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Description

FIELD

[0001] The disclosed embodiments relate generally to
power management systems and more particularly, but
not exclusively, to dynamic power management systems
suitable for use with information systems installed aboard
passenger vehicles.

BACKGROUND

[0002] Passenger vehicles, such as automobiles and
aircraft, often provide information systems to satisfy pas-
senger demand for viewing content during travel.
[0003] Conventional passenger information systems
include overhead cabin viewing systems and/or seatback
viewing systems with individual controls for presenting
selected viewing content. The viewing content typically
includes entertainment content, such as audio and/or vid-
eo materials, and can be derived from a variety of content
sources. For instance, prerecorded viewing content,
such as motion pictures and music, can be provided by
internal content sources, such as audio and video sys-
tems, that are installed within the vehicle. External con-
tent sources likewise can transmit viewing content, in-
cluding satellite television or radio programming and In-
ternet content, to the vehicle via wireless communication
systems.
[0004] These information systems typically must be
designed to operate under strict power, weight, and other
restrictions when installed aboard the passenger vehicle.
In aircraft applications, for example, the trend in modern
commercial aircraft designs is to move toward incorpo-
rating smaller power generator models in order to im-
prove aircraft flight performance and operational charac-
teristics. The smaller power generator models, however,
have reduced power capacity, further limiting the amount
of power that can be appropriated for use throughout the
passenger cabin. Despite being subjected to increasingly
severe power restrictions, the in-flight entertainment in-
dustry recently reported an exponential increase in pas-
senger power usage with the introduction of personal
electronic (or media) device (PED) power sources as well
as a number of commercial off-the-shelf (COTS) tech-
nologies, such as Universal Serial Bus (USB) and laptop
connectivity at the passenger seat.
[0005] Increased power usage, coupled with demand
for high-performance information systems and reduced
power availability, has created a condition within the com-
mercial aircraft cabin that demands intervention. Current-
ly-available commercial power control architectures typ-
ically utilize a plurality of master control units and a tri-
state unidirectional signal at the column level to manage
PED power only. Such management architectures, how-
ever, are crude, indiscriminant, and incapable of manag-
ing PED power at the passenger seat level. These man-
agement architectures likewise do not provide control

over other equipment within the passenger cabin. Being
provided as stand-alone systems, these conventional
management architectures are intrusive and fail to man-
age global power distribution within the passenger cabin.
[0006] Power management architectures for transpor-
tation vehicles may involve the use of power limit thresh-
olds to centrally control power supplies for passenger
seats, for example, placing a system into either a restrict-
ed mode (or a disabled mode) upon exceeding a power
threshold in which certain power outlets are disabled to
limit further power being drawn. As power consumption
falls below the threshold, the system may be placed back
into an enabled mode of operation. Such power manage-
ment architectures can be effective in managing a total
power level within defined limits but, in some circum-
stances, can prove disadvantageous, especially if certain
power outlets are rapidly disabled and/or enabled in re-
sponse to dynamically changing loads.
[0007] U.S. Patent No. 4,916,328, filed Dec. 8, 1988,
to Charles H. Culp, et al., for an "Add/Shed Load Control
Using Anticipatory Processes" discloses a power man-
agement system for a building that involves the use of
predetermined power level thresholds for controlling the
total power consumption drawn by a number of loads of
the building. To maintain power consumption of the build-
ing below the predetermined level, a system compares
the total present power consumption with a power con-
sumption shed limit - a value less than the predetermined
level. The system will reactively disable power to one of
the loads when total present power consumption ap-
proaches the power consumption shed limit. Loads are
similarly added when the total present power consump-
tion falls below a power consumption add limit - a value
less than the predetermined level. The system further
determines any anticipated future increase (or decrease)
in power consumption of the building to predictively dis-
able (or enable) selected loads in response to the antic-
ipated future increase (or decrease). Predicting antici-
pated power consumption involves requests from loads
to be turned on. Although predictive reactions can be
effective for maintaining a continuous power level, antic-
ipating power consumption requests for a large number
of dynamically changing loads is not feasible for systems
operating under strict power, weight, and other restric-
tions, such as passenger vehicles.
[0008] As an additional drawback, the use of a power
consumption shed limit and a power consumption add
limit is prone to excessive shedding. Loads are not re-
stored until the total present power consumption falls be-
low the power consumption add limit, which is a value
set below the predetermined power level. Therefore, un-
necessary shedding occurs even where the total present
power consumption is less than the predetermined power
level. Accordingly, such a system is disparaged in U.S.
Patent No. 5,414,640, filed Feb. 23, 1994, to John E.
Seem, et al., for a "Method and Apparatus for Adaptive
Demand Limiting Electric Consumption Through Load
Shedding" (hereinafter "Seem").
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[0009] In an attempt to alleviate these drawbacks for
predictive systems, Seem discloses a predictive system
in which predictions are based on the premise that the
immediately previous energy requirements should be
similar to predicted future energy requirements. Where
predictions are determined from only a few power meas-
urements of past consumption, extraordinary power
measurements during a few points in time can lead to
inaccurate predictions and excessive power shedding to
selected loads. Accordingly, Seem discloses the use of
an adaptive error adjustment to make accurate predic-
tions and maintain a continuous power level. This adap-
tive error adjustment accounts for not only past but also
present load measurements. In some cases, this may be
effective for increasing the accuracy of predictive models;
however, these predictive systems assume large fluctu-
ations in power levels are infrequent, temporary, and
thereby should be ignored. As passenger vehicle-based
systems frequently encounter dynamically changing
loads with significant power level fluctuations, ignoring
selected power demands may continue to result in pre-
dictive inaccuracies.
[0010] To reduce excessively enabling/disabling con-
trolled loads, U.S. Patent No. 4,464,724, filed Jun. 17,
1981, to George P. Gurr, et al., for a "System and Method
for Optimizing Power Shed/Restore Operations" disclos-
es a power shed-restore system that compares a power
limit threshold with multiple computed average measure-
ments of power consumed. Each average power con-
sumption measurement is made over a different time pe-
riod to determine whether to disable a selected load only
when all of the average power consumption measure-
ments exceed a predetermined limit. Selected loads are
restored as available power increases, but, regardless
of threshold limits, each restored load is required to re-
main on for a predetermined amount of time in order to
prevent rapidly and repeatedly cycling between power
being turned on and off. This approach controls loads at
the expense of potentially exceeding any predetermined
power limit threshold for a temporary period.
[0011] U.S. Patent Publication No. 2004/0057177,
filed Aug. 4, 2003, to Wolfgang Glahn, et al., for an "In-
telligent Power Distribution Management for an On-
Board Gallery of a Transport Vehicle Such As an Aircraft"
discloses another approach for reducing rapid cycling
between on and off states in an aircraft-based system by
continuously comparing the actual power consumed with
a threshold value. During these comparisons, the power
provided to electrical consuming devices - such as coffee
makers and other galley devices - each having an as-
signed priority level, is temporarily reduced in order of
priority level to avoid completely shutting off the power
to the electrical consuming device. A temporary or inter-
mittent power reduction of these galley devices can avoid
power overloads without limiting normal operation of var-
ious devices. However, this approach is still subject to
excessive and rapid cycling when temporary reduction
of power, without completely shutting off power to a de-

