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DESCRIPTION
FIELD

[0001] The present invention relates to frequency converters used to control frequency of 
electrical power, and particularly to operations and maintenance of such frequency converters.

BACKGROUND

[0002] The following description of background art may include insights, discoveries, 
understandings or disclosures, or associations together with disclosures not known to the 
relevant art prior to the present invention but provided by the invention. Some such 
contributions of the invention may be specifically pointed out below, whereas other such 
contributions of the invention will be apparent from their context.

[0003] US2009/069643 discloses a wireless health monitoring system for interactively 
monitoring a disease or health condition of a patient by connecting an internet-enabled 
wireless web device ("WWD") to a health monitoring device which may be a medical device or 
other health related device such as an exercise machine. The WWD may be connected to the 
health monitoring device directly by a wired connection to a generic input/output port of the 
WWD using an optional adaptor if necessary. Alternatively, the WWD may be wirelessly 
connected to the health monitoring device, such as via an infrared or radio frequency 
connection, including using protocols such as Bluetooth or 802.11.

[0004] Frequency converters are used to change frequency and magnitude of electrical 
supplied to a load. Frequency converters are especially used in Alternating Current AC motor 
drives. In a typically operation, a frequency converter receives AC current from an electrical 
power supply and converts the frequency of the received AC current to another frequency after 
which the AC current is supplied to an AC electric motor. Also further parameters, for example 
a voltage level, of the received AC current may be changed. The AC motors are used in 
various applications including but not limited to fans and pumps. In many applications the use 
of frequency converters provides significant energy savings compared to supplying electrical 
power having a constant frequency.

[0005] Present frequency converters are configured to meet specific needs of their operating
environment. The operating environment may be defined by the properties of electric motors
driven by the frequency converters and application areas of the electric motors. Accordingly,
the frequency converter may be configured by parameters that match a specific operating
environment. These parameters may be defined by properties of the equipment the frequency
converter drives either directly or indirectly, for example properties of the electric motors and
pumps or fans driven by the electric motor.
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[0006] The development of frequency converters and the application areas involve complexity 
that require highly qualified personnel to be properly managed. However, in case of problems 
in operating a frequency converter, for example in case of a fault, arrival of the highly qualified 
personnel may introduce a delay to the operation of the frequency converter. Meanwhile, the 
frequency converter and its associated drive system are out of operation, which reduces 
efficiency of their use. During downtime of the frequency converter productivity is degraded 
also in the application area of the frequency converter. For example, a downtime of the 
frequency converter may cause a pump driven by the frequency converter being stopped in a 
desalination process, whereby supply of desalinated water may be stopped. In another 
example, a downtime of the frequency converter may cause a fan driven by the frequency 
converter being stopped, whereby people residing within the ventilated facilities, structures of 
the ventilated facilities as well as industrial processes depending on the ventilation may be may 
be jeopardized.

[0007] US-publication 2005/0195537 A1 discloses a configuration tool for configuring a 
frequency converter, which configuration tool comprises an interface for connecting the 
configuration tool to the frequency converter, said interface comprising means for feeding 
configuration data from the configuration tool to the frequency converter.

SUMMARY

[0008] The following presents a summary of the invention. This summary is not an extensive 
overview of the invention.

[0009] The invention is characterized by the features of the independent claims. Further 
embodiments of the invention are disclosed in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In the following the invention will be described in greater detail by means of preferred 
embodiments with reference to the attached drawings, in which

Figure 1 illustrates a general architecture of a drive system communicating with a service 
center, according to an embodiment.

Figure 2 illustrates processes and associated communication according to an embodiment;

Figure 3a illustrates a user interface of a frequency converter, according to an embodiment;

Figure 3b illustrates a user interface of a service center, according to an embodiment;

Figure 4 illustrates a process of controlling a frequency converter by a user interface over a 
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short range wireless connection and selections received on a view generated of the user 
interface;

Figure 5a is a general block diagram of an apparatus according to an embodiment;

Figure 5b is a general block diagram of a frequency converter according to an embodiment.

DETAILED DESCRIPTION

[0011] In various embodiments, remote management of a frequency converter is provided 
such that one or more parameters of the frequency converter for example one or more from 
an output voltage, output frequency and application specific information, for example a torque 
and/or rotation speed, may be selected via a user interface of the frequency converter 
displayed on a mobile communications device and/or a service center.

[0012] Figure 1 illustrates a general architecture of a drive system 101 communicating with a 
Service Center SC 110, according to an embodiment. This architecture provides remote 
management of the drive system, for example a Frequency Converter FC 102 of the drive 
system, when a Mobile Communications Device MCD 105 is within a range of short range 
wireless connection 104 from the drive system.

[0013] The drive system may comprise an electric motor 103, for example an AC motor, and a 
frequency converter 102. The frequency converter has an input, where it receives electrical 
power from an electrical power supply. The frequency converter has an output that supplies 
electrical power obtained by converting the frequency and/or further characteristics of the 
electrical power received in its input. Typically, the electrical power supplied by the frequency 
converter has a different frequency than the input electrical power, since the frequency of the 
input electrical power is converted by the frequency converter to match properties of the 
electrical motor and/or properties of a pump or fan driven by the electric motor.

