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(57)  The invention relates to an elevator system (1)
comprising power supply devices (2) providing opera-
tional devices (4, 10, 17, 19) of the elevator system (1)
with power, an elevator control controlling (8) the oper-
ation of the elevator system (1), and a first battery (9)
which is charged by the power supply devices (2). To

METHOD OF REPLACING A BATTERY AND AN ELEVATOR SYSTEM

improve the safety in an elevator system where one or
more batteries are utilized the elevator control (8) is ar-
ranged to interrupt charging of the first battery (9) and to
discharge the first battery (9) in response to a discharge
request.
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Description
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] Thisinvention relates to a solution forimproving
the safety of maintenance of an elevator system com-
prising a battery.

DESCRIPTION OF PRIOR ART

[0002] Known elevator systems contain one or more
batteries associated with different elevator functions.
One or more batteries may be included in the power sup-
ply devices as backup for breaks in the electric supply,
for instance. Also, the emergency lighting and emergen-
cy communication from the elevator car may be provided
with one or more batteries.

[0003] Battery technologies have developed signifi-
cantly in recent years. Due to this the energy density of
batteries has increased on relatively high levels. This has
caused a need for new solutions in order to be able to
safely handle batteries during maintenance.

[0004] Traditionally, lead acid batteries and sealed ac-
id batteries have been used in elevator systems. Due to
their battery chemistry, only low amount of battery su-
pervision was required. Therefore, with the new batteries
having high energy density and different failure modes,
new practices, including new maintenance and installa-
tion operations, will be developed to ensure elevator
safety.

SUMMARY OF THE INVENTION

[0005] An object ofthe presentinvention is to solve the
above-mentioned drawback and to provide a solution
which improves the safety in an elevator system where
one or more batteries are utilized. This object is achieved
with the solution defined in the independent method claim
1 and with the elevator system as defined in the inde-
pendent claim 12.

[0006] The risk of injuries to personnel or to equipment
can be minimized when the elevator system is arranged
to discharge energy from the battery, in particular from
a high-energy battery, in response to a discharge re-
quest. In this way, once service personnel start mainte-
nance work involving the battery, the maintenance work
can be done under more safe conditions than previously.
[0007] Preferred embodiments of the invention are dis-
closed in the dependent claims.

BRIEF DESCRIPTION OF DRAWINGS
[0008] In the following the present invention will be de-

scribed in closer detail by way of example and with ref-
erence to the attached drawings, in which
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Figure 1 is a flow diagram of a first embodiment of
a method,

Figure 2 is a flow diagram of a second embodiment
of a method, and

Figure 3 illustrates an elevator system.

DESCRIPTION OF AT LEAST ONE EMBODIMENT

[0009] Figure 1illustrates afirstembodiment of a meth-
od of replacing a battery in an elevator system, which
may be implemented in the elevator system 1 illustrated
in Figure 3, for instance.

[0010] The elevator system 1 is provided with power
supply devices 2 connected to an electric network 3 for
supplying power to operational devices 4, 10, 17, 19 of
the elevator system. In Figure 3 it is by way of example
assumed that the power supply devices 2 include a drive,
such as a frequency converter, supplying electricity to
the electrical motor 4 of a hoisting machinery 17 which
moves an elevator car 5 and a counterweight 6 in an
elevator shaft 7.

[0011] The power supply devices 2 may be located in
several different locations. In Figure 3 it is by way of ex-
ample assumed that the power supply devices 2 are lo-
cated in an elevator control 8 controlling the operation of
the elevator system 1. The elevator control 8 may be
located in a control cabinet in a machine room, for in-
stance. Alternatively, in case of an elevator system with-
out a machine room, the elevator control may be dis-
posed in a landing at one of the floors of the building, for
instance. In that case the elevator control may be located
next to a landing door, for instance. Alternatively or ad-
ditionally, the elevator control may be located in shaft 7,
close to the hoisting machinery 17.

[0012] The elevator system 1 illustrated in Figure 1 is
provided with one or more batteries 9. In the illustrated
example two batteries 9 are illustrated by way of example.
One battery is included in the power supply devices 2,
such as in connection with the drive. At such a location
the battery 9 can operate as a backup power supply dur-
ing power outage of the mains from the electric network
3. With power supplied from this elevator drive battery,
the elevator car 5 may be relocated to a landing to release
elevator passengers. The battery 9 can also be a backup
power supply for one or more hoisting machinery 17
brakes. Further, in the example illustrated in Figure 3 the
elevator car 5 has a backup power supply in the form of
abattery 9to secure operation of selected functions, such
as emergency lighting 10 and an emergency communi-
cationdevice 20. Irrespectively of the numberorlocations
of the batteries 9, these batteries are charged by a mon-
itoring unit 11 including a battery charger and a switch,
which is included in the power supply devices 2 in the
illustrated example.