vice, is insufficient to maintain power consumption within
a predetermined limit, especially, for example, where the
available power continues to decrease while the demand
for passenger power is increasing on commercial aircraft.
[0012] Predetermined threshold limits also can be
based on a threshold supply voltage, as discussed in
U.S. Patent Publication No. 2007/0296273, filed Jun. 20,
2007, to Jorg Reitmann, et al., for a "Power Supply Net-
work with Integrated Undervoltage Protection in a Pas-
senger Aircraft." A central supply voltage is monitored
only at a single point. This monitored voltage is used to
determine whether certain individual loads need to be
reduced or removed to maintain a minimum supply volt-
age. Unlike monitoring individual load characteristics,
measuring a central supply voltage is concerned with the
power characteristics at a central location and does not
determine local problematic load circuits. Accordingly,
this centralized approach offers less control of specific
loads, which may result in undesirably enabling or disa-
bling loads - whether or not they are problematic - solely
to maintain a minimum supply voltage.
[0013] Different electrical power distribution methods
can apply to energy demand monitoring methods for an
electrical distribution grid, for example, through the use
of individual power management devices for reducing an
amount of electrical power supplied to respective loads,
in which each power management device is configured
to selectively apply, cease, or reduce electrical energy
from the electrical distribution grid supplied to a respec-
tive load responsive to detection of a drop in system fre-
quency of the electrical energy supply, different threshold
values being used for different devices in order to spread
the effects of the power management operations. Such
power distribution methods are feasible when applied to
ground-based electrical power grids, wherein central
control is generally infeasible or impossible, but are less
feasible in self-contained power management systems,
wherein central control is desirable to minimize on hard-
ware and to ensure that strict power level limits are main-
tained.
[0014] For multi-phase power distribution networks,
U.S. Patent No. 6,018,203, filed Dec. 9, 1996, to Yair
David, et al., for an "Apparatus for and Method of Evenly
Distributing an Electrical Load Across an N-phase Power
Distribution Network" discloses measuring current flow-
ing in each incoming phase and in each branch circuit,
in which each branch circuit is associated with a multi-
pole switch and a conventional circuit breaker. As branch
circuit load conditions change, the switches and circuit
breakers are configured to connect or disconnect branch
circuits based on the monitored current through each in-
coming phase to maintain even distribution of branch cir-
cuit loads across the multiple incoming phases. Such
systems are still prone to rapid cycling between enabled
and disabled power states. Each phase circuit continu-
ously is subject to potential power disruptions if any con-
nected branch circuit or incoming monitored phase cur-
rent indicates a redistribution of loading is required.
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[0015] In view of the foregoing, a need exists for an
improved system and method for providing power man-
agement to optimize the distribution of power and its us-
age within a passenger cabin that overcomes the afore-
mentioned obstacles and deficiencies of currently-avail-
able power management architectures.

SUMMARY

[0016] The invention is defined by the subject matter
of the independent claims. Advantageous embodiments
are subject to the dependent claims.
[0017] In accordance with a first aspect disclosed here-
in, there is set forth a method of providing power man-
agement of a power source for distribution of input power
from the power source among a plurality of loads, the
method comprising:

measuring the input power;
disabling a load group that includes at least one of
the plurality of loads if the measured input power is
greater than a set power value; and
enabling each of the disabled loads in the load group
if the measured input power after disabling the load
group remains less than a release power value dur-
ing a time interval that is greater than a release timer
value, the release power value being less than the
set power value.

[0018] An advantage of this embodiment of the dis-
closed method is that of centrally managing power pro-
vided to the plurality of loads so that an available input
power level is distributed efficiently among the loads. Un-
like other methods of power management wherein indi-
vidual power management devices control respective
loads, the embodiment of the disclosed method allows
for centralized control of groups of loads, which is par-
ticularly advantageous for applications such as in pas-
senger vehicles in which power levels are particularly
limited and need to be centrally controlled.
[0019] A further advantage of the disclosed method
with respect to other passenger vehicle-based systems
is in the use of a time interval and a release timer value
in enabling the disabled loads. This advantage address-
es a particular problem with other systems and methods
in which transitions between enabled and disabled states
may occur rapidly in response to large changes in power
demands over short timescales. As an illustrative exam-
ple, power supplied to aircraft passenger seats may, as
well as supplying systems such as a video display and
overhead lighting, also supply motorized controls for seat
positioning. A passenger choosing to adjust his/her seat
position will tend to draw significant amounts of power
for short intervals while seeking an optimum position, re-
sulting in large fluctuations in power levels that may
cause thresholds to be temporarily exceeded. In other
systems, this may result in a power management system
rapidly and repeatedly changing between states, result-

ing in some power outlets being turned off and on repeat-
edly, potentially causing disturbance and irritation to oth-
er users of the system.
[0020] The method further comprises repeatedly
measuring the input power after disabling the load group
if the measured input power is greater than the release
power value during the time interval and enabling each
of the disabled loads if the measured input power remains
less than the release power value during a subsequent
time interval that is greater than the release timer value.
[0021] Where the set power value is a first set power
value, the release power value is a first release power
value and the load group is a first load group, the method
further comprises:

comparing the measured input power with a second
set power value, the second set power value being
greater than the first set power value; and
disabling a second load group that includes at least
one of the loads if the measured input power is great-
er than the second set power value;
measuring the input power provided to the remaining
loads after disabling the second load group;
enabling each of the disabled loads if the input power
remains less than a second release power value dur-
ing a second time interval that is greater than a sec-
ond release timer value, the second release power
value being less than the second set power value
and optionally being less than the first release power
value; and
repeating the measuring the input power if the input
power is greater than the second release power val-
ue during the second time interval and enabling each
of the disabled loads if the input power remains less
than the second release power value during a sub-
sequent second time interval that is greater than a
second release timer value.