[0014] The frequency converter includes communications means for communicating with the 
mobile communications device 105 over a short range wireless connection 104. The 
communications means may be provided by an adapter and/or an antenna that is connected to 
the frequency converter. The short range wireless connection may comprise a Bluetooth 
connection, a Wireless Local Area Network WLAN connection, an infrared connection or a 
Near Field Communications NFC connection. The WLAN connection typically conforms to the 
IEEE 802.11 family of specifications, however, also other specifications may be used to 
implement the WLAN connection.

[0015] The connections between the drive system and the frequency converter are electrical 
connections that provide transmission of electrical power and/or communications.
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[0016] A short range wireless connection has preferably a range that allows a person holding 
the mobile communications device to visually observe the frequency converter. The above 
explained connection types for the short range wireless connection provide such a range. For 
example, the IEEE 802.11 WLAN typically has a range of 35 m indoors. The ranges of 
Bluetooth and NFC are typically even shorter than the range provided by IEEE 802.11 WLAN. 
NFC connections have even shorter ranges that may even require a touch between the 
communicating devices. Infrared connection typically requires a direct connection without 
obstacles, whereby the distance between the mobile communications device and the 
frequency converter that are connected by an infrared connection, is typically limited to 10 m, 
especially when frequency converters deployed indoors are considered.

[0017] The MCD may comprise a user interface for displaying information to a user carrying 
the MCD and communications means for establishing connections over the short range 
wireless connection and over a wide area network. The user interface may be provided as a 
graphical user interface on a display of the MCD for representing information visually to the 
user. The user interface may include input means, for example one or more buttons, for 
receiving input from the user of the mobile communications device. Alternatively or additionally, 
a touchscreen may be used to implement the functionalities, e.g. input and output means, of 
the user interface.

[0018] The service center may comprise a user interface for displaying data and for receiving 
user input. The service center may be a computer equipped with a display and conventional 
computer accessories for operating the computer, e.g. a keyboard and a mouse. A touch 
screen may be used in the service center similar to the MCD, to provide the user interface.

[0019] Accordingly, the MCD may comprise a portable terminal device that establishes and 
maintains connections in a communications network and/or directly to one or more other 
terminals or computers. The communications network may comprise a wired or wireless 
access network, for example Ethernet based Local Area Network or a mobile communications 
network.

[0020] Following the illustration of Figure 1, the MCD is connected directly to the frequency 
converter by the short range wireless connection and over a wide area network 107 to a 
service center 110 that maintains information associated with frequency converters. 
Accordingly, for the MCD, the service center is an end point of the wide area network 
connection and the frequency converter is an end point of the short range wireless connection. 
The MCD connects to a wide area network WAN 107 on a wired or wireless connection 106 
and the service center connects to the WAN over a wired or wireless connection 108. The 
connections 106, 108 to the WAN may conform to a standard used to implement the WAN or a 
part of the WAN. The WAN or a part of the WAN may be implemented as a communications 
network conforming to a communications standard for example: Ethernet, Internet Protocol 
version 4, Internet Protocol version 6, Global System for Mobile Communications (GSM), 
Universal Mobile Telecommunications System UMTS, Long Term Evolution LTE and LTE 
Advanced. Accordingly, the MCD and the service center may be terminals operating according
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to one or more of the above defined communications networks.

[0021] The WAN typically covers broad areas, for example regions or countries, thereby 
providing connections between different geographical locations. The WAN may include sub
networks connected together by routers that route traffic between the sub-networks. The sub
networks may comprise access networks providing wired or wireless connectivity. The access 
networks may connect the MCD and the service center to the WAN. Examples of the access 
networks comprise wireless communications networks conforming to the above-mentioned 
standards and wired access networks, such as the Ethernet based Local Area Networks LANs.

[0022] Figure 2 illustrates processes and associated communication according to an 
embodiment. Figure 2 is explained with reference to entities described above with Figure 1. 
The entities 101, 105, 110 involved in the processes are switched on and operational. A 
process performed by each entity may be read by following the vertical line extending 
downwards from the respective entity.

[0023] In 202 a short range wireless connection is established between the frequency 
converter 101 and the MCD 105. The connection is established, when the frequency converter 
and the MCD are close enough to allow reception of data over the short range wireless 
connection, i.e. within the range of the short range communications.

[0024] In 204 a connection over the WAN to the service center 110 is established.

[0025] The connections may be established and communications on the connections may be 
performed by using protocols and operational procedures that are inherent, at least by the 
communications standards and/or specifications, to the type of the WAN and the short range 
wireless connection.

[0026] In 206 operational information of the frequency converter is maintained at the 
frequency converter. The operational information may comprise configuration information, for 
example parameters, fault information, a rotation speed of the electric motor and/or a 
reference rotation speed of the electric motor. The operational information may be maintained 
constantly by the frequency converter, when it is operational, and even before connecting to 
the MCD.

[0027] In 208, the operational information of the frequency converter is transmitted to the MCD 
on the short range wireless connection.

[0028] In 210, 212 the operational information received from the frequency converter is
relayed to the service center over a wide area network. The operational information may be
processed 210 by the MCD to provide a visual representation of the operational information
both at the MCD and the service center. The visual representation may be a user interface
displayed on the mobile device or a view of the user interface of the frequency converter. The
view and the user interface may be generated by the MCD on the basis of the operational
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information.

