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ABSTRACT

Elevator installations With electric drive systems are

equipped With devices (10) to reduce the poWer supply
connection rating Which have energy storage units (11)
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pacitors (13). The device (10) according to the invention has
the effect on the one hand that poWer peaks during starting
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energy betWeen the storage unit (11) and motor supply, and
on the other hand that the poWer consumption occurring
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during a trip is also spread over a part of the at-rest time.
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and braking operations are compensated by the exchange of

Supercapacitors (13) as energy stores tolerate by comparison
With electrochemically acting accumulators a much higher
number of charging and discharging cycles at high values of
current.
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DEVICE AND METHOD FOR REDUCING THE
POWER OF THE SUPPLY CONNECTION IN LIFT
SYSTEMS

[0001]

The invention relates to a device for reducing the

power supply connection rating required for elevator instal
lations With electric hoisting drives Which has an energy
storage unit for electrical energy, and to a method serving the
same purpose.

[0002] Passenger and freight elevators are usually driven
by electric motors. Various principles of transmitting the
hoisting force to the elevator car are used. In one embodi
ment, a rotation motor acts directly, or via a gearbox, on a

traction sheave Which drives suspension ropes Which sup
port and move the elevator car at one end and a compen

occurs during the time of travel can also be distributed over

the time during Which the elevator is at rest, in that during
the time of travel the accumulator supplies the difference in
poWer and is charged again during the at-rest time. In this
Way, a value for the poWer supply connection rating can be
achieved Which is beloW the poWer required for travel at

constant speed.
[0007] EP 0 645 338 B1 quotes the state of the art
according to GB 2 139 831 and DE 3 743 660 in Which
energy storage devices based on accumulators are described.

Neither in the description nor in the claims of EP 0 645 338
B1 is a reference to any other storage principle to be found.
The energy storage device, Which is not described in more

detail, is fed by a charging device With a rapid charge mode

sating Weight at the other end. In another embodiment, a

and trickle charge mode as is usual for accumulators. In vieW
of these facts, it is assumed that the energy storage device

rotation motor drives a hydraulic pump Which in essence
actuates via a hydraulic ?uid the piston rod(s) of one or more

referred to in EP 0 645 338 B1 is an electrochemical

hydraulic cylinder(s) Which drive the elevator car directly or
via driving ropes. According to a further drive principle the
elevator car, or its compensating Weight connected to it by
suspension ropes, is moved up and doWn by means of a
linear motor. In modern elevator installations, regulation of
the elevator car speed usually takes place by means of a

accumulator (secondary element).
[0008]

For use as the sole means of energy storage,

electrochemical accumulators have a number of important

regulated change in the frequency of the alternating current

disadvantages. Large peaks in poWer requirement can only
be met by accumulators With extremely large dimensions
Whose service life, Which is short anyWay, is drastically
reduced by frequent WithdraWal of peak energy. The very

of the motor.

limited value of charging current alloWed for an accumulator

[0003]

peak poWer can be met. This limitation on the alloWable
value of charging current is also a serious obstacle to the

also greatly restricts the frequency With Which the need for
Common to all these drives is that during accel

eration and braking phases the electric motors consume 2 to
4 times more electric poWer than When traveling at constant

speed, that the driving poWer required differs greatly
depending on the respective car load, and that the ratio
betWeen the daily running time of these electric motors and
their at-rest time is generally very loW, for eXample less than
10%.

recuperation of braking energy into an accumulator.

[0009] The objective of the present invention is to create
a device for reducing the poWer supply connection rating of
elevator installations of the type described above Which
avoids the disadvantages stated. In particular, the device

affect the dimensions, and therefore the costs, of poWer

shall be capable of compensating high and frequent poWer
peaks, have a long service life, and through its ability to
absorb energy rapidly, be able to store recuperated braking

supply cables, transformers, EMC poWer supply ?lters,

energy temporarily as it occurs.

[0004] The brief poWer peaks When starting and braking
fuses, and sWitchgear. A further disadvantage of the poWer
peaks described is that they can cause voltage ?uctuations in

[0010] This objective is met by the characteristics stated in

the poWer supply, and thereby negatively affect the illumi
nating quality of lamps or the functioning of electronic
devices. Futhermore, in many places the brie?y occurring
poWer peaks described result in higher recurring charges for

poWer supply connection rating of elevator installations With
electric drive systems having an energy storage unit for

connection to the poWer supply.

