Side-Leistungsschaltvor-
richtungen des Motorantriebs (175).

Sicherheitssystem (200) nach einem der vorhergeh-
enden Anspriiche, wobei die Sicherheitssteuerung
(210) in den Motorantrieb (175) integriert ist.

Sicherheitssystem (200) nach einem der vorhergeh-
enden Anspriiche 2-6, wobei die Sicherheitssteue-
rung (210) dazu ausgelegt ist, die unzulassige Be-
wegung durch Detektieren von mindestens einem
von Folgendem zu detektieren: die Aufzugkabine
(110) bewegt sich mit gedffneten Tiren an der
Schachtéffnungszone; eine Geschwindigkeit der
Aufzugkabine (110) Gberschreitet eine vordefinierte
Grenze; eine Verzdgerung oder eine Beschleuni-
gung des Aufzugs weicht von zulassigen Grenzen
ab; wahrend einer Aufzugfahrt wird ein Sicherheits-
kontakt in einer Aufzugsicherheitskette gedffnet.

Verfahren flir einen Sicherheitsbetrieb eines Auf-
zugsystems (1000), wobei das Aufzugsystem
(1000) ein Aufzugantriebssystem (160) umfasst,
das Folgendes umfasst:

eine Aufzughebemaschine (165), die einen
Elektromotor (170) umfasst;

eine Aufzugbremsenanordnung (180), die min-
destens eine Aufzugbremse umfasst;

eine Bremsensteuerung (185), die dazu ausge-
legt ist, einen Steuerzustand der Aufzugbrem-
senanordnung (180) auf einen von Folgendem
einzustellen: einen Bremszustand; einen offe-
nen Zustand;

einen Motorantrieb (175), der dazu ausgelegt
ist, ein Signal mit variabler Amplitude und va-
riabler Frequenz, VVVF, zu Wicklungen des
Elektromotors (170) der Aufzughebemaschine
(165) zuzufihren;

eine Sicherheitsfunktion (177), die einen Ein-
gang fur ein Sicherheitssignal umfasst, wobei
die Sicherheitsfunktion (177)dazu ausgelegtist,
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die Zufiihrung des VVVF-Spannungssignals ba-
sierend auf einem Status des Sicherheitssignals
gezielt zu verhindern oder zu erméglichen;
wobei das Verfahren, das durch eine Sicher-
heitssteuerung (210) eines Aufzugsicherheits-
systems (200) durchgefiihrt wird, Folgendes
umfasst:

Erhalten (410) von Daten, die den Steuer-
zustand der Aufzugbremsenanordnung
(180) angeben, indem identifiziert wird, ob
die Bremsensteuerung (185) anweist, dass
der Steuerzustand der Aufzugbremsenan-
ordnung (180) dem Bremszustand entspre-
chen soll,

Erhalten (420) von Daten von dem mindes-
tens einen Sensor (195), und

Erzeugen (440) des Sicherheitssignals zum
Ermoglichen einer Zufihrung des VVVF-
Spannungssignals als Reaktion auf Folgen-
des:

eine Detektion (430), dass der Steuer-
zustand der Aufzugbremsenanord-
nung (180) dem Bremszustand ent-
spricht,

und

eine Detektion (430) basierend aufden
von dem mindestens einen Sensor
(195) erhaltenen Daten, dass der Be-
trieb der Aufzugbremsenanordnung
(180) keinem Bremsbetrieb entspricht,
wobei der mindestens eine Sensor
(195) dazu ausgelegt ist, Daten, die
eine Bewegung eines Aufzugs ange-
ben, als die Daten, die den Betrieb der
Aufzugbremsenanordnung (180) an-
geben, zu erzeugen, und

wobei die Sicherheitssteuerung (210)
dazu ausgelegt ist, als Reaktion auf
eine Detektion einer unzulassigen Be-
wegung des Aufzugs zu detektieren,
dass der Betrieb der Aufzugbremsen-
anordnung (180) nicht dem Bremsbe-
trieb entspricht,

oder

wobei der mindestens eine Sensor
(195) dazu ausgelegt ist, Daten, die
eine Bewegung oder eine Position je-
des Ankers der Aufzugbremsenanord-
nung (180) angeben, als die Daten, die
den Betrieb der Aufzugbremsenanord-
nung (180) angeben, zu erzeugen, und
wobei die Sicherheitssteuerung (210)
dazu ausgelegt ist, basierend auf Da-
ten, die die Position oder die Bewegung
jedes Ankers angeben, zu detektieren,
dass der Betrieb der Aufzugbremsen-
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anordnung (180) nicht dem Bremsbe-
trieb entspricht;

und Bewirken, dass der Motorantrieb
(175) ein Drehmoment zum Begrenzen
oder Bremsen einer Bewegung der
Aufzugkabine (110) als Reaktion auf
die Erzeugung des Sicherheitssignals
erzeugt.