[0013] In particular when the battery or batteries 9 are
high energy density batteries, such as Li-lon (Lithium-
lon) batteries, it is necessary to provide special attention
to safety during maintenance work including handling
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and replacement of these batteries. To facilitate this, the
battery replacement method of Figure 1 is initiated in step
Aby triggering a discharge request to the elevator control
8. This discharge request may be triggered in several
alternative ways, as illustrated in Figure 3.

[0014] The elevator control 8 may be provided with a
manual input 12 which is used to trigger the discharge
request. In that case the manual input 12 may be a key-
board with buttons, or alternative as a connector socket
to which a maintenance person may connect a counter-
partsocked of a portable keyboard. In any case, by press-
ing a correct button or button combination, the discharg-
ing request may be triggered to the elevator control 8.
[0015] A second alternative is that the maintenance
person is provided with a mobile communication device
13 which transmits the discharging request wirelessly di-
rectly to the elevator control 8, or alternatively, wirelessly
to a communication system 14, which forwards the dis-
charging request wirelessly or via a wired connection to
the elevator control 8.

[0016] Athirdalternativeisthatthe discharging request
is triggered remotely at a remote service center 15 or in
a cloud, from where the discharge request is forwarded
via a communication system 14 to the elevator control 8.
[0017] Itis also possible that the discharge request is
triggered at the same time a maintenance module is per-
formed. Maintenance module refers to a service module
containing service operations. Such a module 16 may be
implemented by software only or by a combination of
software and hardware, for instance. Maintenance mod-
ules will be scheduled in advance in a service center or
in a cloud. Each maintenance module contains selected
maintenance operations to be performed in elevator site
by service personnel. When a maintenance module in-
cludes battery replacing operation, discharge request
may be triggered such that the battery will be discharged
shortly before the maintenance personnel arrives to the
site of the elevator system. Alternatively, the service per-
son may access a user interface to schedule a date and
time when maintenance is planned, in which case eleva-
tor control 8 may trigger the discharge request at the
scheduled time.

[0018] Oncethe dischargerequesthasbeentriggered,
discharging of the first battery 9, which refers to a battery
currently used in the elevator system 1, is initiated in step
B of Figure 1. Several alternatives for discharging the
first battery exists. In an elevator system the used dis-
charging alternative may be fixed, in such a way that the
same discharging alternative is always used. Alternative-
ly, it is possible that the discharge load is selected sep-
arately by the elevator control or maintenance personnel
each timedischarging is needed. Inthat case the elevator
status may determine the most appropriate discharging
alternative for that specific moment.

[0019] A first alternative is that the discharging is car-
ried out by connecting the battery 9 to an operational
device of the elevator system which during operation of
the elevator system consumes the charged energy from
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the battery 9. Examples of such operational devices in-
clude a line filter of the drive which is included in the
power supply devices 2, lighting devices 10 in the eleva-
tor car the electric motor 4 of the hoisting machinery 17
and a braking resistor 19.

[0020] A second alternative is that the elevator system
is provided with a dedicated discharging equipment 18
and that the battery is discharged by connecting it to this
discharging equipment. Such a discharging equipment
may include a resistor which consumes the energy
charged in the battery 9 and dissipates it as heat to sur-
roundings, for instance.

[0021] Athird alternative is that the discharging is done
to the mains network, in other words to the electric net-
work 3. In Figure 3 the monitoring unit 11 may be provided
with a battery charger and also with a switch controlling
the charging and discharging under control of the eleva-
tor control 8. In that case the elevator control 8 interrupts
charging of the first battery 9 and discharges the first
battery 9 by changing a state of the switch of the moni-
toring unit 11 such that the first battery 9 is disconnected
from the power supply devices 2 and connected to one
of the operational devices of the elevator system 1 or to
the dedicated discharging equipment 18 which con-
sumes energy from the battery.

[0022] Once the first battery 9 is discharged, the first
battery can be removed from the elevator system 1 in
step C of Figure 1. Finally, a second new battery may be
installed in the elevator system 1 as a replacement to the
removed first battery.

[0023] Figure 2 illustrates a second method of replac-
ing a battery in an elevator system, which also may be
implemented in the elevator system 1 illustrated in Figure
3, forinstance. The embodiment of Figure 2 is very similar
to the one explained in connection with Figure 1. There-
fore, in the following, the embodiment of Figure 2 will be
mainly explained by pointing out the differences as com-
pared to the embodiment of Figure 1.

[0024] In Figure 2 an additional method step E is in-
cluded where it is checked whether or not the charging
level of the first battery has reached a predetermined
level. Consequently, discharging of the first battery 9 con-
tinues until the charging of the first battery reaches a
predetermined level or limit. In Figure 3 the monitoring
unit 11 monitors the state of the firstbattery and interrupts
the discharging when the charging level reaches the pre-
determined level.

