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(54) Mobile asset auto manager display

(57) A method of monitoring a plurality of assets 10
using a mobile device 44, including determining a posi-
tion of the mobile device 44, identifying one of the plurality
of assets in proximity to the mobile device, and accessing
from the mobile device data relating to the one of the
plurality of assets 10. Also disclosed is a system for mon-
itoring a plurality of assets 10 using a mobile device 44
including a location server 60 in communication with the

mobile device, the location server configured for deter-
mining a location of the mobile device 44, an application
server 48 in communication with the location server, the
plurality of assets 10, and the mobile device 44, the ap-
plication server 48 configured for monitoring the status
of the plurality of assets 10, and sending to the mobile
device 44 a status of one of the plurality of assets 10,
wherein the one of a plurality of assets is closest in prox-
imity to the mobile device 44.



EP 2 657 916 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] Embodiments of the disclosure are directed to
applications involving mobile telecommunications, and
more particularly, to a system and method for automati-
cally displaying data particular to an asset when in the
vicinity of that asset.
[0002] Managing a large number of assets that are
spread over a relatively large geographic area may be
cumbersome. It is especially difficult in the case where
the assets look similar to each other. For example, a wind
farm with multiple wind turbines may span several acres,
with little or no distinction in the visual appearance among
each of the wind turbine generators. Likewise, multiple,
visually indistinct assets such as turbines or boilers may
be located in a sprawling facility. Notwithstanding the
similar appearance of these assets, each of the assets
may have its own unique operation or maintenance char-
acteristics and schedules. For employees responsible for
these assets, identifying each individual asset quickly
and without error is crucial for the efficient operation and
maintenance of the entire wind farm or facility.
[0003] From a control room, it is relatively easy to select
controls that will enable an operator to monitor any par-
ticular asset. However, for maintenance or asset man-
agement functions, the control room may need to com-
municate with personnel in the field or facility. As such,
it may be beneficial to monitor the status of the assets
when out in the field or the facility, rather than from in a
control room isolated from the field. There is no efficient
or accurate method or system for doing so.
[0004] There is a need to be able to provide data that
is generally available in a control room to a field engineer
or technician in a manner that enables the field engineer
or technician to quickly and accurately identify the asset
in order to be able to provide management and mainte-
nance services thereon.
[0005] The following presents a simplified summary
that describes some aspects or embodiments of the sub-
ject disclosure. This summary is not an extensive over-
view of the disclosure. Indeed, additional or alternative
embodiments of the subject disclosure may be available
beyond those described in the summary.
[0006] The disclosure is directed to a method of mon-
itoring a plurality of assets using a mobile device, includ-
ing determining a position of the mobile device, identify-
ing one of the plurality of assets in proximity to the mobile
device, and accessing from the mobile device data relat-
ing to the one of the plurality of assets.
[0007] The disclosure is further directed to a system
for monitoring a plurality of assets using a mobile device,
including a location server in communication with the mo-
bile device, the location server configured for determining
a location of the mobile device and an application server
in communication with the location server, the plurality
of assets, and the mobile device, the application server
configured for monitoring the status of the plurality of as-
sets, and sending to the mobile device a status of one of

the plurality of assets, wherein the one of a plurality of
assets is closest in proximity to the mobile device.
[0008] Accordingly, data normally available in the con-
trol room is able to be quickly and accurately accessed
by a field technician or engineer on a mobile device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The following description is better understood
when read in conjunction with the appended drawings.

Figure 1 is a schematic illustration of a plurality of
assets spread over an area;

Figure 2 is a schematic illustration wind turbine in
accordance with an embodiment;

Figure 3 is a schematic illustration of a side view of
a wind turbine in accordance with an embodiment;

Figure 4 is an example embodiment of a network for
communication with one or more assets;

Figure 5 is an example illustration of a display show-
ing the status of one of a plurality of assets in ac-
cordance with the disclosure; and

Figure 6 is a flow chart showing an embodiment of
a method of the disclosure.