Verfahren nach Anspruch 8, wobei durch die Sicher-
heitssteuerung (210) ein Signal zur sicheren Brem-
sensteuerung, SBC, zum Einriicken der Aufzug-
bremsenanordnung (180) erzeugt wird.

Verfahren nach Anspruch 8 oder Anspruch 9, wobei
Daten, die die Bewegung von mindestens einem von
Folgendem angeben: einer Aufzughebemaschine
(165); einer Umlenkrolle eines Aufzugs, durch den
mindestens einen Sensor (195) erzeugt werden.

Verfahren nach einem der vorhergehenden Anspru-
che 8-10, wobei ein Sicherheitsausgang (330) der
Sicherheitssteuerung (210) zum Verhindern oder
Ermoglichen einer Abgabe eines oder mehrerer
Steuerimpulse an mindestens eines von Folgendem
angewendet wird: Steuerpole von High-Side-Leis-
tungsschaltvorrichtungen des Motorantriebs (175);
Low-Side-Leistungsschaltvorrichtungen des Motor-
antriebs (175).

Verfahren nach einem der vorhergehenden Anspri-
che 8-11, wobei die unzuladssige Bewegung durch
die Sicherheitssteuerung (210) durch Detektieren
von mindestens einem von Folgendem detektiert
wird: die Aufzugkabine (110) bewegt sich mit ged-
ffneten Tiren an der Schachtéffnungszone; eine
Geschwindigkeit der Aufzugkabine (110) Uber-
schreitet eine vordefinierte Grenze; eine Verzoge-
rung oder eine Beschleunigung des Aufzugs weicht
von zulassigen Grenzen ab; wahrend einer Aufzug-
fahrt wird ein Sicherheitskontakt in einer Aufzugsi-
cherheitskette gedffnet.

Computerprogramm, das computerlesbaren Pro-
grammcode umfasst, der dazu ausgelegt ist, ein
Durchfiihren der Verfahrensschritte der Sicherheits-
steuerung (210) nach Anspruch 8 zu bewirken, wenn
der computerlesbare Programmcode auf der Sicher-
heitssteuerung (210) ausgefiihrt wird.

Aufzugsystem (1000), das Folgendes umfasst:
eine Aufzugkabine (110),
ein Aufzugsicherheitssystem (200) nach einem

der Anspriiche 1 bis 7.

Aufzugsystem (1000) nach Anspruch 14, wobei der
Motorantrieb (175) ein Relais oder ein Schiitz um-

10

15

20

25

30

35

40

45

50

55

16

fasst, das zum gezielten Verbinden oder Isolieren
des Motorantriebs von seiner primaren Stromzufuhr
ausgelegt ist.

Revendications

Systéme de sécurité d’ascenseur (200) pour un
systeme d’ascenseur (1000) comprenant un sys-
téme d’entrainement d’ascenseur (160), le systeme
d’entrainement d’ascenseur (160) comprenant :

une machine de levage d’ascenseur (165)
comprenant un moteur électrique (170) ;

une composition de frein d’ascenseur (180)
comprenant au moins un frein d’ascenseur ;
un dispositif de commande de frein (185) confi-
guré pour définir un état de commande de la
composition de frein d’ascenseur (180) sur 'un
de : un état de freinage ; un état ouvert ;

un entrainement de moteur (175) configuré pour
fournir un signal de tension d’amplitude variable
et de fréquence variable, VVVF, a des enroule-
ments du moteur électrique (170) de la machine
de levage d’ascenseur (165) ;

une fonction de sécurité (177) comprenant une
entrée pour un signal de sécurité, la fonction de
sécurité (177) étant configurée pour empécher
ou permettre de maniéere sélective la fourniture
du signal de tension VVVF sur la base d’un état
du signal de sécurité ;

le systéme de sécurité d’ascenseur (200)
comprenant :

au moins un capteur (195) configuré pour
générer des données indicatives d’un fonc-
tionnement de la composition de frein d’as-
censeur (180) ;

et

un dispositif de commande de sécurité
(210) configuré pour :

obtenir (410) des données indicatives
de I'état de commande de la composi-
tion de frein d’ascenseur (180) en iden-
tifiant si le dispositif de commande de
frein (185) ordonne que Iétat de
commande de la composition de frein
d’ascenseur (180) corresponde a I'état
de freinage,

obtenir (420) des données en prove-
nance de I'au moins un capteur (195),
et

générer (440) le signal de sécurité pour
permettre une fourniture du signal de
tension VVVF en réponse a :

une détection (430) du fait que I'é-
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tat de commande de la composi-
tion de frein d’'ascenseur (180) cor-
respond a I'état de freinage,