[0005] HoWever, the dimensions of the components of the
poWer supply connection, and some components of the
poWer supply to the drive, as Well as the siZe of the recurring

consumption-related poWer supply connection charges,
depend mainly on the poWer draWn during the relatively
short running time of the elevator drive motor, even if the
average poWer requirement is only a fraction of this quantity.
[0006] EP 0 645 338 B1 describes a device for elevator
installations With an energy storage device Whose operating
principle is not described in greater detail. This energy

storage device is continuously charged With direct current by
a charging device Which is permanently supplied from the
poWer supply. When peak poWer is required, stored energy
is fed to the drive system in addition to a limited component

of energy Which is taken directly from the poWer supply. By
limiting the poWer draWn directly from the poWer supply to
a value Which lies beloW the poWer required by the drive for
travel at constant speed, the energy consumption Which

claims 1 and 9, claim 1 being for a device to reduce the

electric energy, and characteriZed in that this energy storage

unit contains capacitors in the from of supercapacitors, and
claim 9 being for a method to reduce the poWer supply
connection rating of elevator installations With electric drive
systems, characteriZed in that electric energy is stored in an

energy storage unit (11). Which contains capacitors in the
form of supercapacitors (13) and that before each elevator
trip the energy required for the forthcoming trip is deter
mined from the available information such as the load

situation and trip destination, that a check is made Whether
the momentarily present energy content of the energy stor

age unit (11) together With the continuous supply from the
poWer supply is su?icient for the trip, and that if necessary
the start is delayed until the energy storage unit is suffi

ciently charged.
[0011] The invention is based on the idea of using inno
vative capacitors, so-called supercapacitors, instead of, or in
combination With, accumulators as energy stores, the usual

arrangement employed consisting of several supercapacitors
connected in series, having a total capacitance of several
farads at alloWed voltages from 100 to 300 volts. Superca
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pacitors are double-layer capacitors Whose electrodes con
sist of active carbon and therefore have effective surfaces of

connection at all, or only one With a minimal poWer supply
connection rating, a combination of an energy storage device

several thousand square meters per gram of carbon, the tWo
nanometer range. These characteristics result in the

made from supercapacitors and fuel cells, i.e. With electro
chemically acting primary elements, can be used. In this
case, the electric energy required for driving is Wholly or

extremely high capacitance of these energy stores, Which are

partly generated in the fuel cells, Whereas the supercapaci

electrodes being separated by minimal distances in the

commercially available from specialist suppliers.
[0012] The device according to the invention for reducing
the poWer supply connection rating of elevator installations,
Where a large number of starting and braking. operations
cause high poWer peaks, has many advantages. By compari
son With energy stores based on accumulators, supercapaci

tors have the folloWing very positive characteristics:

[0013] Practically unlimited service life by compari
son With accumulators.

[0014] High alloWable charging and discharging
poWer With a large number of charging and discharg

ing cycles and loW Weight (power density of super
capacitors approx. 10-15 kW/kg; poWer density of
accumulators approx. 300-1000 W/kg).

[0015] Complete charging and discharging is guar

tors serve as energy stores to cover poWer peaks and to

distribute the poWer consumption over part of the elevator
at-rest times.

[0023] Apreferred embodiment of the device to reduce the
poWer supply connection rating of elevator installations
according to the invention acts in conjunction With one or
more frequency converter(s). In each case one of these
serves to regulate the rotational speed of one associated
elevator drive motor. In essence, a frequency converter
consists of a poWer converter, a voltage-controlled DC link

With smoothing capacitor, and an inverter With control
generator. In embodiments in Which the poWer converter is
not intended for recuperation of braking energy, the DC link
is usually equipped With a braking module. The device
according to the invention, Which contains an energy storage
unit of supercapacitors, or of a combination of these With an

anteed even With high charging and discharging

accumulator, takes energy (also braking energy) from the

currents.

aforementioned voltage-controlled DC link and returns the
energy to it during drive situations Which require greater
electric poWer than is supplied by the poWer converter With

[0016] No maintenance is required.
[0017] They contain no toxic or environmentally
harmful substances.

[0018] LoW Weight compared With accumulators
having the same poWer density.

[0019] Advantageous embodiments and further develop

its limited current. In this case, a regulating and controlling
unit knoWn as a poWer-?oW controller ensures adaptation as

necessary of the DC voltage betWeen the energy storage unit
and the DC link, and regulates the exchange of energy
betWeen this energy storage unit and the DC link of the
frequency converter.

ments of the invention are stated in the subclaims.