[0010] Reference will now be made in detail to the var-
ious embodiments of the invention, one or more exam-
ples of which are illustrated in the figures. Each example
is provided by way of explanation of the embodiment and
is not meant as a limitation thereof. For example, features
illustrated as part of one embodiment may be incorpo-
rated with respect to other embodiments. It is intended
that any such modifications and variations are included
herewith.
[0011] With reference to Figure 1, there is shown an
embodiment having an area 12 which may include mul-
tiple assets 10 located thereon. The area 12 may be acre-
age of land or an area within a facility. The multiple assets
10 may include multiple turbines, wind turbines, boilers,
or any other assets that may be tracked and monitored.
While the present disclosure may be applied to multiple
environments, including but not limited to a facility having
a turbine or a boiler, by way of example only, the disclo-
sure will first be described with respect to a facility whose
plurality of assets 10 are numerous wind turbines, one
of which is shown in as wind turbine 100 in Figure 2.
[0012] With respect to Figure 2, there is shown a sche-
matic drawing illustrating a wind turbine 100 according
to an embodiment. The wind turbine 100 includes a tower
2 on top of which a nacelle 6 is mounted. A rotor 4 is
equipped with rotor blades 8 in, for example, a three blade
configuration rotatably mounted to the nacelle 6. Kinetic
energy is captured from the wind by the rotor blades 8
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and urges rotor 4 to rotate about its rotation axis. Rotor
4 is coupled to an electric generator (not shown), either
directly or through a gear box. Driven by rotor 4, the elec-
tric generator generates electric power which can then
be fed to a utility grid or the like.
[0013] Figure 3 illustrates a wind turbine 100 according
to an embodiment. A global positioning system ("GPS")
receiver 110 is mounted at wind turbine 100. GPS re-
ceivers (110) are known in the art and communicate with
a series of satellites comprising the global navigation sat-
ellite system through microwave signals illustrated as
GPS signals 50. GPS receiver 110 is capable of deter-
mining the location of the wind turbine 100. It will be un-
derstood that other satellite-based navigation systems
may be used, for example, a European-based satellite
and receiver system  known as GALILEO may be used.
Additionally, other techniques for determining the loca-
tion of the wind turbine may be used, for example, trian-
gulation techniques whereby a receiver on the wind tur-
bine 100 measures signals transmitted from a plurality
of transmitters. Moreover, the location of the wind turbine
100 may be hard-coded in a programmable memory as-
sociated with the wind turbine 100, either at the wind
turbine 100 itself or in an application server 48 as will be
described with reference to Figure 4. Hard coding may
include absolute geographical longitudinal and latitudinal
data, or it may include a relative position within a grid
developed specifically for the location.
[0014] Figure 3 illustrates that the GPS receiver 110
is installed at nacelle 6 of the wind turbine 100. Although
GPS receiver 110 may be installed at any suitable loca-
tion at the wind turbine or close to the wind turbine, po-
sitioning of GPS receiver 110 at the nacelle provides a
good window to the satellites and therefore, good recep-
tion of the GPS signals 50. Nacelle 6 may also include
one or more sensors 112 which monitor various aspects
of the operation of the wind turbine.
[0015] Furthermore, wind turbine 100 may include a
communication device 120 which is adapted to transmit
information to remote recipients or remote computers
across network 42. Information available to the commu-
nications device 120 may be provided from the GPS re-
ceiver 110 or the one or more sensors 112. Communi-
cation device 120 may be wired or wireless. In one ex-
ample, communication device 120 includes an internet
connection. In another embodiment, communication de-
vice includes a local area network connection. In another
embodiment, communications device 120 may be a near
field communication (NFC) transmitter communicating
using Bluetooth or other NFC communications protocol.
Communication device 120 may include a processor to
consolidate data from the one or more sensors 112 prior
to transmission to the network 42.
[0016] The one or more sensors 112 on wind turbine
100 may transmit data through the communication device
120 to network 42. With reference to Figure 4, which in
an illustrative embodiment, network 42 may be the Inter-
net, which may, for example, transmit data using IP pro-