[0029] Preferably, the view of the user interface is relayed to the service center for displaying 
214. At the service center, the displayed view may be used by maintenance personnel to 
obtain operational information of the frequency converter. The service center maintains 
information on frequency converters, which may comprise configuration information of 
frequency converters. The configuration information may include type and application specific 
configurations for the frequency converters. Also fault information and fault handling 
information may be maintained for solving and analyzing faults that occur in the frequency 
converters.

[0030] It should be appreciated that in various embodiments, where the user interface of the 
frequency converter is provided on the MCD or a view of the frequency converter user 
interface is relayed by the MCD to allow remote operations to the service center, the MCD may 
be considered as a part of the frequency converter or the drive system that includes the 
frequency converter.

[0031] The user interface may comprise one or more visual elements. The visual elements 
may be used to display some of the operational information of the frequency converter and/or 
to receive input associated with the elements from the user. The user interface may be 
displayed on the MCD. However, it should be appreciated that the displaying may not be 
necessary, for example, when the user interface is provided by a software application that is 
executed at the background of the operating system running on the MCD. Moreover, the 
display of the MCD may be switched off by the user or to save battery power, that is typically 
very limited in mobile devices. On the other hand, some other application, for example a phone 
application, may be displayed on the MCD, while the frequency converter user interface may 
be in the background.

[0032] A view of the frequency converter user interface may include only a portion of the 
elements and/or only a portion of the functionalities of the frequency converter user interface. It 
should be appreciated that it is also possible that the view may provide the same control over 
the frequency converter as the MCD. However, since the user interface is hosted by the MCD, 
the user of the MCD may make selections at the MCD which prevail over the selections made 
via the view.

[0033] Accordingly, while the actual user interface is hosted at the MCD, a view, i.e. a 
representation of the user interface, is generated to allow remote persons, under the discretion 
of the user of the MCD, to control the frequency converter. The discretion of the user of the 
MCD may be applied by the user positioning the MCD within the range of the short range 
wireless connection of the frequency converter. When the user positions the MCD outside the 
range of the short range wireless connection, communications between the frequency 
converter and the MCD is interrupted and the frequency converter cannot be controlled by the 
service center or the MCD. In this way security to the control of the frequency converter may 
be provided, since possible operations on the frequency converter can only be effected via the



DK/EP 2824890 T3

user interface at the MCD and via the view at the service center, when the MCD and the 
person carrying it, are located sufficiently close to the frequency converter for the short range 
wireless communications. Consequently, the range of the short range wireless connection 
ensures that the person carrying the MCD is able to visually monitor the frequency converter, 
while the control of the frequency converter is enabled to the service center.

[0034] In 216, the user input is received to the displayed view. The user input may be entered 
by the maintenance personnel at the service center via the service center user interface.

[0035] Accordingly, the user input of the maintenance personnel may be received to the user 
interface displayed of the service center. The user input may be associated to a location on the 
service center user interface. The location may include a visual element of the service center 
user interface, for example a selection element or a button. The user interface of the service 
center may include the view received from the MCD. However, it should be appreciated that 
the user interface may comprise also other information that is specific to the service center, 
such as information related to applications being executed at the service center or further 
views of other frequency converter user interfaces.

[0036] In an embodiment, it is determined at least one part of the frequency converter user 
interface view that corresponds to the received user input on the service center user interface. 
The determined part of the view may be expressed as an x-y -location defining for example 
pixels of the view.

[0037] The user input received at a location on the service center user interface may be 
mapped to a location of the frequency converter user interface view. In the mapping coordinate 
system transformation may be applied, where a relationship is defined between locations of the 
service center user interface and locations of the view.

[0038] In 218, the received input at the service center and the determined part of the view are 
transmitted to the MCD for controlling the frequency converter.

[0039] In 220 the user input and information identifying an associated part of the frequency 
converter user interface view is received at the MCD. The received information from the 
service center may define one or more selections on the view entered by the service center 
maintenance personnel.

[0040] The received one or more selections are used to determine one or more selections of
the frequency converter user interface. The determining may comprise mapping the received
information identifying a part of the view to a location on the frequency converter user interface
hosted by the MCD. The information identifying the part of the view may comprise a location
expressed as an x-y -location, as above. Accordingly, a coordinate system transformation may
be used to map locations of the view to locations on the user interface.

[0041] Aselection may comprise a mouse click on a defined location, text entered in a text box
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in a defined location, or a gesture of the user in a defined location or a combination of the 
previous. The gestures of the user may comprise a touch detected on a touch screen and/or a 
movement of a user's touch.

[0042] Once the location on the frequency converter user interface associated with the 
received selection information has been determined, a control command of the frequency 
converter may be determined. The determining may be performed by applying the selections 
associated with the view received from the service center to the frequency converter user 
interface at the MOD.

[0043] One or more control commands may be generated on the basis of the selections on the 
frequency converter user interface. The frequency converter is controlled by the generated 
control commands which are communicated 222 over the short range wireless connection to 
the frequency converter. The control commands may include instructions, for example an 
instruction to set one or more parameters of the frequency converter. Accordingly, the 
configuration of the frequency converter may be set on the basis of the selections on the user 
interface at the MOD or selections on the user interface view at the service center.