[0020] For applications in Which the device according to
the invention serves to compensate for poWer peaks and
also, if necessary, to reduce the poWer supply connection

rating by a relatively modest amount, it is expedient to use
an energy storage unit Which uses supercapacitors only as

storage medium.

[0021] For applications in Which the device according to
the invention serves not only to compensate for poWer peaks
but also to reduce the poWer supply connection rating of the
elevator installation far beloW the energy required for travel
at constant speed, it is advantageous to use an energy storage

[0024] An advantageous further development of the
device according to the invention to reduce the poWer supply
connection rating of elevator installations is achieved in that

the poWer generated by the drive motor during braking
phases, including the poWer peaks then generated, is recu
perated into the supercapacitors of the energy storage unit.
When doing so, if their charge capacity is exceeded, the
poWer-?oW controller stops the How of energy into the
energy storage unit, as a result of Which the voltage in the
DC link of the frequency converter increases until the
braking module is activated, Which uses a braking resistor to
convert the excess electric braking energy into heat. By

unit consisting of a combination of supercapacitors With

recuperating the braking energy into the energy storage unit,

electrochemically acting secondary elements (accumula
tors), since the latter, by comparison With supercapacitors,

the costs for energy consumption can be effectively reduced,
in contrast to recuperation into the poWer supply, Which is

have a higher energy density (Wh/kg), i.e. have a higher

usually not considered as a reduction in energy consump

storage capacity for the same Weight. By suitably limiting

tion.

the poWer draWn from the poWer supply, it can be so
distributed over running time and at-rest time that the

required poWer supply connection rating can be reduced to
a fraction of the poWer required for travel at constant speed.
This is made possible in that during phases in Which the
poWer of the motor is higher than the limited poWer draWn
from the poWer supply the difference in poWer is fed from
the energy storage unit, brief current peaks being taken
mainly from the supercapacitors and longer constant poWer

mainly from the accumulator, and that especially during
at-rest times the energy storage unit is recharged.
[0022] According to a further embodiment of the inven
tion, in elevator installations Which have no poWer supply

[0025]

In elevator installations in Which one or more

elevator vehicle(s) With integral drive system travel, it is
advantageous to install the frequency converter, the elevator
control unit, and the device according to the invention to
reduce the poWer supply connection rating, in mobile fash
ion on the elevator vehicle(s). Each energy storage unit of
the vehicles is then charged either via contact elements or by
means of contactless energy transmission systems. As Well

as reducing the poWer supply connection rating required,
this method has the advantage that devices for the supply of
energy are not required along the entire length of travel. This
is of particular interest in elevator installations Where there
are several elevator hoistWays and the elevator vehicles
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change the elevator hoistWays in Which they travel, hori
Zontal travel also taking place.

[0034] FIG. 3b Diagrams With exemplary curves of the
poWer ?oWs modi?ed by this device.

[0026] On elevator installations having several elevators
adjacent to each other Which are equipped With frequency

[0035] FIG. 4a A diagrammatic representation of an
elevator drive With frequency converter equipped With the
device according to the invention, Which contains superca
pacitors in combination With accumulators to reduce the
poWer supply connection rating by a large amount.

converter controlled drives, it is advantageous to connect the
DC links of all the inverters on the motor side in parallel, and

to supply them With poWer through a single poWer supply
module. Connected to this common DC link is a single

device to reduce the poWer supply connection rating of
elevator installations according to the invention having an
energy storage unit of supercapacitors, if necessary in com
bination With accumulators. As a result, energy compensat
ing processes can take place directly betWeen the individual
motors, i.e. braking energy occurring momentarily from one
or more drive motor(s) is used directly by one or more other

[0036] FIG. 4b Diagrams With exemplary curves of the
poWer ?oWs modi?ed by this device.

[0037] FIG. 5 A diagrammatic representation of a parallel
connection of several DC links of frequency converters of a
group of elevators.