[0022] An advantage of using a second set power val-
ue greater than the first set power value is that a nested
control loop can be implemented, in which a state can
be entered where the first load group is disabled and, if
the power levels continue to rise despite this, a second
state can be entered in which the second load group is
disabled. This addresses a problem with other systems
in which a response to increased power levels is to decide
whether to enter one or another restricted power state.
The method according to this feature of the invention is
thereby more robust in being able to handle varying levels
of power being drawn.
[0023] The input power may be measured by measur-
ing a value of current from the power source which, given
a constant voltage supply, will be directly proportional to
a measure of power drawn from the power source. In
exemplary embodiments, a measure of power may there-
fore be equated to a measure of current from the power
source.
[0024] The method may further comprise at least one
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of:

establishing the first set power value as being equal
to a predetermined percentage of a maximum base-
line power limit of the power source;
establishing the first release power value as being
equal to the set power value less a predetermined
current offset; and
establishing the first release timer value as being a
predetermined number of seconds.

[0025] In particular exemplary embodiments, the pre-
determined percentage may be equal to between eighty
percent and eighty-five percent of the maximum baseline
power limit of the power source. The predetermined cur-
rent offset, for example, may be equal to five amperes,
and the release timer value may be equal to ten seconds.
[0026] The second set power value may be established
as being equal to a second predetermined percentage
of the maximum baseline power limit of the power source,
the second release power value may be established as
being equal to the second set power value less a second
predetermined current offset, and the second release
timer value may be established as being a second pre-
determined number of seconds.
[0027] In particular exemplary embodiments, the sec-
ond predetermined percentage may be equal to ninety
percent of the maximum baseline power limit of the power
source, the second predetermined current offset may be
equal to ten amperes, and the second release timer value
may be equal to sixty seconds.
[0028] Measuring the input power may comprise
measuring multi-phase input power provided by a multi-
phase power source to the loads across each power
phase of the power source, the multi-phase input power
optionally comprising three-phase power,
wherein measuring the input power after disabling a load
group comprises measuring the input power provided to
the remaining loads across each power phase of the pow-
er source.
[0029] At least one load may be associated with each
power phase of the power source, and each of the loads
may receive output power that is associated with a se-
lected phase of the input power and that comprises sin-
gle-phase output power.
[0030] An advantage of measuring the input power
across each power phase provided by the multi-phase
power source is that the power levels supplied to each
of the loads can be more finely controlled, as the power
drawn for each phase of the three phase power supply
will not necessarily be even. This aspect of the invention
thereby allows for a more uniform balancing of power
levels across a multi-phase power source.
[0031] According to the invention, the loads in include
a plurality of power outlets. Disabling the load group com-
prises disabling each unused power outlet and said dis-
abling the second load group comprises disabling each
of the power outlets.

[0032] The method may further comprise converting
the input power into at least one output power suitable
for the loads, the output power optionally comprising sin-
gle-phase alternating current power and/or direct current
power.
[0033] According to a second aspect of the invention,
there is provided a computer program product for provid-
ing power management, the computer program product
being encoded on one or more machine-readable stor-
age media and comprising instructions for executing the
method according to the first aspect of the invention.
[0034] According to a third aspect of the invention,
there is provided a power management system compris-
ing:

a power source;
a power distribution system configured to distribute
input power provided by said power source as output
power to a plurality of loads; and
a power control system configured to manage the
distribution of the output power among the loads via
the power distribution system, the power control sys-
tem being configured to:
measure the input power;
disable a load group that includes at least one of the
plurality of loads if the measured input power is great-
er than a set power value; and
enable each of the disabled loads in the load group
if the measured input power after disabling the load
group remains less than a release power value dur-
ing a time interval that is greater than a release timer
value, the release power value being less than the
set power value.

[0035] The third aspect of the invention, having corre-
sponding features to that of the first aspect, addresses
the same problems and is advantageous for at least the
same reasons as provided above.
[0036] The power source may include a multi-phase
power source having a plurality of power source subsys-
tems, each of said power source subsystems being con-
figured to receive a selected phase of main power and
to provide a selected phase of the input power, said multi-
phase power source optionally including a multiple of
three power source subsystems such that said multi-
phase power source is configured to provide three-phase
input power.
[0037] The power distribution system may include at
least one power conversion system configured to receive
the input power from the power source and to convert
the input power into the output power for a load group of
the loads, said power conversion system optionally con-
figured to receive the input power from the power source
via an intermediate power junction system and/or an in-
termediate power conversion system.
[0038] The power conversion system may be config-
ured to receive multi-phase power and to convert each
phase of the multi-phase power into the output power for
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a respective load group, wherein each of said load groups
include at least one power outlet, the output power op-
tionally comprising single-phase alternating current pow-
er and/or direct current power.
[0039] The power control system may be configured
to measure the input power at said power source sub-
systems and/or at said power conversion system.
[0040] In accordance with a fourth aspect of the inven-
tion there is provided a vehicle information system for
installation aboard a passenger vehicle and comprising:

an area distribution box for communicating with a
headend system of the passenger vehicle; and
a plurality of seat electronics boxes and power out-
lets coupled with said area distribution box, each of
said seat electronics boxes and a plurality of power
outlets being associated with a respective passen-
ger seat group, said seat electronics boxes optionally
being disposed about said area distribution box in a
star network arrangement,
wherein the headend system is configured to man-
age distribution of input power provided by a power
source as output power to said seat electronics box-
es and said power outlets, the headend system com-
prising a power control system configured to manage
the distribution of the output power among a plurality
of loads comprising the seat electronic boxes and
area distribution boxes via the power distribution sys-
tem, the power control system being configured to:

measure the input power;
disable a load group that includes at least one
of the plurality of loads if the measured input
power is greater than a set power value; and
enable each of the disabled loads in the load
group if the measured input power after disa-
bling the load group remains less than a release
power value during a time interval that is greater
than a release timer value, the release power
value being less than the set power value.

[0041] The vehicle information system may further
comprise:

a second area distribution box for communicating
with the headend system; and
a plurality of second seat electronics boxes coupled
with said second area distribution box, each of said
second seat electronics boxes and a plurality of sec-
ond power outlets being associated with a respective
second passenger seat group, said second seat
electronics boxes optionally being disposed about
said second area distribution box in a star network
arrangement,
wherein the headend system is configured to man-
age distribution of input power provided by the power
source as output power to said second seat elec-
tronics boxes and said second power outlets.