[0044] In an embodiment, in 220 it may be determined that the selection information received 
from the service center does not correspond to a control command of the frequency converter. 
The received selection information may relate only to the user interface hosted by the MOD, 
whereby in response to the selection information, only a new or updated view of the frequency 
converter user interface may be transmitted to the service center as described by steps 210 to 
212 for displaying 214.

[0045] In 224, the frequency converter operates according to the control command received in 
222. The operation may include operating according to the new parameters received, for 
example.

[0046] It should be appreciated that processes illustrated in Figure 2 or one or more parts of 
the processes may be repeated without executing further steps of the processes. For example, 
when the user interface of the frequency converter is changed, the changes are propagated to 
the view of the frequency converter user interface. The new view may be communicated 212 to 
the service center, whereby the maintenance personnel at the service center may make 
selections on the new view.

[0047] Accordingly, although the Figure 2 illustrates issuing a single control command 222 to 
the frequency converter, it should be appreciated that also one or more further control 
commands may be issued by the input from maintenance personnel and steps 216 to 222.

[0048] Figure 3a illustrates a user interface 320 of a frequency converter, according to an 
embodiment. The user interface may comprise a display of the MOD. The user interface may 
comprise visual elements, for example selection elements 306, 308, text input and output fields 
302, 304, fault information 310, buttons 312, and views 314, 316, 318 for different functions 
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and/or display of different information. Configuration information, for example parameters, fault 
information, a rotation speed of the electric motor and/or a reference rotation speed of the 
electric motor may be displayed by the visual elements that may be arranged into a single view 
of distributed into different views 314, 316, 318.

[0049] In one example, the user interface comprises a selection element 306 having a 
'Remote' position, where a view of the user interface is relayed to the service center and a 
'Local' position, where the user interface is local to the MCD. The view may be relayed 
depending on the position of the selection element as described in the processes of Figure 2. 
In Figure 3a, the selection element has a shaded area on the left, whereby the user interface is 
local. When the shaded element is moved by the user input to the right, the view of the user 
interface is relayed to the service center, for example as described in 210 and 212 in Figure 2. 
When the user interface is implemented by a touch screen the movement of the shaded 
element may be provided by a gesture of the user known as "sliding", where the shaded 
element is touched and the touch is maintained while moving the touching finger towards a 
desired destination on the selection element.

[0050] In another example, the user interface comprises a selection element 308 having a 
'Stop' position, where the frequency converter is switched off and a 'Start' position, where the 
frequency converter is switched on. The frequency converter is on, when the shaded area of 
the selection element is on the left and the frequency converter may be switched off by moving 
the shaded area from left to right, similar as explained with item 306 above. Accordingly, the 
selection element 308 operates as an on/off switch. It should be appreciated that the switching 
the frequency converter off may not entirely stop operation of the frequency converter, but user 
interface functionality may remain active, allowing the frequency converter to be switched back 
on by the user interface on the MCD.

[0051] Preferably the text output field 304 shows current speed of electric motor driven by the 
frequency converter and the text output field shows a reference speed of the electric motor.

[0052] Further information may be displayed by selecting different views by the user selecting 
the view elements 314 to 318.

[0053] Figure 3b illustrates a user interface 340 of a service center, according to an 
embodiment. The user interface of the service center may comprise a display of a data 
processing device, for example a computer. The computer may be executing several 
applications each of which may have its own view 342, 344, 346 on the service center user 
interface. A view 342 of the frequency converter user interface may be received from the MCD 
as described by the processes in Figure 2. In one example, the different views are views of 
frequency converter user interfaces to different frequency converters. All the views may be 
obtained to the service center according to the processes of Figure 2. In addition to the view of 
the user interface of the frequency converter, also other information may be displayed, such as 
technical data, fault management processes and as well as views of other frequency converter 
user interfaces. Thereby, the maintenance personnel may observe a plurality of frequency



DK/EP 2824890 T3

converters at a time.

[0054] Figure 4 illustrates a process of controlling a frequency converter by a user interface 
over a short range wireless connection and selections received on a view generated of the 
user interface. The process may be performed by a MCD, when it is connected over short 
range wireless connection to the frequency converter and to a service center over a wide area 
network, for example according to the architecture of Figure 1. The process illustrated in 
Figure 4 may be performed in the process of Figure 2, after receiving 218 selection information 
from the service center.

[0055] The process of Figure 4 may start 402, when the MCD has established connections to 
the frequency converter and the service center, and a view of the frequency converter user 
interface is being relayed to the service center, as described in steps 202 to 214 in Figure 2.

[0056] In 404 selection information is received from the service center similar to step 218 in 
Figure 2.

[0057] In 406 it is determined, whether the received selection information requires input from 
the user of the MCD. The received selection information may be processed as described in 
220 in Figure 2 to determine selections of the frequency converter user interface. The user 
input may provide authorization of the remote selections made by the service center.

[0058] In one example, the type of the received selection information may be used to 
determine whether input from the user of the MCD is needed. The received selection 
information may define a selection on the frequency converter user interface which sets new 
operational parameters to the frequency converter. The new operational parameters may be 
defined on the basis of a particular type of frequency converter and/ or specific to an 
application of the frequency converter, for example the parameters may be at least partly 
specific to a particular pump or a fan. Accordingly, before new parameters are set to the 
frequency converter, the input to the user may be needed to confirm that the type of the 
frequency converter and/or the requirements of the application, e.g. the pump or the fan, are 
met.