et

une détection (430), sur la base
des données obtenues en prove-
nance de l'au moins un capteur
(195), du fait que le fonctionne-
ment de la composition de frein
d’ascenseur (180) ne correspond
pas a une opération de freinage,
dans lequel I'au moins un capteur
(195) est configuré pour générer
des données indicatives d’un mou-
vement d'un ascenseur comme
données indicatives du fonction-
nement de la composition de frein
d’ascenseur (180), et

le dispositif de commande de sé-
curité (210) est configuré pour dé-
tecter que le fonctionnement de la
composition de frein d’ascenseur
(180) ne correspond pas a l'opéra-
tion de freinage en réponse a une
détection d’'un mouvement non ad-
missible de I'ascenseur,

ou

dans lequel 'au moins un capteur
(195) est configuré pour générer
des données indicatives d’'un mou-
vement ou d'une position de
chaque armature de la composi-
tion de frein d’ascenseur (180)
comme données indicatives du
fonctionnement de la composition
de frein d’ascenseur (180), et

le dispositif de commande de sé-
curité (210) est configuré pour dé-
tecter que le fonctionnement de la
composition de frein d’ascenseur
(180) ne correspond pas a l'opéra-
tion de freinage sur la base de
données indicatives de la position
ou du mouvement de chaque ar-
mature ;

et dans lequel le dispositif de
commande de sécurité (210) est
configuré pour amener I'entraine-
ment de moteur (175) a générerun
couple pour limiter ou freiner un
mouvement de la cabine d’ascen-
seur (110) en réponse a la généra-
tion du signal de sécurité.

2. Systéme de sécurité (200) selon la revendication 1,

dans lequel le dispositif de commande de sécurité
(210) est configuré pour générer un signal de
commande de freinage de sécurité, SBC, pour acti-
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ver la composition de frein d’ascenseur (180).

Systéme de sécurité (200) selon I'une quelconque
des revendications précédentes, dans lequel l'au
moins un capteur (195) est adapté pour générer
des données indicatives du mouvement d’au moins
I'un de ce qui suit : une machine de levage d’ascen-
seur (165) ; une poulie de renvoi d’'un ascenseur.

Systéme de sécurité (200) selon I'une quelconque
des revendications précédentes, dans lequel le dis-
positif de commande de sécurité (210) comprend
une sortie de sécurité (330) pour le signal de sécu-
rité.

Systéme de sécurité (200) selon la revendication 4,
danslequellasortie de sécurité (330) du dispositif de
commande de sécurité (210) est reliée en commu-
nication a une entrée d’une fonction de sécurité
(177) de I'entrainement de moteur (175), la sortie
de sécurité (330) est applicable pour empécher ou
permettre une fourniture d’'une ou plusieurs impul-
sions de commande a au moins 'un de ce qui suit :
des pbles de commande de dispositifs de commuta-
tion de puissance c6té haut de I'entrainement de
moteur (175) ; des dispositifs de commutation de
puissance cbté bas de I'entrainement de moteur
(175).

Systéme de sécurité (200) selon I'une quelconque
des revendications précédentes, dans lequel le dis-
positif de commande de sécurité (210) est intégré
dans I'entrainement de moteur (175).

Systéme de sécurité (200) selon I'une quelconque
des revendications précédentes 2 a 6, dans lequel le
dispositif de commande de sécurité (210) est confi-
guré pour détecter le mouvement non admissible en
détectant au moins 'un de ce qui suit : la cabine
d’ascenseur (110) se déplace avec des portes ou-
vertes au niveau de la zone d’atterrissage ; une
vitesse de la cabine d’ascenseur (110) dépasse
une limite prédéfinie ; une décélération ou une ac-
célération d’ascenseur s’écarte de limites admissi-
bles ; un contact de sécurité est ouvert dans une
chaine de sécurité d’ascenseur pendant un trajet
d’ascenseur.

Procédé de fonctionnement de sécurité d'un sys-
teme d’ascenseur (1000), le systéeme d’ascenseur
(1000) comprenant un systéme d’entrainement
d’ascenseur (160) comprenant :

une machine de levage d’ascenseur (165)
comprenant un moteur électrique (170) ;

une composition de frein d’ascenseur (180)
comprenant au moins un frein d’ascenseur ;
un dispositif de commande de frein (185) confi-
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guré pour définir un état de commande de la
composition de frein d’ascenseur (180) sur I'un
de : un état de freinage ; un état ouvert ;

un entrainement de moteur (175) configuré pour
fournir un signal de tension d’amplitude variable
et de fréquence variable, VVVF, a des enroule-
ments du moteur électrique (170) de la machine
de levage d’ascenseur (165) ;

une fonction de sécurité (177) comprenant une
entrée pour un signal de sécurité, la fonction de
sécurité (177) étant configurée pour empécher
ou permettre de maniére sélective la fourniture
du signal de tension VVVF sur la base d’un état
du signal de sécurité ;

le procédé, réalisé par un dispositif de
commande de sécurité (210) d’'un systéme de
sécurité d’ascenseur (200), comprend :