tocols. However, in other example embodiments, the
network 42 may additionally or alternatively include an-
other intranet, extranet, a private network, a public net-
work, a wide area network, a local area network, and the
like, or any other combination thereof. The network may
also be any other type of wired or wireless network. Ex-
amples of a wireless network may be a Long Term Evo-
lution (LTE) network, also known as 4G, or any type of
cellular network, including but not limited to, those based
upon Global System for Mobile Communications (GSM),
Code Division Multiple Access (CDMA), Wideband Code
Division Multiple Access CDMA (WCDMA), 3rd Gener-
ation Partnership Project (3GPP), Enhanced Data Rates
for GSM Evolution (EDGE), or any other type of cellular
network, and may also be any other type of wireless net-
work, including Wi-Fi, Worldwide Interoperability for Mi-
crowave Access (WiMAX), wireless local area network
(WLAN), another IEEE 802.XX network, or any other type
of wireless network capable of transmitting data to and
from communication device 120. Multiple assets 10 may
be connected to network 42.
[0017] Also attached to or in communication with the
network 42 are one or more network devices 43 such as
workstations or other computing devices, it being under-
stood by those skilled in the art that such network devices
may also include netbook computers, laptop computers,
tablet computers, personal digital assistants (PDA’s), in-
ternet-enabled mobile telephones, smart phones, and
any other network device capable or sending or receiving
data to and from the Internet. Network devices 43 may
be located in a control room local or remote to area 12.
[0018] Also attached to or in communication with the
network 42 is a mobile device 44 in communication to
the network 42 through communications tower 46. The
mobile device 44 is representative of any appropriate
type of device that can communicate on a wireless net-
work. Example devices include any type of wireless re-
ceiver or transceiver device (e.g., cell phone, tablet com-
putersmart phone, pager, PDA, PC, specialized broad-
cast receiving device, satellite radio receiver, satellite
phone, and television). Example devices can comprise
any appropriate mobile device, such as, for example, a
portable device, a variety of computing devices including
(a) a portable media player (b) a portable computing de-
vice, such as a laptop, a tablet computer, personal digital
assistant ("PDA"), a portable phone, such as a cell phone
or the like, a  smart phone (e.g., iPhone, Blackberry, An-
droid-based phone, etc.), a Session Initiation Protocol
(SIP) phone, a video phone, a portable email device, a
thin client, a portable gaming device, etc., (c) consumer
electronic devices, such as TVs, DVD players, set top
boxes, monitors, displays, etc., (d) a public computing
device, such as a kiosk, an in-store music sampling de-
vice, an automated teller machine (ATM), a cash register,
etc., (e) a navigation device whether portable or installed
in-vehicle and/or (f) a non-conventional computing de-
vice, such as a kitchen appliance, a motor vehicle control
(e.g., steering wheel), etc., or a combination thereof. For
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example purposes only, the mobile device 44 may also
be referred to as a smartphone, though clearly not limited
to such. The mobile device 44 may have a display 45,
which may be a touch screen or other type of display.
[0019] Also attached to and in communication with the
network 42 may be one or more servers, including but
not limited to application server 48 and a location server
60. The application server 48 may be any type of server
computer capable of running an application program. The
application server 48 may run an application program
which monitors the condition or status of the plurality of
assets 10, including tracking real time status of the var-
ious sensors and systems, maintenance records and
schedules, and operational control programs for the plu-
rality of the assets 10. The assets 10 may be equipment
for capturing wind energy or turbines for generating en-
ergy or any other type of assets 10. The application server
48 may track the above-identified data for any or all of
the individual assets 10 such as wind turbine 100. The
application server 48 may also specifically identify each
of the assets 10 and associate a geographic location with
each of the assets 10.
[0020] The location server 60 tracks the location of mo-
bile device 44 or a plurality of such devices and stores
that location data in location database 62. The location
of the mobile device 44 may be determined by methods
known to those skilled in the art, including but not limited
to, GPS, a GPS, time delay of arrival, triangulation, or
any other type of location determination algorithm or
methodology.
[0021] The mobile device 44 may have an application
client resident thereon for monitoring the condition of as-
sets 10. The application client may be configured to dis-
play on  display 45 the status of any of the assets 10
being monitored by the application server 48. For exam-
ple and with reference to Figure 5, the application client
may include display 45 which displays the data relating
to the nearest asset 10 relative to the mobile device 44
and may include, for example, a menu that provides se-
lections to retrieve one or more of asset identification,
asset location, asset operational status, asset operation-
al schedule, asset maintenance status, asset mainte-
nance schedule, asset fault data and any other asset
data. The data identified in Figure 5 and herein is exem-
plary only and any actual data may or may not include
any or all of the example status categories and may in-
clude any additional categories of data and still fall within
the scope of this disclosure.
[0022] The mobile device 44 may also serve as a port-
able data collector. One or more inputs to the mobile
device 44 may be made from one or more of the assets
10 using known communication techniques, including but
not limited to a USB or other wired connecting, or Wi-Fi,
Bluetooth or other wireless communications connection.
[0023] Facilities can span several kilometers, and wind
farms may span several square miles. The assets 10 that
are monitored by a condition monitoring software in the
application server 48 and the mobile device 44 client may