[0059] If no input is needed 408 from the user of the MCD, the process proceeds to 414, 
where the selection is executed. The execution may comprise determining a control command 
that is transmitted to the frequency converter as described in steps 222 and 224 in Figure 2.

[0060] If user input is needed 408, this may be obtained via the user interface of the MCD.
Since the person using the MCD is located on-site the frequency converter, the person may
verify the particularities concerning the frequency converter and its application, for example a
pump. The user input may be requested from the user by a visual element on the MCD display
that prompts the user to answer 'Yes' or 'No' to the determined 406 frequency converter user
interface selection. It is conceivable that the prompting the verification request can be effected
also by using other user interface means, for example synthesized voice. Also, the verification
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of the user may be input using input means for example, voice, touch, key press and mouse 
click.

[0061] When the input is received 412 from the user, the process may proceed to 414, where 
the user interface selection is executed according to the authorization received from the user. 
Accordingly, if the user interface selection was authorized, it may be performed as described in 
steps 222 and 224 in Figure 2. However, if the user interface selection was not authorized, not 
control commands are necessary to the frequency converter and a new or updated view of the 
frequency converter user interface may be transmitted to the service center as described by 
steps 210 to 212 for displaying 214. If no input is received from the user, input of the user may 
be waited in 410.

[0062] It should be appreciated that the user input may be received also without a direct input 
from the user to the user interface of the MCD. In an embodiment, the verification may 
comprise the MCD user reading an NFC tag by the MCD. If the NFC tag matches with the user 
interface selection, the user interface selection may be executed 414. Accordingly the user 
interface selection may comprise information identifying a type of frequency converter, a 
specific pump and/or their parameters. When 412 the information read from the NFC tag 
matches with the information included in the user interface selection, the user interface 
selection may be executed 414.

[0063] In 416, the required user input is received from an on-site person to the user interface 
selection and the process ends.

[0064] Figure 5a is a general block diagram of an apparatus according to an embodiment. The 
apparatus may comprise a service center or a MCD, or a controller unit described in the 
embodiments. Although the apparatus has been depicted as one entity, different modules and 
memory may be implemented in one or more physical or logical entities.

[0065] The apparatus may operate as a terminal suitable for operating as a termination point 
for telecommunication sessions. Examples of the terminal include but are not limited to user 
equipment (UE), a mobile phone, communicator, PDA, application server or a computer.

[0066] The apparatus 500 comprises an interfacing unit 502, a central processing unit (CPU) 
508, and a memory 510, that are all being electrically interconnected. The interfacing unit 
comprises an input 506 and an output unit 504 that provide, respectively, the input and output 
interfaces to the apparatus. The memory may comprise one or more applications that are 
executable by the CPU. The input and output units may be configured or arranged to send and 
receive data, and/or messages according to one or more protocols used in the above- 
mentioned communication standards.

[0067] In an embodiment the input unit may provide circuitry for obtaining data, commands, 
user input, control commands, selection information and/or messages to the apparatus. The 
obtaining may comprise receiving radio frequency signals by an antenna, for example. In 
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another example, the obtaining may comprise receiving wired transmissions via an Ethernet 
adapter. In yet another example, the obtaining may comprise receiving input from a user via a 
user input device including one or more of a keyboard, computer mouse and/or a touch 
screen.

[0068] In an embodiment the output unit may provide circuitry for transmitting data, 
commands, visual signals, control commands, selection information and/or messages from the 
apparatus. The transmitting may comprise transmitting radio frequency signals by an antenna, 
for example. In another example, the transmitting may comprise transmitting wired 
transmissions via an Ethernet adapter. In yet another example, the transmitting may comprise 
displaying a user interface or a view by visual signals.

[0069] In an embodiment the interfacing unit may comprise a display for displaying 
information, e.g. a user interface or a view. The display may be a touchscreen that can detect 
the presence and location of a touch within the display area. The touching may be provided by 
human touch or by a device mediating the human touch, e.g. a stylus. Accordingly, a 
touchscreen may provide receiving the commands from a user and displaying configuration 
information in response to the command from the user.

[0070] The CPU may comprise a set of registers, an arithmetic logic unit, and a control unit. 
The control unit is controlled by a sequence of program instructions transferred to the CPU 
from the memory. The control unit may contain a number of microinstructions for basic 
operations. The implementation of microinstructions may vary, depending on the CPU design. 
The program instructions may be coded by a programming language, which may be a high- 
level programming language, such as C, Java, etc., or a low-level programming language, 
such as a machine language, or an assembler. The electronic digital computer may also have 
an operating system, which may provide system services to a computer program written with 
the program instructions. The memory may be a volatile or a non-volatile memory, for example 
EEPROM, ROM, PROM, RAM, DRAM, SRAM, firmware, programmable logic, etc.