[0025] The predetermined level at which discharging
should be interrupted varies depending on the battery
type. Typically discharging should be interrupted when
the charging level reaches 50% to 30% of the full charge.
In case of a high energy density battery such as a Li-lon
battery, discharging should be interrupted when the bat-
tery has a charging level SoC (State of Charge) men-
tioned in the United Nations Recommendations on the
Transport of Dangerous Goods UN3480 or UN3481. The
current version for year 2020 of UN3480 and UN3481
mention a current SoC limit of 30%, though this limit may
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change in later versions of these regulations. Conse-
quently, charging of such a battery may be interrupted
at 30% of the full charge, for instance. Alternatively or
additionally, elevator control may be configured such that
the discharge level is adjustable and can be changed
manually and / or remotely.

[0026] Additionally, in Figure 2 an additional method
step F is included. At this stage the maintenance person,
after triggering discharging of the first battery 9, remains
waiting for an indication verifying that the battery has ac-
tually been discharged. Such an indication may be pro-
vided by the elevator control 8 via the manual input 12,
for instance, once the monitoring unit 11 has determined
that the first battery has been discharged to a correct
level.

[0027] Itisto be understood that the above description
and the accompanying figures are only intended to illus-
trate the present invention. It will be obvious to a person
skilled in the art that the invention can be varied and
modified without departing from the scope of the inven-
tion.

Claims

1. A method of replacing a battery in an elevator sys-
tem, characterized in that the method comprises:

triggering (A) a discharge request to an elevator
control (8),

discharging (B) a first battery (9) in the elevator
system in response to the discharge request,
removing (C)the discharged first battery (9) from
the elevator system,

installing (D) a second battery as a replacement
for the removed first battery.

2. The method according to claim 1, wherein discharg-
ing (E) of the first battery (9) is continued until the
charging level of the first battery reaches a prede-
termined level.

3. The method according to claim 1 or 2, wherein dis-
charging (E) of the first battery (9) is continued until
the charging level of the first battery reaches a pre-
determined level which is less than 50% of full
charge, preferably 30% or less of the full charge.

4. Themethod according to one of claims 1 to 3, where-
in the discharging is carried out by connecting the
first battery (9) to an operational device of the ele-
vator system (1) which during operation of the ele-
vator system consumes the charged energy from the
first battery (9).

5. Themethod according to one of claims 1 to 4, where-
in the discharging is carried out by connecting the
first battery (9) for discharging to a line filter (2), to a

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

hoisting machinery (17), to a braking resistor (19) or
to a mains network.

The method according to one of claims 1 to 3, where-
in the discharging is carried out by connecting the
first battery (9) to a dedicated discharging equipment
(18).

The method according to one of claims 1 to 6, where-
in the discharge request is triggered from a manual
input (12) of the elevator control (8).

The method according to one of claims 1 to 6, where-
in the discharge request is triggered by a mobile de-
vice (13) transmitting the discharge request via a
wireless connection to the elevator control (8).

The method according to one of claims 1 to 6, where-
inthe dischargerequestis triggered at a remote serv-
ice center (15) which forwards the discharge request
via a communication network (14) to the elevator
control (8).

The method according to one of claims 1 to 9, where-
in the discharge request is triggered by a mainte-
nance module of the elevator system.

The method according to one of the previous claims,
wherein

an indication (F) that the first battery (9) has been
discharged is awaited after triggering the discharge
request, and

the first battery is removed (C) after said indication.

An elevator system (1) comprising:

power supply devices (2) providing operational
devices (4, 10, 17, 19) of the elevator system
(1) with power,

an elevator control controlling (8) the operation
of the elevator system (1), and

a first battery (9) which is charged by the power
supply devices (2), characterized in that

the elevator control (8) is arranged to interrupt
charging of the first battery (9) and to discharge
the first battery (9) in response to a discharge
request.

The elevator system of claim 12, wherein

the elevator system (1) comprises a switch (11) con-
trolling charging and discharging of the first battery
(9) under control of the elevator control (8), and
the elevator control (8) interrupts charging of the first
battery (9) and discharges the first battery (9) by
changing a state of the switch (11) such that the first
battery (9) is disconnected from the power supply
devices (2) and connected for discharging to one of
the operational devices (4, 10 17, 19) of the elevator
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system (1), to a dedicated discharging equipment
(18) which consumes energy from the first battery
(9) or to a mains network.

The elevator system of claim 12 or 13, wherein the
elevator system (1) comprises a monitoring unit (11)
monitoring the state of the first battery (9), and which
comprises a switch interrupting discharging of the
first battery (9) when the charging level of the first
battery (9) reaches a predetermined level.