[0042] The seat electronics box and power outlets of
each respective passenger seat group and/or said sec-
ond seat electronics box and said second power outlets
of each respective second passenger seat group option-
ally each receive the input power from a respective power
source subsystem of the power source.
[0043] The headend system is optionally configured to
establish a set power value, a release power value, and
a release timer value for each power source subsystem
that provides the input power to said seat electronics box-
es and said power outlets of the passenger seat groups
and to establish a second set power value, a second
release power value, and a second release timer value
for each power source subsystem that provides the input
power to said second seat electronics boxes and said
second power outlets of the second passenger seat
groups.
[0044] At least one of the set power value, the release
power value, and the release timer value for the passen-
ger seat groups may be different from at least one of the
second set power value, the second release power value,
and the second release timer value for the second pas-
senger seat groups, the passenger seat groups and the
second passenger seat groups optionally begin associ-
ated with different passenger classes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045]

Fig. 1 is an exemplary top-level block diagram illus-
trating an example of a power management system
suitable for dynamically optimizing power distribu-
tion and usage among a plurality of loads.
Fig. 2 is an exemplary top-level flow diagram illus-
trating an example of a power management method
for dynamically allocating power provided by a se-
lected power source among the loads of Fig. 1,
wherein the method supports a power limiting mode
for resolving undesired power conditions.
Fig. 3 is an exemplary flow chart illustrating an alter-
native example of the power management method
of Fig. 2, wherein the power limiting mode includes
disabling at least one enabled load in accordance
with one or more predetermined criteria.
Fig. 4 is an exemplary top-level flow diagram illus-
trating another alternative example of the power
management method of Fig. 2, wherein the power
limiting mode can provide further corrective action
for resolving the undesired power conditions.
Fig. 5A is an exemplary flow chart illustrating an al-
ternative example of the power management meth-
od of Fig. 4, wherein the method supports a plurality
of power limiting modes.
Fig. 5B is an exemplary top-level flow chart illustrat-
ing another alternative example of the power man-
agement method of Fig. 4, wherein a second power
limiting mode includes disabling at least one enabled
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load in accordance with one or more second prede-
termined criteria.
Fig. 6A is an exemplary top-level block diagram il-
lustrating an alternative example of the power man-
agement system of Fig. 1, wherein the power man-
agement system includes a plurality of power sourc-
es for providing power to the loads.
Fig. 6B is an exemplary top-level block diagram il-
lustrating an alternative example of the power man-
agement system of Fig. 6A, wherein the plurality of
power sources comprise power source subsystems
of a single power source.
Fig. 7A is an exemplary top-level drawing illustrating
a vehicle information system installed aboard a pas-
senger vehicle.
Fig. 7B is an exemplary top-level drawing illustrating
the vehicle information system of Fig. 7A, wherein
the vehicle information system is installed aboard an
aircraft and is configured to communicate with a ter-
restrial content source.
Fig. 8 is an exemplary detail drawing illustrating one
preferred example of a content distribution system
for the vehicle information systems of Figs. 7A-B.
Fig. 9A is an exemplary top-level drawing illustrating
a passenger cabin of a passenger vehicle, wherein
the vehicle information system of Figs. 7A-B has
been installed.
Fig. 9B is an exemplary top-level drawing illustrating
an example of the vehicle information system of Fig.
9A, wherein the vehicle information system can pro-
vide power to a personal electronic (or media) de-
vice.
Fig. 10 is an exemplary top-level block diagram il-
lustrating another alternative example of the power
management system of Fig. 1, wherein the power
management system is associated with the vehicle
information system of Figs. 7A-B, 8, and 9A-B.
Fig. 11A is an exemplary block diagram illustrating
an alternative example of the power management
system of Fig. 10, wherein the loads include at least
one seat electronics box and at least one power con-
nector.
Fig. 11B is an exemplary block diagram illustrating
an alternative example of the power management
system of Fig. 10, wherein the loads can include any
selected system resource of the vehicle information
system of Figs. 7A-B, 8, and 9A-B.
Fig. 12 is an exemplary block diagram illustrating a
power management system according to an embod-
iment of the invention (being another alternative ex-
ample of the power management system of Fig. 10),
wherein the power management system receives
multi-phase power and includes a power conversion
system for converting the multi-phase power into the
output power for a plurality of passenger seat groups.
Fig. 13 is an exemplary top-level flow chart illustrat-
ing an embodiment of the power management meth-
od of Fig. 5B, wherein the method controls the con-

version of the multi-phase power of Fig. 12 into the
output power for the passenger seat groups.
Fig. 14 is an exemplary detail drawing illustrating a
current meter for establishing selected operational
parameters for the first and second power limiting
modes in accordance with the power management
method of Fig. 13.
Fig. 15A is an exemplary block diagram illustrating
an alternative embodiment of the power manage-
ment system of Fig. 12, wherein the power manage-
ment system includes a plurality of the power con-
version systems for providing the output power to a
plurality of passenger seat groups associated with
respective area distribution boxes.
Fig. 15B is an exemplary block diagram illustrating
another alternative embodiment of the power man-
agement system of Fig. 12, wherein the power man-
agement system includes a plurality of the power
conversion systems for providing the output power
to a plurality of passenger seat groups associated
with a common area distribution box.
Fig. 16 is an exemplary block diagram illustrating still
another alternative embodiment of the power man-
agement system of Fig. 12, wherein the power man-
agement system includes a plurality of the power
conversion systems each being associated with re-
spective power source subsystems.
Fig. 17 is an exemplary block diagram illustrating still
another alternative embodiment of the power man-
agement system of Fig. 12, wherein the power man-
agement system further includes a power junction
system for coupling the power source with the power
conversion system.
Fig. 18 is an exemplary top-level flow chart illustrat-
ing an embodiment of the power management meth-
od of Fig. 5B, wherein the method controls the dis-
tribution of the multi-phase power of Fig. 17 among
the passenger seat groups.
Fig. 19 is an exemplary detail drawing illustrating a
current meter for establishing selected operational
parameters for the first and second power limiting
modes in accordance with the power management
method of Fig. 18.
Fig. 20 is an exemplary top-level flow chart illustrat-
ing an embodiment of the power management meth-
od of Fig. 3, wherein the method controls the distri-
bution of the multi-phase power of Fig. 17 among
the passenger seat groups based upon a selected
input power phase of the input power.
Fig. 21A is an exemplary block diagram illustrating
an alternative embodiment of the power manage-
ment system of Fig. 17, wherein the power junction
system couples the power source with a plurality of
the power conversion systems in a series configu-
ration.
Fig. 21B is an exemplary block diagram illustrating
an alternative embodiment of the power manage-
ment system of Fig. 17, wherein the power junction
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system couples the power source with a plurality of
the power conversion systems in a parallel configu-
ration.
Fig. 22A is an exemplary block diagram illustrating
another alternative embodiment of the power man-
agement system of Fig. 17, wherein the power man-
agement system includes a plurality of power sourc-
es.
Fig. 22B is an exemplary block diagram illustrating
an alternative embodiment of the power manage-
ment system of Fig. 22A, wherein a selected power
source provides input power for the system resourc-
es of the vehicle information system.
Fig. 22C is an exemplary block diagram illustrating
another alternative embodiment of the power man-
agement system of Fig. 22A, wherein a selected
power source provides input power for selected pe-
ripheral systems of the vehicle information system.
Fig. 23 is an exemplary block diagram illustrating still
another alternative embodiment of the power man-
agement system of Fig. 17, wherein the power man-
agement system receives multi-phase power from a
plurality of power mains.