[0071] The apparatus 500 may be implemented as an electronic digital computer, which may 
comprise a working memory (RAM), a central processing unit (CPU), and a system clock. The 
CPU may comprise a set of registers, an arithmetic logic unit, and a control unit. The control 
unit is controlled by a sequence of program instructions transferred to the CPU from the RAM. 
The control unit may contain a number of microinstructions for basic operations. The 
implementation of microinstructions may vary, depending on the CPU design. The program 
instructions may be coded by a programming language, which may be a high-level 
programming language, such as C, Java, etc., or a low-level programming language, such as a 
machine language, or an assembler. The electronic digital computer may also have an 
operating system, which may provide system services to a computer program written with the 
program instructions.

[0072] Figure 5b is a general block diagram of a frequency converter according to an 
embodiment. The frequency converter comprises a controller 528, a converter unit 530 and a



DK/EP 2824890 T3

power supply unit or power supply connector 532. Electrical power is received to the frequency 
converter via the power supply connector. The received electrical power is fed to the converter 
unit, where the input power is converted to an output frequency under the control of the 
controller unit. Figure 5a represents a general block diagram of an apparatus capable of 
operating as the control unit. When the frequency converter is operational, the control unit of 
the frequency converter may communicate with the MCD that displays the user interface of the 
frequency converter and provides remote control of the frequency converter for a service 
center, as described in the above embodiments. The control unit of the frequency converter 
and the mobile communications unit may execute software that provides their communication 
and control of the frequency converter by control commands from the MCD. The software may 
be executed on an operating system ran on the mobile communications system and the control 
unit.

[0073] An embodiment provides a computer program embodied on a distribution medium, 
comprising program instructions which, when loaded into an electronic apparatus, cause the 
execution of a method according to an embodiment.

[0074] The computer program may be in source code form, object code form, or in some 
intermediate form, and it may be stored in some sort of carrier, which may be any entity or 
device capable of carrying the program. Such carriers include a record medium, computer 
memory, read-only memory, electrical carrier signal, telecommunications signal, and software 
distribution package, for example. Depending on the processing power needed, the computer 
program may be executed in a single electronic digital computer or it may be distributed 
amongst a number of computers.

[0075] The apparatus according to an embodiment may be implemented as comprising one or 
more integrated circuits, such as application-specific integrated circuits ASIC. Other hardware 
embodiments are also feasible, such as a circuit built of separate logic components. A hybrid of 
these different implementations is also feasible. When selecting the method of implementation, 
a person skilled in the art will consider the requirements set for the size and power 
consumption of the apparatus 500, 520, necessary processing capacity, production costs, and 
production volumes, for example.

[0076] The apparatus according to an embodiment may also be a user terminal which is a 
piece of equipment or a device that associates, or is arranged to associate, the user terminal 
and its user with a subscription and allows a user to interact with a communications system. 
The user terminal presents information to the user and allows the user to input information. In 
other words, the user terminal may be any terminal capable of receiving information from 
and/or transmitting information to the network, connectable to the network wirelessly or via a 
fixed connection. Examples of the user terminal include a personal computer, a game console, 
a laptop (a notebook), a personal digital assistant, a tablet computer, a mobile station (mobile 
phone), and a line telephone.

[0077] Apparatuses, such as MCDs and/or other corresponding devices or apparatuses 
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implementing the functionality of a corresponding apparatus described with an embodiment 
comprise not only prior art means, but also means for establishing a short range wireless 
connection to a frequency converter that is adapted to receive electrical power having a first 
frequency and output electrical power having a second frequency, establishing a connection 
over a wide area network to a service center maintaining information associated with frequency 
converters, receiving operational information from the frequency converter, and relaying the 
received operational information to the service center.

[0078] Apparatuses, such as a drive system or a frequency converter and/or other 
corresponding devices or apparatuses implementing the functionality of a corresponding 
apparatus described with an embodiment comprise not only prior art means, but also means 
for establishing a short range wireless connection to a MCD, transmitting operational 
information of the frequency converter to the MCD, receiving control commands for the 
frequency converter from the MCD, said control commands being determined on the basis of 
selections received from a service center maintaining information associated with frequency 
converters, in response to a view of the user interface of the frequency converter conveyed to 
the service center.

[0079] Apparatuses, such as a service center, server, a data processing device and/or other 
corresponding devices or apparatuses implementing the functionality of a corresponding 
apparatus described with an embodiment comprise not only prior art means, but also means 
for receiving from the MCD a view of the frequency converter user interface, said MCD being 
connected to the frequency converter over a short range wireless connection, displaying the 
view, receiving input to the displayed view, determining at least one part of view corresponding 
to the received input, and transmitting the received input and information identifying the 
determined part of the view corresponding to the received input for controlling the frequency 
converter.

[0080] More precisely, the apparatuses described with an embodiment may comprise means 
for implementing functionality of a corresponding apparatus described with an embodiment 
and they may comprise separate means or units for each separate function, or means may be 
configured to perform two or more functions. Present apparatuses comprise processors and 
memory that can be utilized in an embodiment. Programs, also called program products, 
including software routines, applets and macros, can be stored in any apparatus-readable data 
storage medium and they include program instructions to perform particular tasks. All 
modifications and configurations required for implementing functionality of an embodiment may 
be performed as routines, which may be implemented as added or updated software routines, 
application circuits (ASIC) and/or programmable circuits. Further, software routines may be 
downloaded into an apparatus. The apparatus, such as a a drive system or a frequency 
converter or a MCD or a service center, or a corresponding component, may be configured as 
a computer or a microprocessor, such as single-chip computer element, including at least a 
memory for providing storage area used for arithmetic operation and an operation processor 
for executing the arithmetic operation. An example of the operation processor includes a 
central processing unit. The memory may be removable memory detachably connected to the
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apparatus.