be physically scattered throughout the facility. In opera-
tion, handling large number of assets 10 is enhanced.
With reference to Figure 6, there is shown a flow chart
which is illustrative of an example method for monitoring
the condition or status of the assets 10. At 80, the location
of the mobile device 44 is determined. The location may
be determined by any one of a number of methodologies,
including but not limited to, GPS, a GPS, time delay of
arrival, triangulation, or any other type of location deter-
mination algorithm or methodology. At 82, the asset 10
in closest proximity to the mobile device 44 is identified.
This may be done by comparing the location of the mobile
device 44 to the location of a plurality of assets 10, which
locations of the assets 10 may have been previously de-
termined and stored at the application server 48. At 84,
the condition or status data of the closest asset 10 is
accessed. The condition of the closest asset 10 may be
received from the application server 48 or it may be de-
rived by the mobile device 44 from information received
from the application server 48. The condition may, for
example, include asset operational status, asset opera-
tional schedule, asset  maintenance status, asset main-
tenance schedule, asset fault data, and any other asset
data. At 86, the condition or status data of the closest
asset 10 is displayed on display 45 of mobile device 44.
Thus, the current location information of the field engi-
neer is utilized to help the field engineer identify which
assets are near them are under anomaly or require main-
tenance. The method also allows portable data collectors
to filter the data collection routes shown to the field en-
gineer to include only the routes which are very close to
the field engineer’s current location. The disclosure may
enhance the accuracy of uploaded data to the portable
data collector of the mobile device 44.
[0024] There may be variations of the method of Figure
6 that fall within the scope of this disclosure and append-
ed claims. For example, the data for the nearest asset
10 may be uploaded to the mobile device 44 acting as a
portable data collector. The condition or status data of
the nearest asset 10 may be automatically displayed on
the display 45 of the mobile device 44 or may be retrieved
by a command issued by the mobile device 44. The dis-
play may be limited to the data from one asset 10 or may
include data from a plurality of assets 10 in close prox-
imity to the mobile device 44. In addition to data populated
on a display 45, data may be transmitted through voice
communications or an alarm or any other type of mech-
anism. The technical effect of the system and method is
to enable the management and / or maintenance data to
a field engineer using a mobile device 44 in an efficient
and accurate manner.
[0025] In accordance with another embodiment, data
relating to one or more of the assets 10 may be sent from
the application server 48 to the mobile device 44 based
on the location of the mobile device 44 as determined by
the location server 60. For example, the location server
60 may determine that the mobile device 44 is located in
close proximity to one of the plurality of assets 10 which
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requires service and send a notification or other data to
that mobile device 44 while the mobile device is in close
proximity to the asset 10. The data may be sent via SMS,
text, MMS, or any other type of wireless data communi-
cations and may, for example, include an audio or visual
alarm to alert the user of the mobile device 44 that data
has been or is being sent to the mobile device 44.
[0026] In addition to the use of a location server 60 to
determine the location of the mobile device 44, an alter-
native may include using near field communications pro-
tocols such as Bluetooth, or alternatively, RFID commu-
nications, to determine the location of the mobile device
44 in relation to the assets 10 or as a relative position
within the area 12. Near field communications modules
may be positioned across area 12 that broadcast relative
location information that can aid the mobile device 44 to
locate the nearest asset 10.
[0027] It should be understood that this invention may
be applicable to the automatic displays based on location
or based on a command from the mobile device. One or
more assets 10 may be preprogrammed into the mobile
device to guide the user of the mobile device 44 through
the plurality of assets 10, thereby creating a route through
the area 12 to one or more specific assets within that
area 12. While the disclosure has been described with
respect to wind farms, other assets types including but
not limited to steam turbines may also be considered to
be within the scope and breadth of the disclosure.
[0028] With respect to the various embodiments of the
various figures, it is to be understood that other similar
embodiments may be used or modifications and addi-
tions can be made to the described embodiments. This
written description uses such examples to disclose the
invention, including the best mode, and also to enable
any person skilled in the art to practice the invention,
including making and using any devices or systems and
performing any incorporated methods. The patentable
scope of the invention is defined by the claims, and may
include other examples that occur to those skilled in the
art. Such other examples are intended to be within the
scope of the claims if they have structural elements that
do not differ from the literal language of the claims, or if
they include equivalent structural elements with insub-
stantial differences from the literal languages of the
claims. Therefore, apparatuses, systems and methods
for turbine clearance flow reduction should not be limited
to any single embodiment, but rather should be construed
in breadth and scope in accordance with the appended
claims.