[0046] It should be noted that the figures are not drawn
to scale and that elements of similar structures or func-
tions are generally represented by like reference numer-
als for illustrative purposes throughout the figures.

DETAILED DESCRIPTION OF THE EXAMPLES AND 
EMBODIMENTS

[0047] Since currently-available power control archi-
tectures are incapable of providing global power distri-
bution management for high-performance information
systems, a power management system and method that
optimizes power distribution and usage despite reduced
power availability and increase power usage can prove
desirable and provide a basis for a wide range of system
applications, such as vehicle information systems for use
aboard automobiles, aircraft, and other types of vehicles
during travel. This result can be achieved, according to
one embodiment disclosed herein, by a power manage-
ment system 100 as illustrated in Fig. 1.
[0048] Turning to Fig. 1, the power management sys-
tem 100 is shown as including at least one power source
200 that can be coupled with one or more loads 500 via
a power distribution system 300. Stated somewhat dif-
ferently, the power management system 100 can com-
prise a network of power sources 200 that support dis-
tribution of power throughout the power distribution sys-
tem 300. The power source 200 can comprise a conven-
tional power source for providing input power 610 to the
power distribution system 300. The input power 610 can
include direct current (DC) power and/or alternating cur-
rent (AC) power each having any suitable voltage value
and/or current value. If provided as alternating current
power, the input power 610 can be provided at any con-

ventional power frequency and with any conventional
number of power phases as desired. Exemplary power
phases for the alternating current power can include sin-
gle-phase alternating current power and/or three-phase
alternating current power; whereas, illustrative power fre-
quencies can include fifty hertz, sixty hertz, and/or four
hundred hertz. The total input power 610 available from
the power source 200 typically is limited by a maximum
power rating (and/or power budget) of the power source
200.
[0049] The power distribution system 300 receives the
input power 610 from the power source 200 and distrib-
utes the input power 610 among the loads 500. In other
words, the power distribution system 300 provides the
input power 610 to the loads 500 as output power 620.
Comprising conventional power loads, the loads 500 can
receive the output power 620 from the power distribution
system 300 and thereby can perform at least one load
function associated with each respective load 500. In the
manner discussed in more detail above with reference
to the input power 610, the output power 620 can include
direct current (DC) power and/or alternating current (AC)
power each having any suitable voltage value, current
value, power frequency, and/or number of power phases.
The output power 620 provided to (and/or drawn by) each
load 500 typically is established by a nominal (and/or
maximum) power rating (and/or power budget) for the
relevant load 500, and a sum of the total output power
620 provided to the loads 500 preferably does not exceed
the maximum power rating of the power source 200 at
any give time.
[0050] As illustrated in Fig. 1, for example, the power
distribution system 300 can provide output power 620A-
N to respective loads 500A-N that are associated with
the power management system 100. The output power
620A-N can be uniform and/or different among the loads
500A-N. Stated somewhat differently, the voltage value,
current value, power frequency, and/or number of power
phases of a first output power 620A can be the same as
the voltage value, current value, power frequency, and/or
number of power phases of a second output power 620B
and different from the voltage value, current value, power
frequency, and/or number of power phases of a third out-
put power 620C. The power distribution system 300
thereby can include one or more power conversion sys-
tems 310 (shown in Figs. 11A-B) for converting the input
power 610 into each of the output power 620A-N. Exem-
plary types of power conversion systems 310 can include
a step-down transformer, a step-up transformer, a DC-
to-DC voltage converter, a power filter, a power frequen-
cy converter, a voltage rectifier, and/or a voltage regula-
tor, without limitation. As desired, a selected power con-
version system 310 can be integrated with the power
source 200 and/or can be disposed at any suitable loca-
tion within the power distribution system 300.
[0051] Fig. 1 illustrates that a predetermined number
of loads 500 can be coupled with the power distribution
system 300. The predetermined number can comprise
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any suitable number of loads 500 and, for example, can
be based upon a selected system application. In a pre-
ferred embodiment, the power distribution system 300
can support a variable number of loads 500. In other
words, at least one of the loads 500 can be removably
coupled with the power distribution system 300. One or
more selected loads 500 thereby can be decoupled from
the power distribution system 300, and/or at least one
additional load 500 can be coupled with the power dis-
tribution system 300, as desired. The power distribution
system 300, for example, can include at least one power
connector (or port) 1368P (shown in Fig. 9B), such as a
conventional electrical power outlet, for coupling a se-
lected load with the power distribution system 300. A cur-
rent load 500 that is presently coupled with a selected
power connector 1368P can draw an output power 620
that is the same as, and/or different from, the output pow-
er 620 drawn by a prior load 500 that was previously
coupled with the selected power connector 1368P.
[0052] The loads 500 coupled with the power distribu-
tion system 300 likewise can be activated and/or deac-
tivated over time as desired. In other words, at least one
load 500 can continuously draw output power 620;
whereas, one or more other loads 500 can draw output
power 620 (and/or additional output power 620) intermit-
tently. For example, the other loads 500 can draw output
power 620 on a periodic basis and/or on an as-needed
basis. The output power 620 provided by the power dis-
tribution system 300 thereby can dynamically change as
predetermined number, respective power ratings (and/or
power budgets), and/or respective operational statuses
of the loads 500 each vary with time. Accordingly, the
input power 610 provided by the power source 200 like-
wise can dynamically change.
[0053] The power source 200 typically includes limited
capabilities with respect to the management of power.
To help manage the dynamic changes in the input power
610 and/or the output power 620, the power management
system 100 can include a power control system 400 for
allocating the input power 610 from the power source
200 among the loads 500. The power control system 400
is shown as receiving status data 720 from the power
distribution system 300. The status data 720 can include
real-time information regarding the operational status of
the power source 200 and/or the loads 500. Exemplary
operational status information for the power source 200
can include at least one present voltage and/or current
value of the input power 610 and/or the maximum power
rating (and/or power budget) of the power source 200;
whereas, the predetermined number of loads 500 pres-
ently coupled with the power distribution system 300, the
respective power ratings (and/or power budgets) of the
loads 500, and/or the present voltage and/or current val-
ue of the output power 620 provided to each load 500
can comprises illustrative operational status information
regarding the loads 500.
[0054] Advantageously, the power control system 400
can apply the status data 720 to generate power control