[0081] The present invention is applicable to any a drive system or a frequency converter or a 
MCD or a service center that are involved remote management of frequency converters. The 
steps/points, signaling messages and related functions described above in Figures 2 and 4 are 
in no absolute chronological order, and some of the steps/points may be performed 
simultaneously or in an order differing from the given one. Other functions can also be 
executed between the steps/points or within the steps/points and other signaling messages 
sent between the illustrated messages. Some of the steps/points or part of the steps/points can 
also be left out or replaced by a corresponding step/point or part of the step/point. The 
operations of a drive system or a frequency converter or a MCD or a service center illustrate a 
procedure that may be implemented in one or more physical or logical entities. The signaling 
messages are only exemplary and may even comprise several separate messages for 
transmitting the same information. In addition, the messages may also contain other 
information.

[0082] The invention and its embodiments are not limited to the examples described above but 
may vary within the scope of the claims.
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Patentkrav

1. Fremgangsmåde, som udføres af en mobil kommunikationsindretning til 

fjernbetjening af en frekvensomformer (102) af den mobile kommunikations

indretning (105), som omfatter en brugergrænseflade til visning af oplysninger 

til en bruger og kommunikationsmidler til at forbinde to endepunkter på en tråd

løs forbindelse med kort rækkevidde (104) og over et fjernnetværk (107), hvor 

fremgangsmåden omfatter:

etablering af en trådløs forbindelse med kort rækkevidde (104) til en frekvens

omformer (102), der er indrettet til at modtage elektrisk effekt, som har en før

ste frekvens, og udsende elektrisk effekt, som har en anden frekvens;

etablering afen forbindelse (106, 108) over et fjernnetværk (107) til et service

center (110), som bevarer oplysninger, der er associeret med frekvensomfor

mere (102);

modtagelse af driftsoplysninger fra frekvensomformeren (102);

kendetegnet ved

generering affrekvensomformer-(102)-brugergrænseflade  på basis af de mod

tagne driftsoplysninger;

generering af et billede af frekvensomformerbrugergrænsefladen, 

videregivelse af billedet af frekvensomformer-brugergrænsefladen over et 

fjernnetværk til servicecenteret (110);

modtagelse (220) fra servicecenteret af brugerinput til styring af frekvensom

formeren, som modtages ved en lokation på servicecenter-brugergrænsefla

den, og af oplysninger, der identificerer mindst én bestemt del af billedet af 

frekvensomformer-brugergrænsefladen, som er associeret med lokationen på 

servicecenter-brugergrænsefladen;

bestemmelse af en styrekommando af frekvensomformeren på basis af det 

modtagne brugerinput og de modtagne oplysninger; og

kommunikation (222) af styrekommandoen til frekvensomformeren.

2. Fremgangsmåde, der udføres af et servicecenter til fjernbetjening af en fre

kvensomformer (102) med servicecenteret (110), som bevarer oplysninger, 
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der er associeret med frekvensomformere (102), og omfatter en brugergræn

seflade til visning af data og til modtagelse af brugerinput og kommunikations

midler til etablering af en forbindelse til en mobil kommunikationsindretning 

(105) over et fjernnetværk (107), hvor frekvensomformeren (102) er indrettet 

til at modtage elektrisk effekt, som har en første frekvens, og udsende elektrisk 

effekt, som har en anden frekvens,

kendetegnet ved

modtagelse fra den mobile kommunikationsindretning (105) af et billede affre- 

kvensomformer-brugergrænsefladen, hvor den mobile kommunikationsindret

ning (105) er forbundet frekvensomformeren (102) overen trådløs forbindelse 

med kort rækkevidde;

visning af billedet;

modtagelse af input til det viste billede;

associering af det modtagne input med en lokation på servicecenter-bruger

grænsefladen;

bestemmelse af mindst én del af billedet af frekvensomformer-brugergrænse- 

fladen, som svarer til det modtagne input på servicecenter-brugergrænsefla

den, hvor det input, der modtages ved en lokation på servicecenter-bruger

grænsefladen, bliver mappet til en lokation af billedet af frekvensomformer- 

brugergrænsefladen;

afsendelse til den mobile kommunikationsindretning (105) af det modtagne in

put og oplysninger, som identificerer den bestemte del af billedet af frekvens- 

omformer-brugergrænsefladen, som svarer til det modtagne input til styring af 

frekvensomformeren (102).

3. Fremgangsmåde ifølge krav 1, omfattende:

modtagelse fra servicecenteret (110) af oplysninger om udvælgelser, som er 

associeret med et billede af frekvensomformer-brugergrænsefladen og sendt 

til servicecenteret (110);

bestemmelse af en udvælgelse af frekvensomformerbrugergrænsefladen, 

som svarer til de modtagne udvælgelsesoplysninger, der er associeret med 

billedet; og
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bestemmelse afen styrekommando af frekvensomformeren (102) på basis af 

den bestemte udvælgelse til styring af frekvensomformeren (102) på basis af 

de udvælgelser, der er associeret med det billede, der er modtaget fra service

centeret (110).