[0038]

In FIG. 1a the diagrammatic representation of an

momentarily driving drive motors(s). Further important

elevator drive shoWs 1 a normal frequency converter Without
a device according to the invention to reduce the poWer

advantages of this embodiment are that only one single
energy storage unit With its control electronics, only one

supply connection rating, consisting of poWer supply con
nection 2, poWer converter 3, inverter 4, voltage-controlled

poWer supply module, and only one single braking module

DC link 5, smoothing capacitor 6, braking module 7 (With

are required. In suitable cases, eg on groups With several

braking resistor and brake operating sWitch), and motor
connection 8. 9 indicates the speed-regulated three-phase

elevators, and Where energy recuperated into the poWer
supply also pays for itself, it is expedient to recuperate
excess braking energy into the poWer supply by means of a
recuperation unit, in Which case the braking module can be

dispensed With.
[0027] On installations Where the available poWer supply
connection rating is less than the poWer required for travel
at constant speed, ie where it is essential during such travel
to supply additional energy from an energy storage unit, it is
expedient to check the present energy supply situation
before travel commences. The elevator control operates
according to an energy management process Which deter

mines the energy required for the forthcoming trip based on
available information about the load in the car and the trip
destination, and then checks Whether the energy content

momentarily available in the energy storage unit together
With the limited, continuous supply from the poWer supply,
is sufficient for the trip. If necessary, the start is delayed until
the energy storage unit is suf?ciently charged.
[0028] Three exemplary embodiments of the invention are
described further by reference to the attached draWings. The

alternating current motor of the elevator drive.

[0039] The diagram in FIG. 1b shoWs for elevator drives
typical poWer ?oWs in the components involved during one
trip cycle and their dependence on time t. In each case, the
left-hand side of the diagram relates to a drive situation
Where the torque resulting from the car load on the one hand

and the counterWeight on the other hand acts against the

direction of the drive (positive load), and the right-hand side
of the diagram relates to a drive situation Where the torque
resulting from the car load and counterWeight acts in the

direction of the drive (negative load). POut is the output
poWer draWn by the three-phase motor 9 from the frequency
converter 1, PR is the braking poWer recuperated from the
three-phase motor 9 and converted into heat in the braking
module 7, and Pin is the poWer draWn by the frequency
converter from the poWer supply. It can be seen that the

entire driving poWer, including the starting poWer peaks, is
draWn from the poWer supply (Pin) and the entire braking
poWer recuperated from the three-phase motor 9 is con
verted into unusable heating poWer PR in the resistor of the

draWings shoW:

braking module 7.
[0040] FIG. 2a again shoWs diagrammatically an elevator

[0029] FIG. 1a A diagrammatic representation of an
elevator drive With frequency converter Without the device
to reduce the poWer supply connection rating according to

drive With frequency converter 1, Which consists of the same
components as those described in FIG. 1a, but Which is
equipped With the device 10 according to the invention to

the invention.

reduce the poWer supply connection rating. In the version

[0030]

FIG. 1b Diagrams With poWer ?oW curves typical

for elevator drives.

[0031] FIG. 2a A diagrammatic representation of an
elevator drive With frequency converter, equipped With the
device according to the invention, Which contains superca

pacitors for buffering poWer peaks.
[0032] FIG. 2b Diagrams With exemplary curves of the
poWer ?oWs modi?ed by this device.

[0033] FIG. 3a A diagrammatic representation of an
elevator drive With frequency converter, equipped With the
device according to the invention, Which contains superca
pacitors to reduce the poWer supply connection rating by a
relatively small amount.

shoWn, the device consists of an energy storage unit 11
formed of supercapacitors 13, and a poWer ?oW regulator
12. This poWer ?oW regulator has, on the one hand, the task
of adjusting the energy ?oW betWeen the different voltage
levels of the DC link 5 and the energy storage unit 11, and
charging this energy storage unit When there is excess
energy. On the other hand, When the requirement is greater,
the poWer ?oW controller 12 feeds the stored energy back
into the aforementioned DC link 5. When doing so, it uses
a measurement of the current ?oWing to the inverter 4 from
the DC link 5 to apply to this DC link 5 the current needed

to reduce the poWer supply connection poWer peaks Without
affecting the voltage of the DC link. In the version described
in FIG. 2, the total capacitance of the series-connected

supercapacitors 13 is designed exclusively for buffering
such poWer peaks.
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[0041] FIG. 2b shows the diagrams already explained
under FIG. 1b relating to the time-dependent behavior of the
power ?oWs in the components involved. ShoWn here in
addition as PSCAPS is the poWer ?oW betWeen the DC link 5

and the energy storage unit 11 formed from supercapacitors
13. It can be seen that the poWer Pin draWn from the poWer

supply is reduced to the value required for acceleration-free
travel Without peaks, most of the braking energy recuperated
from the three-phase motor 9 being still converted into
unusable heating poWer PR in the resistor of the braking
module 7.