data 710. The power control data 710 can include infor-
mation for allocating the input power 610 among the loads
500 in a dynamic manner to account for the dynamic
changes in the input power 610 and/or the output power
620. The power control system 400 is shown as providing
the power control data 710 to the power distribution sys-
tem 300. Thereby, the power distribution system 300 can
provide the output power 620 to the loads 500 in accord-
ance with the power control data 710. Although as shown
and described as communicating with the power distri-
bution system 300 for purposes of illustration only, the
power control system 400 can communicate with the
power source 200 and/or the loads 500 in any conven-
tional direct and/or indirect manner without limitation.
[0055] For example, the power control system 400 can
exchange the power control data 710 and/or the status
data 720 with the power source 200 and/or the loads 500
and/or indirectly via one or more intermediate system
components. Additionally, and/or alternatively, the power
management system 100 can provide a first direct com-
munication link (not shown) between the power control
system 400 and at least one selected load 500 and/or a
second direct communication link (not shown) between
two (or more) selected loads 500. The first direct com-
munication link can enable the power control system 400
to exchange the power control data 710 and/or the status
data 720 directly with the selected load 500; whereas,
the second direct communication link can permit the pow-
er control data 710 and/or the status data 720 to be ex-
changed between the two selected loads 500.
[0056] In one exemplary situation, for instance, the ag-
gregate power rating of the loads 500 coupled with the
power distribution system 300 may exceed the maximum
power rating of the power source 200. In other words, a
sum of the total output power 620 demanded by the loads
500, if activated, can exceed the maximum input power
610 available from the power source 200. Although the
power source 200 may be designed to temporarily with-
stand such an overpower condition, the power source
200 typically cannot sustain the overpower condition in-
definitely. The power control system 400 therefore can
sense the operational status of the power management
system 100, including any overpower condition or other
undesired power condition, in real time by monitoring the
status data 720 received from the power distribution sys-
tem 300 and, as needed, provide the control power data
710 for dynamically resolving the undesired power con-
dition. As desired, the power control system 400 can at-
tempt to resolve the undesired power condition in any
conventional manner, including at least temporarily lim-
iting (and/or suspending) the output power 620 provided
to one or more selected loads 500 or otherwise disabling
the selected loads 500.
[0057] Alternatively, and/or additionally, the power
control system 400 can allocate the input power 610 from
the power source 200 among the loads 500 based upon
communication with one or more of the loads 500. The
power control system 400, in other words, can commu-
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nicate with the power distribution system 300, at least
one load 500, or both in order to allocate the input power
610. The power control system 400 can communicate
with the loads 500 in any conventional manner, including
direct and/or indirect communications with each load
500, in the manner set forth above with reference to com-
munications between the power control system 400 and
the power distribution system 300. As illustrated in Fig.
1, for example, the power control system 400 can com-
municate with the loads 500 in a series (and/or daisy-
chain) load configuration. The loads 500 likewise can
communicate with the power control system 400 via the
power distribution system 300 as desired. The commu-
nication between the power control system 400 and each
load 500 can comprise unidirectional and/or bidirectional
communications of any kind.
[0058] The power control system 400 is shown as re-
ceiving load status data 740 from each of the loads 500.
The load status data 740 can include real-time informa-
tion regarding the operational status of the loads 500. In
the manner set forth above, exemplary operational status
information regarding the loads 500 can include the pre-
determined number of loads 500 presently coupled with
the power distribution system 300, the respective power
ratings (and/or power budgets) of the loads 500, and/or
the present voltage and/or current value of the output
power 620 provided to each load 500. The power control
system 400 can collect the load status data 740 from the
loads 500 and can apply the load status data 740 to gen-
erate load control data 730, which can be provided to the
loads 500. In other words, the power control system 400
and the loads 500 exchange the load status data 740
and the load control data 730. The load control data 730
can be provided to each load 500 and/or to one or more
relevant loads 500 to which the load control data 730 is
applicable.
[0059] As discussed in more detail above, the load con-
trol data 730 can include information for allocating the
input power 610 among the loads 500 in a dynamic man-
ner to account for the dynamic changes in the input power
610 and/or the output power 620. The power control sys-
tem 400 provides the load control data 730 to the loads
500. Load 500A is shown as receiving the load control
data 730 directly from the power control system 400 and
as relaying the load control data 730 to load 500B. Load
500B, in turn, can provide the load control data 730 to
load 500C and so on until the load control data 730 is
transmitted to the last load 500N. Thereby, the loads 500
can adjust consumption of the output power 620 in ac-
cordance with the load control data 730.
[0060] An illustrative power management method 800
for resolving the undesired power condition is illustrated
in Fig. 2. Turning to Fig. 2, the power management meth-
od 800 can dynamically allocate power provided by a
selected power source 200 (shown in Fig. 1) among one
or more loads 500 (shown in Fig. 1) and supports a power
limiting mode for resolving the undesired power condi-
tions. The method 800 is shown as including, at 810,