I'obtention (410) de données indicatives de
I'état de commande de la composition de
frein d’ascenseur (180) en identifiant si le
dispositif de commande de frein (185) or-
donne que l'état de commande de la
composition de frein d’ascenseur (180) cor-
responde a I'état de freinage,

I'obtention (420) de données en prove-
nance de I'au moins un capteur (195), et
la génération (440) du signal de sécurité
pour permettre une fourniture du signal de
tension VVVF en réponse a :

une détection (430) du fait que I'état de
commande de la composition de frein
d’ascenseur (180) correspond a I'état
de freinage,

et

une détection (430), sur la base des
données obtenues en provenance de
I'au moins un capteur (195), du fait que
le fonctionnement de la composition de
frein d’ascenseur (180) ne correspond
pas a une opération de freinage,

dans lequel I'au moins un capteur (195)
est configuré pour générer des don-
nées indicatives dun mouvement
d’'un ascenseur comme données indi-
catives du fonctionnement de la
composition de frein d’ascenseur
(180), et

le dispositif de commande de sécurité
(210) est configuré pour détecter que le
fonctionnement de la composition de
frein d’ascenseur (180) ne correspond
pas a l'opération de freinage en ré-
ponse a une détection d’'un mouvement
non admissible de I'ascenseur,

ou

dans lequel I'au moins un capteur (195)
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est configuré pour générer des don-
nées indicatives d’'un mouvement ou
d’une position de chaque armature de
la composition de frein d’ascenseur
(180) comme données indicatives du
fonctionnement de la composition de
frein d’ascenseur (180), et

le dispositif de commande de sécurité
(210) est configuré pour détecter que le
fonctionnement de la composition de
frein d’ascenseur (180) ne correspond
pas al'opération de freinage surlabase
de données indicatives de la position
oudumouvementde chaque armature;
et le fait d'amener I'entrainement de
moteur (175) a générer un couple pour
limiter ou freiner un mouvement de la
cabine d’ascenseur (110) en réponse a
la génération du signal de sécurité.

Procédé selon la revendication 8, dans lequel un
signal de commande de freinage de sécurité, SBC,
est généré, par le dispositif de commande de sécu-
rité (210), pour activer la composition de frein d’as-
censeur (180).

Procédé selon la revendication 8 ou la revendication
9, dans lequel des données indicatives du mouve-
ment d’au moins I'un de ce qui suit : une machine de
levage d’ascenseur (165) ; une poulie de renvoi d’un
ascenseur sont générées par I'au moins un capteur
(195).

Procédé selon I'une quelconque des revendications
précédentes 8 a 10, dans lequel une sortie de sé-
curité (330) du dispositif de commande de sécurité
(210) est appliquée pour empécher ou permettre une
fourniture d’'une ou plusieurs impulsions de
commande a au moins I'un de ce qui suit : des pdles
de commande de dispositifs de commutation de
puissance c6té haut de I'entrainement de moteur
(175) ; des dispositifs de commutation de puissance
coté bas de I'entrainement de moteur (175).

Procédé selon I'une quelconque des revendications
précédentes 8 a 11, dans lequel le mouvement non
admissible est détecté, par le dispositif de
commande de sécurité (210), en détectant au moins
I'un de ce qui suit : la cabine d’ascenseur (110) se
déplace avec des portes ouvertes au niveau de la
zone d’atterrissage ; une vitesse de la cabine d’as-
censeur (110) dépasse une limite prédéfinie ; une
décélération ou une accélération d’ascenseur s’é-
carte de limites admissibles ; un contact de sécurité
est ouvert dans une chaine de sécurité d’'ascenseur
pendant le trajet d’ascenseur.

Programme informatique comprenant du code de



14.

15.
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programme lisible par ordinateur configuré pour en-
trainer la réalisation des étapes de procédé du dis-
positif de commande de sécurité (210) selon la re-
vendication 8 lorsque le code de programme lisible
par ordinateur est exécuté sur le dispositif de
commande de sécurité (210).

Systeme d’ascenseur (1000) comprenant :

une cabine d’ascenseur (110),
un systéme de sécurité d’ascenseur (200) selon
'une quelconque des revendications 1 a 7.

Systéme d’ascenseur (1000) selon la revendication
14, dans lequel I'entrainement de moteur (175)
comprend un relais ou un contacteur configuré pour
relier ou isoler de maniére sélective I'entrainement
de moteur et sa source d’alimentation électrique
principale.
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