Claims

1. A method of monitoring a plurality of assets (10) us-
ing a mobile device (44), comprising:

determining a position of the mobile device (44);
identifying one of the plurality of assets (10) in

proximity to the mobile device (44); and
accessing from the mobile device (44) data re-
lating to the one of the plurality of assets (10).

2. The method of claim 1, wherein the mobile device
(44) has an application program executing thereon,
wherein the application program automatically dis-
plays the data relating to the one of the plurality of
assets (10) as part of the accessing step.

3. The method of claim 1 or claim 2, wherein the deter-
mining step is performed using one of a global posi-
tioning system, an assisted global positioning sys-
tem, and a triangulation system.

4. The method of claim 3, wherein each of the plurality
of assets (10) has location information associated
therewith, and wherein the identifying step is per-
formed by comparing the location information and
the position of the mobile device.

5. The method of any preceding claim, wherein one of
the plurality of assets (10) comprises a near field
communications transmitter and wherein the deter-
mining step is performed by receipt by the mobile
device (44) of a transmission from the transmitter.

6. The method of any preceding claim, wherein the one
of the plurality of assets (10) is closest in proximity
to the mobile device (44).

7. The method of any preceding claim, wherein the one
of a plurality of assets (10) is one of a wind turbine
generator, a turbine, and a boiler.

8. The method of any preceding claim, further compris-
ing receiving data at the mobile device (44) from one
of the plurality of assets (10).

9. The method of claim 8, further comprising sending
the received data to an application server (48).

10. A system for monitoring a plurality of assets (10) us-
ing a mobile device (44), comprising:

a location server (60) in communication with the
mobile device (44), the location server config-
ured for determining a location of the mobile de-
vice;
an application server (48) in communication with
the location server (60), the plurality of assets
(10), and the mobile device (44), the application
server (48) configured for monitoring the status
of the plurality of assets, and sending to the mo-
bile device (44) a status of one of the plurality
of assets (10), wherein the one of a plurality of
assets (10) is closest in proximity to the mobile
device (44).
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11. The system of claim 10, wherein the mobile device
(44) is configured for receiving the status of the one
of plurality of assets (10) from the application server
(48).

12. The system of claim 10 or claim 11, wherein the mo-
bile device (44) is configured for receiving the status
of the one of the plurality of assets (10) from the one
of the plurality of assets and forwarding the status
to the application server (48).
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