entering a normal operation mode. In the normal opera-
tion mode, the selected power source 200 can be asso-
ciated with a plurality of loads 500 in the manner set forth
in more detail above with reference to Fig. 1. A predeter-
mined number of the loads 500 can be enabled to receive
input power 610 from the selected power source 200. In
other words, the enabled loads 500, once enabled, are
permitted to receive the input power 610 from the select-
ed power source 200; whereas, any load 500 that is not
enabled can be inhibited from receiving the input power
610.
[0061] The enabled loads 500 can comprise all or a
selected portion of the loads 500 associated with the pow-
er source 200. As desired, the selection of loads 500 that
are enabled can dynamically vary over time. Stated
somewhat differently, a selected load 500 that is enabled
can be subsequently disabled; whereas, a disabled load
500 can be later enabled. While enabled, the enabled
loads 500 are available to perform the associated load
functions and can receive power in accordance with the
respective power ratings of the enabled loads 500.
[0062] As desired, the enabled loads 500 can be as-
sociated with a plurality of load classes. Some enabled
loads 500, for example, can belong to a first load class,
wherein the enabled loads 500 require activation prior to
receiving the input power 610 from the selected power
source 200. Each enabled load 500 within the first load
class can be independently activated and/or deactivated,
which can effect a level of input power 610 provided by
the power source 200. When activated, the enabled load
500 can be available to perform any associated load func-
tion and thereby can receive the input power 610. The
level of input power 610 drawn by a selected enabled
load 500 can depend upon the nature of the relevant load
function.
[0063] The enabled load 500, when deactivated, en-
ters a low-power (or sleep) state and preferably draws a
nominal amount, if any, of the input power 610 from the
selected power source 200. The amount of the input pow-
er 610 drawn by the enabled load 500, once deactivated,
typically is less than the amount of the input power 610
drawn by the enabled load 500 when activated. Each
enabled load 500 within a second load class can be avail-
able to perform any associated load function and receive
the input power 610 upon being enabled. Since the
number of enabled loads 500 and/or activated loads 500
can dynamically change over time, the input power 610
drawn from the power source 200 likewise can dynami-
cally change. Further, as more enabled loads 500 be-
come activated, the input power 610 can increase and
approach the maximum power rating of the power source
200.
[0064] The power management method 800 of Fig. 2,
at 820, can include measuring the input power 610 pro-
vided by the selected power source 200 to the enabled
loads 500. The input power 610 can be measured at any
suitable node within the power distribution system 300
(shown in Fig. 1) as desired. For example, input power
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610 can be measured adjacent to the power source 200
and/or can comprise a sum of the output power 620 as
measured adjacent to the loads 500. Alternatively, and/or
additionally, the power source 200 likewise can provide
measurement information and other operational informa-
tion regarding the input power 610, and/or the loads 500
can provide measurement information and other opera-
tional information regarding the output power 620. Since
the input power 610 drawn from the power source 200
can dynamically change over time, the input power 610
preferably is measured continuously. An operational sta-
tus of the selected power source 200 thereby can be
sensed and/or monitored in real time.
[0065] The measured input power 610 can be com-
pared, at 830, with at least one operational parameter
associated with a power limiting mode. The operational
parameters can be determined in any suitable manner
and preferably are based at least in part upon the power
rating of the power source 200. As desired, the opera-
tional parameters can comprise static values and/or dy-
namic values that can change over time based, for ex-
ample, upon variation in the predetermined number of
the enabled loads 500, the number of enabled loads that
are activated, and/or the power ratings of the enabled
loads 500. If the measured input power 610 does not
violate the operational parameter associated with the
power limiting mode, the normal operation mode can be
maintained, and the input power 610 provided by the se-
lected power source 200 to the enabled loads 500 can
again be measured, at 820.
[0066] If the measured input power 610 violates the
operational parameter, the power limiting mode can be
entered, at 840. In the power limiting mode, at least one
of the enabled loads 500 can be disabled, at 850, in ac-
cordance with one or more predetermined criteria. Pref-
erably, the enabled loads 500 to be disabled include en-
abled loads 500 within the first load class, and the disa-
bling of the enabled loads 500, at 850, comprises placing
the enabled loads 500 within the first load class into the
deactivated mode. The enabled loads 500 to be disabled
likewise can include one or more enabled loads 500 with-
in other load class as desired. The predetermined criteria
can comprise any suitable criteria for selecting the ena-
bled loads 500 to be disabled and can be based on any
preselected number of factors. Illustrative factors can in-
clude a load type, a load class, a load power rating, a
physical load location, and/or any other load character-
istic of each enabled load 500.
[0067] After one or more of the enabled loads 500 has
been disabled, the input power 610 provided by the se-
lected power source 200 to the remaining enabled loads
500 can be measured, at 860. The measurement of the
input power 610, at 860, can be performed in the manner
set forth in more detail above, at 820, by which the input
power 610 provided to the enabled loads 500 can be
measured. The resultant measured input power 610 can
be compared, at 870, with the operational parameter as-
sociated with a power limiting mode in the manner dis-

cussed in more detail above with reference to the com-
parison, at 830.
[0068] If the resultant measured input power 610 vio-
lates the operational parameter, the power limiting mode
can be maintained, and the input power 610 provided by
the selected power source 200 to the remaining enabled
loads 500 can again be measured, at 860. As desired,
the one or more additional enabled loads 500 can be
disabled, at 850, in accordance with the predetermined
criteria if the resultant measured input power 610 contin-
ues to violate the operational parameter. If the resultant
measured input power 610 resolves the violation of the
operational parameter, the normal operation mode can
be re-entered, at 810, wherein a predetermined number
of the loads 500 can be enabled to receive input power
610 from the selected power source 200 in the manner
discussed above. The power management method 800
thereby comprises a dynamic method for attempting to
resolve undesired power conditions.
[0069] One preferred embodiment of the power man-
agement method 800 is shown in Fig. 3. Selected proc-
esses within the method 800 of Fig. 3 are represented
by reference designators that are common to the refer-
ence designators associated with selected processes
within the power management method 800 of Fig. 2. The
use of common reference designators within the power
management methods 800 is intended to represent that
the associated processes can comprise equivalent proc-
esses. Turning to Fig. 3, the power management method
800 is illustrated as including, at 805, establishing the
one or more operational parameters associated with the
power limiting mode. The operational parameters are dis-
cussed in more detail above with reference to Fig. 2, at
830. As shown in Fig. 3, the selected operational param-
eters for the power limiting mode, at 805A, can include
a set power value, a release power value, and/or a re-
lease timer value.
[0070] The set power value can comprise a predeter-
mined power level, wherein the power limiting mode can
be entered if the input power 610 provided by the power
source 200 is greater than the set power value. As de-
sired, the set power value can be established as a prese-
lected percentage (and/or a preselected percentage
range) of the maximum power rating of the power source
200. Exemplary preselected percentage ranges can in-
clude between fifty percent (50%) and one hundred per-
cent (100%) of the maximum power rating of the power
source 200, including any percentage sub-ranges, such
as a five percent sub-range (i.e., between sixty-five per-
cent (65%) and seventy percent (70%)) and/or a ten per-
cent sub-range (i.e., between sixty percent (60%) and
seventy percent (70%)), within the preselected percent-
age range, without limitation. The set power value can
comprised a power value that is fixed and/or that can
dynamically change over time to, for example, adapt to
changing system conditions, such as a increasing and/or
decreasing amount of input power 610 being drawn from
the power source 200 as system load conditions change
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such as by one or more loads 500 being added, removed,
activated, deactived, etc.
[0071] Similarly, the release power value can comprise
a second predetermined power level, wherein the power
limiting mode is maintained as long as the input power
610 provided by the power source 200 remains greater
than the release power value. The release power value
can be established as a second preselected percentage
(and/or a second preselected percentage range) of the
maximum power rating of the power source 200 and pref-
erably comprises a power level that is less than the pre-
determined power level established for the set power val-
ue. Exemplary preselected percentage ranges can in-
clude between fifty percent (50%) and one hundred per-
cent (100%) of the maximum power rating of the power
source 200, including any percentage sub-ranges, such
as a five percent sub-range (i.e., between sixty-five per-
cent (65%) and seventy percent (70%)) and/or a ten per-
cent sub-range (i.e., between sixty percent (60%) and
seventy percent (70%)), within the preselected percent-
age range, without limitation.
[0072] Alternatively, and/or additionally, the release
power value can be established as a power value that is
offset from the set power value. In other words, the re-
lease power value can be established as being equal to
the predetermined power level established for the set
power value less a predetermined power offset value.
The release power value can comprised a power value
that is fixed and/or that can dynamically change over time
to, for example, adapt to changing system conditions,
such as a increasing and/or decreasing amount of input
power 610 being drawn from the power source 200 as
system load conditions change such as by one or more
loads 500 being added, removed, activated, deactived,
etc.
[0073] The release timer value can comprise any suit-
able non-negative value (and/or range of values) that rep-
resents a predetermined period of time. The release timer
value, for example, can comprise a predetermined time
period within a range between one second and five min-
utes, as desired. The release timer value can comprised
a time interval that is fixed and/or that can dynamically
change over time to, for example, adapt to changing sys-
tem conditions, such as a increasing and/or decreasing
amount of input power 610 being drawn from the power
source 200 as system load conditions change such as
by one or more loads 500 being added, removed, acti-
vated, deactived, etc.
[0074] Once entered, the power limiting mode can be
maintained until the undesired power condition has been
resolved. In one embodiment, the power limiting mode
can be maintained until the input power 610 provided by
the power source 200 remains less than the release pow-
er value for a time interval that is greater than the release
timer value. If the input power 610 remains less than the
release power value during the time interval, the power
limiting mode can be exited, and the normal operation
mode can be re-entered. Otherwise, the power limiting