[0042] FIG. 3a again shoWs an elevator drive With a
frequency converter 1 as described in FIGS. 1a and 2a.
Similar to the drive shoWn in FIG. 2a, the embodiment
described here has the device 10 according to the invention
to reduce the poWer supply connection rating, Which con

tains the energy storage unit 11 formed of supercapacitors 13
and a poWer ?oW controller 12. HoWever, the total capacity
of the energy storage unit described here is not only

designed for buffering poWer peaks, but so large that during
an elevator trip a considerable proportion of the electric
poWer required can be fed from the energy storage unit 11
into the DC link 5 of the frequency converter 1. This feeding
of poWer is regulated as described in FIG. 2a by the poWer
?oW controller 12 and takes place in addition to the supply
of poWer from the poWer supply through the poWer con
verter 3, Which is limited to a certain value. The energy
storage unit 11 is charged on the one hand during the at-rest
times of the elevator from the DC link 5 fed by the poWer
converter 3, and on the other hand by braking energy
recuperated from the three-phase motor 9 via this DC link.

from the poWer supply are so de?ned that Pin remains

approximately constant While the elevator is in operation.
[0044] FIG. 4a shoWs a further embodiment of an elevator
drive With a frequency converter and the device 10 accord

ing to the invention to reduce the poWer supply connection
rating. Similar to that described in FIG. 3a, the version of
the device shoWn here contains an energy storage unit 11 and
a poWer ?oW regulator 12, the energy storage unit 11

consisting of supercapacitors 13 connected in parallel With
an electrochemically acting accumulator 14. Such an
arrangement can ful?l the requirements of an energy storage
unit 11 for an elevator drive in an ideal manner, since the

supercapacitors 13 tolerate the high, pulse-shaped charging
and discharging currents, and the accumulator is especially
suitable for charging and discharging currents Which are

loWer but last longer. ApoWer ?oW regulator developed for
this combination ensures that the poWer peaks occurring

during starting and braking operations are largely compen
sated by the supercapacitors 13, that a substantial proportion
of the braking energy recuperated during trips With negative
load is stored in the accumulator 14, that this is charged
during the entire at-rest time from the DC link 5 of the

frequency converter 1, and that during unaccelerated phases
of trips With positive load this gives up its stored energy to
the DC link in addition to the limited supply of poWer from
the poWer converter 3. With the technique described, it is
possible to draW an even greater proportion of the quantity

of energy consumed by the three-phase motor 9 during the

This recuperation of braking energy into the energy storage
unit 11 takes place until the limit of its charge capacity is

travelling times distributed in time over the entire readiness
time of the elevator, Which reduces the poWer supply con
nection rating of the installation to a fraction of that required
for a trip at constant speed. Because the accumulator 14 is
supplied from the DC link 5, it is not necessary to have a

reached. Electric energy Which can no longer be stored is

separate charging device connected to the poWer supply 2.

then converted into heat in the braking module 7. The
recuperation of braking energy effects a very substantial
reduction of the energy consumption of the installation and

[0045] FIG. 4b shoWs the knoWn diagrams relating to the
time-dependent behavior of the poWer ?oWs in the compo

thereby also the poWer supply connection rating needed.

nents included in FIG. 4a. An additional curve designated

Since the total running time of an elevator is usually only a
fraction of the at-rest time, this method also brings the
advantage that a substantial proportion of the quantity of

PAkku illustrates the poWer ?oW betWeen the accumulator 14
and the DC link 5. 18 indicates the time ranges during Which

energy draWn during the running times from the three-phase
motor 9 is taken from the poWer supply spread in time over
the entire readiness time of the elevator, Which further

reduces the poWer supply connection rating needed for the
installation. The supercapacitors 13 enable adequate storage
capacity for this method to be made available, enabling high
poWer peaks to be compensated and, before the service life
is exhausted, for a number of charging and discharging

a charging current ?oWs into the supercapacitors 13 or the
accumulator 14. It can be seen from these diagrams that With

the device to reduce the poWer supply connection rating
described here, in the normal case no braking poWer PR
recuperated from the three-phase motor 9 is converted into
heat in the resistor of the braking module 7, but is fed to the
combined energy storage unit 11 for temporary storage, and

that the required poWer supply connection rating Pin then
corresponds to only a fraction of the poWer required for a

cycles to take place Which is a factor of ten higher than for
accumulators.

trip at constant speed.