4. Fremgangsmåde ifølge et hvilket som helst af kravene 1 og 3, hvor en sty

rekommando, der svarer til en udvælgelse på frekvensomformer-brugergræn- 

sefladen, sendes til frekvensomformeren (102) som reaktion på en tilladelse, 

der er opnået af den mobile kommunikationsindretning (105), hvor tilladelsen 

for eksempel opnås gennem en påmindelse til brugeren af den mobile kom

munikationsindretning (105) eller gennem læsning af nærfeltskommunikati- 

ons-NFC-mærke.

5. Fremgangsmåde ifølge et hvilket som helst af kravene 1, 3 og 4, hvor bru

gergrænsefladen omfatter et udvælgelseselement med en første position, hvor 

billedet af brugergrænsefladen videresendes til servicecenteret (110), og en 

anden position, hvor brugergrænsefladen er lokal for den mobile kommunika

tionsindretning (105).

6. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, hvor bru

gergrænsefladen omfatter et eller flere af de følgende elementer: en tænd- 

/sluk-kontakt, fejloplysninger, parameterbillede, rotationshastighedsreference 

og rotationshastighed.

7. Fremgangsmåde ifølge et hvilket som helst af kravene 1, 3-6, hvor udvæl

gelsesoplysninger modtages fra servicecenteret (110), hvor udvælgelsesop

lysningerne omfatter oplysninger om brugerinput og mindst en del af bruger

grænsefladebilledet, svarende til brugerinputtet.

8. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, hvor bil

ledet omfatter en grafisk repræsentation af brugergrænsefladen.
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9. Fremgangsmåde ifølge et hvilket som helst af kravene 1, 3-8, hvor frekvens

omformeren (102) styres af styrekommandoer, der bestemmes af udvælgelser 

på brugergrænsefladen, hvor styrekommandoerne kommunikeres til frekvens

omformeren (102) over den trådløse forbindelse med kort rækkevidde (104), 

og styringen omfatter konfiguration, foreksempel ved indstilling afen eller flere 

parametre, frekvensomformeren (102) på basis af udvælgelse, der foretages 

på brugergrænsefladen, eller billedet af brugergrænsefladen.

10. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, hvor 

udvælgelser på brugergrænsefladen eller billedet af brugergrænsefladen om

fatter en eller flere parametre af frekvensomformeren (102), hvor parametrene 

indeholder mindst én af udgangsspænding, udgangsfrekvens og anvendelses

specifikke oplysninger, f.eks. vridningsmoment og/eller rotationshastighed.

11. Fremgangsmåde ifølge et hvilket som helst af kravene 1, 3-10, hvor fre

kvensomformeren (102) styres på basis af styrekommandoer, der modtages 

fra den mobile kommunikationsindretning (105), hvor styrekommandoerne ge

nereres på basis af brugerudvælgelser på frekvensomformer-brugergrænse- 

fladebilledet.

12. Fremgangsmåde ifølge et af kravene 1,3-11 omfattende:

at bevare driftsoplysninger om frekvensomformeren (102) og bestemme nye 

driftsoplysninger om frekvensomformeren (102) på basis af udvælgelsesop

lysninger på frekvensomformer-brugergrænsefladebilledet, der modtages fra 

servicecenteret (110).

13. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, hvor 

den trådløse forbindelse med kort rækkevide (104) omfatter en Bluetooth-for- 

bindelse, en trådløst lokalt netværk-WLAN-forbindelse, en infrarød forbindelse 

eller en nærfeltskommunikations-NFC-forbindelse.
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14. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, hvor 

fjern netværket (107), f.eks. Internet, omfatter mindst to undernetværker, f.eks. 

et mobilt kommunikationsnetværk og et trådet adgangsnetværk, som er for

bundet med en eller flere routere.

15. Mobil kommunikationsindretning (105) til fjernbetjening af en frekvensom

former (102), hvor den mobile kommunikationsindretning (105) omfatter en 

brugergrænseflade til visning af oplysninger til en bruger og kommunikations

midler til at forbinde to endepunkter på en trådløs forbindelse med kort række

vidde (104) og over et fjernnetværk (107), kendetegnet ved at omfatte midler 

til at udføre trinnene ifølge krav 1.

16. Servicecenter (110) til fjernbetjening af en frekvensomformer (102) og be

varing af oplysninger, der er associeret med frekvensomformere, kendetegnet 

ved at omfatte en brugergrænseflade til visning af data og til modtagelse af 

brugerinput og kommunikationsmidler til at etablere en forbindelse til en mobil 

kommunikationsindretning (105) over et fjernnetværk (107), og midler til at ud

føre trinnene ifølge krav 2.

17. Computerprogramprodukt, kendetegnet ved at omfatte en eksekverbar 

kode, som under udføring forårsager udførelse af trinnene af fremgangsmåden 

ifølge et hvilket som helst af kravene 1 til 14.

18. Drivsystem (101), kendetegnet ved at omfatte en frekvensomformer (102) 

og den mobile kommunikationsindretning ifølge krav 15, der er indrettet til at 

levere elektrisk effekt til en elektrisk motor (103), hvor den mobile kommunika

tionsindretning er forbundet med frekvensomformeren (102) ved hjælp af den 

trådløse forbindelse med kort rækkevidde (104).
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