The elevator system according to one of claims 12
to 14, wherein the elevator system comprises a mon-
itoring unit (11) monitoring the state of the first battery
(9) and the elevator control (8) provides an indication
that the first battery (9) has been discharged when
the charging level of the first battery (9) reaches a
predetermined level.

The elevator system according to one of claims 12
to 15, wherein the first battery (9) is one of a backup
power supply of a hoisting motor, a backup power
supply of one or more hoisting machinery (17)
brakes, a backup power supply of an emergency
communication device (20) or a power supply of
emergency lighting (10).

Amended claims in accordance with Rule 137(2) EPC.

1.

A method of replacing a battery in an elevator sys-
tem, characterized in that the method comprises:

triggering (A) a discharge request to an elevator
control (8),

discharging (B) a first battery (9) in the elevator
system in response to the discharge request,
removing (C)the discharged first battery (9) from
the elevator system,

installing (D) a second battery as a replacement
for the removed first battery.

The method according to claim 1, wherein discharg-
ing (E) of the first battery (9) is continued until the
charging level of the first battery reaches a prede-
termined level.

The method according to claim 1 or 2, wherein dis-
charging (E) of the first battery (9) is continued until
the charging level of the first battery reaches a pre-
determined level which is less than 50% of full
charge, preferably 30% or less of the full charge.

The method according to one of claims 1 to 3, where-
in the discharging is carried out by connecting the
first battery (9) to an operational device of the ele-
vator system (1) which during operation of the ele-
vator system consumes the charged energy from the
first battery (9).

10

15

20

25

30

35

40

45

50

55

5.

10.

1.

12.

The method according to one of claims 1 to 4, where-
in the discharging is carried out by connecting the
first battery (9) for discharging to a line filter (2), to a
hoisting machinery (17), to a braking resistor (19) or
to a mains network.

The method according to one of claims 1 to 3, where-
in the discharging is carried out by connecting the
first battery (9) to a dedicated discharging equipment
(18).

The method according to one of claims 1 to 6, where-
in the discharge request is triggered from a manual
input (12) of the elevator control (8).

The method according to one of claims 1 to 6, where-
in the discharge request is triggered by a mobile de-
vice (13) transmitting the discharge request via a
wireless connection to the elevator control (8).

The method according to one of claims 1 to 6, where-
inthe dischargerequestis triggered at a remote serv-
ice center (15) which forwards the discharge request
via a communication network (14) to the elevator
control (8).

The method according to one of claims 1 to 9, where-
in the discharge request is triggered by a mainte-
nance module of the elevator system.

The method according to one of the previous claims,
wherein

anindication (F) thatthe firstbattery (9) has been
discharged is awaited after triggering the dis-
charge request, and

the first battery is removed (C) after said indica-
tion.

An elevator system (1) comprising:

power supply devices (2) providing operational
devices (4, 10, 17, 19) of the elevator system
(1) with power,

a first battery (9) which is charged by the power
supply devices (2),

an elevator control controlling (8) the operation
of the elevator system (1), the elevator control
(8) is arranged to interrupt charging of the first
battery (9) and to discharge the first battery (9)
in response to a discharge request character-
ized in that the elevator system comprises a
monitoring unit (11) monitoring the state of the
first battery (9) and the elevator control (8) pro-
vides an indication that the first battery (9) has
been discharged when the charging level of the
first battery (9) reaches a predetermined level.
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The elevator system of claim 12, wherein

the elevator system (1) comprises a switch (11)
controlling charging and discharging of the first
battery (9) under control of the elevator control
(8), and

the elevator control (8) interrupts charging of the
first battery (9) and discharges the first battery
(9) by changing a state of the switch (11) such
that the first battery (9) is disconnected from the
power supply devices (2) and connected for dis-
charging to one of the operational devices (4,
10 17, 19) of the elevator system (1), to a ded-
icated discharging equipment (18) which con-
sumes energy from the first battery (9) or to a
mains network.

The elevator system of claim 12 or 13, wherein the
elevator system (1) comprises a monitoring unit (11)
monitoring the state of the first battery (9), and which
comprises a switch interrupting discharging of the
first battery (9) when the charging level of the first
battery (9) reaches a predetermined level.

The elevator system according to one of claims 12
to 14d, wherein the first battery (9) is one of a backup
power supply of a hoisting motor, a backup power
supply of one or more hoisting machinery (17)
brakes, a backup power supply of an emergency
communication device (20) or a power supply of
emergency lighting (10).
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FIG. 1

A Triggering a discharge request to an elevator control
B — Discharging a first battery
C Removing the discharged first battery
D — Installing a second battery
A — Triggering a discharge request to an elevator control
B Y
7 Discharging first battery
V:
level at limit?
Charging level at limit NG
Yes
F— Indication that battery discharged
Y
C — Removing the discharged first battery
i
D — Installing a second battery

FIG. 2
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