[0043] FIG. 3b again shoWs the diagrams already

frequency converter drives of a group of several elevators.
Assigned to each of the three-phase motors 9 is an inverter
4, and all these inverters are supplied from a common DC
link 16. Connected to this DC link 16 is a device 10

explained relating to the time-dependent behavior of the
poWer ?oWs in the components involved. 18 indicates the
time ranges during Which a charging current ?oWs into the
energy storage unit 10. It can be seen that a signi?cantly

greater poWer ?oW PSCAPS takes place betWeen the DC link
5 and the supercapacitors 13 of the energy storage unit 11
than in the embodiment described in FIG. 2a, that in the
normal case no braking poWer PR ?oWs into the braking
module 7, and that the poWer supply connection rating Pin is
reduced to a value Which lies beloW the poWer required for

a trip at constant speed. Ideally, the total capacity of the
supercapacitors 13 and the limitation on the poWer Pin draWn

[0046] FIG. 5 shoWs diagrammatically the arrangement of

according to the invention to reduce the poWer supply
connection rating, consisting of the energy storage unit 11
and the poWer ?oW regulator 12. Such an arrangement

enables the compensating processes, symboliZed by arroWs
17, betWeen the poWer ?oWs to and from the individual
three-phase motors 9, as a result of Which the capacity of the
energy storage unit 11 required for a desired reduction in the

poWer supply connection rating is substantially reduced.
Normally, the energy storage unit 11 in such an arrangement
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consists entirely of supercapacitors 13. Here, the supply of
energy to this common DC link 16 take place via a single
poWer supply module 15. This acts on the one hand as a
poWer converter and on the other hand as a recuperation

unit. In its function as recuperation unit the poWer supply
module recuperates into the poWer supply that part of the

electric braking energy recuperated from the three-phase
motors 9 Which can neither be used for the aforementioned

compensating processes nor absorbed by the energy storage
unit 11 When it is fully charged. This dispenses With the
braking modules Which are usually integrated into separate
DC links.

1. Device to reduce the poWer supply connection rating of
elevator installations With electric drive systems Which has
an energy storage unit (11) for electric energy characteriZed
in that

the energy storage unit (11) contains capacitors in the

form of supercapacitors (13).
2. Device according to claim 1, characteriZed in that the
energy storage unit (11) contains as storage medium only

supercapacitors (13).
3. Device according to claim 1, characteriZed in that the
energy storage unit (11) contains as storage medium a

combination of supercapacitors (13) With accumulators (14),
i.e. With electrically-acting secondary elements.

6. Device according to one of claims 1 to 5, characteriZed
in that
braking energy Which occurs is fed into the energy storage

unit (11) until its capacity is fully utiliZed and that if the
need arises eXcess braking energy is converted into heat

in the braking module (7) of the frequency converter

(1).
7. Device according to one of claims 1 to 6, characteriZed
in that
it is installed either in stationary fashion in the building or
in mobile fashion on elevator vehicles With integral
drives for travel.
8. Device according to one of claims 1 to 6, characteriZed
in that

in a group of several elevators With frequency-controlled
drives the DC links (5) of several motorside inverters
are connected in parallel to a common DC link (16) and

supplied With poWer from a single poWer supply mod
ule (15), and that a single energy storage unit according
to the invention (11) is connected to the common

voltage-controlled DC link (16).
9. Method to reduce the poWer supply connection rating
of elevator installations With electric drive systems, charac
teriZed in that
electric energy is stored in an energy storage unit (11)

4. Device according to claim 1, characteriZed in that the
energy storage unit (11) consists of a combination of super

Which contains capacitors in the form of supercapaci
tors (13) and that before each elevator trip the energy
required for the forthcoming trip is determined based

capacitors (13) With fuel cells.

on available information such as the load situation and

5. Device according to one of claims 1 to 4, characteriZed
in that

trip destination, that a check is made Whether the
energy content momentarily present in the energy stor

it operates in conjunction With one or more frequency

converters (1) With each of Which the rotational speed
of an associated three-phase elevator motor (9) and

thereby the traveling speed of the corresponding eleva
tor is regulated.

age unit (11) together With the continuous supply from
the poWer supply is suf?cient for the trip, and that if
necessary the start is delayed until the energy storage

unit is suf?ciently charged.
*
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