mode continues until the input power 610 can remain
less than the release power value until the time interval
has elapsed. As desired, the comparison terms "greater
than" and "less than" as used herein can be construed
to respectively comprise the comparison terms "greater
than or equal to" and "less than or equal to."
[0075] Once the selected operational parameters for
the power limiting mode have been established, the nor-
mal operation mode can be entered, at 810, in the manner
set forth above with reference to Fig. 2. In the normal
operation mode, one or more of the loads 500 associated
with the power source 200 can be enabled, at 815. The
enabled loads 500 can comprise all or a selected portion
of the loads 500 associated with the power source 200,
and the selection of loads 500 that are enabled, at 815,
can dynamically vary over time in the manner set forth
above with reference to Fig. 2. As desired, at least one
of the enabled loads 500 can be independently deacti-
vated and/or activated, which can effect a level of input
power 610 provided by the power source 200. As a larger
number of the enabled loads 500 becomes activated, the
input power 610 can increase and approach the maxi-
mum power rating of the power source 200.
[0076] The power management method 800, at 820,
includes measuring the input power 610 provided by the
selected power source 200 to the enabled loads 500.
The measurement of the input power 610, at 820, is dis-
cussed in more detail above with reference to the meas-
urement, at 820, of Fig. 2. The measured input power
610 can be compared, at 830, with at least one opera-
tional parameter associated with a power limiting mode
in the manner set forth above with reference to the com-
parison, at 830, of Fig. 2. As shown in Fig. 3, for example,
the at least one operational parameter can include the
set power value. Therefore, if the input power 610 pro-
vided by the power source 200 is less than the set power
value, the normal operation mode can be maintained,
and the input power 610 provided by the selected power
source 200 to the enabled loads 500 can again be meas-
ured, at 820.
[0077] If the measured input power 610 is greater than
the set power value, the power limiting mode can be en-
tered, at 840. In the power limiting mode, at least one of
the enabled loads 500 can be disabled, at 850, in accord-
ance with the predetermined criteria in the manner set
forth above with reference to Fig. 2. After one or more of
the enabled loads 500 has been disabled, the input power
610 provided by the selected power source 200 to the
remaining enabled loads 500 can be measured, at 860,
and the resultant measured input power 610 can be com-
pared, at 870, with the release power value. If the result-
ant measured input power 610 is greater than the release
power value, the power limiting mode can be maintained,
and the input power 610 provided by the selected power
source 200 to the remaining enabled loads 500 can again
be measured, at 860.
[0078] When the resultant measured input power 610
is less than the release power value, the normal operation
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mode can be re-entered, at 810, wherein a predeter-
mined number of the loads 500 can be enabled to receive
input power 610 from the selected power source 200 in
the manner discussed above. The resultant measured
input power 610 preferably is required to remain less than
the release power value for at least a predetermined time
interval before the normal operation mode can be re-
entered. As illustrated in Fig. 3, the power limiting mode
can be maintained until the input power 610 provided by
the power source 200 remains less than the release pow-
er value for a time interval that is greater than the release
timer value. If the input power 610 remains less than the
release power value throughout the time interval, the
power limiting mode can be exited, and the normal op-
eration mode can be re-entered. Otherwise, the power
limiting mode continues until the input power 610 can
remain less than the release power value until the time
interval has elapsed. The power management method
800 thereby comprises a dynamic method for attempting
to resolve undesired power conditions.
[0079] Turning to Fig. 4, the power management meth-
od 800 of Fig. 2 is illustrated as further comprising an
optional process, at 880, wherein further corrective action
can be provided for resolving the undesired power con-
ditions. If the disabling of the at least one enabled loads
500, at 850, proves to be insufficient for resolving the
violation of the operational parameter associated with
the power limiting mode, the power management method
800 can include further corrective action, at 880, for re-
solving the undesired power conditions. The further cor-
rective action can comprise any suitable process for fur-
ther reducing the input power 610 provided by the se-
lected power source 200. As illustrated in Fig. 4, for ex-
ample, the further corrective action can include disabling
at least one additional enabled load 500 in the manner
set forth in more detail above with reference to the disa-
bling, at 850, of Fig. 2. The previously-disabled load 500
and the additional enabled load 500 to be disabled can
be associated with one or more uniform and/or different
load characteristics, as desired.
[0080] Fig. 4 shows that the resultant measured input
power 610 can be compared, at 870, with the operational
parameter associated with a power limiting mode in the
manner discussed in more detail above with reference
to the comparison, at 830, of Fig. 2. If the resultant meas-
ured input power 610 resolves the violation of the oper-
ational parameter, the normal operation mode can be re-
entered, at 810; otherwise, the power limiting mode can
be maintained, and the further corrective action, at 880,
for resolving the undesired power conditions can be re-
quired. The input power 610 provided by the selected
power source 200 to the remaining enabled loads 500
can again be measured, at 860, if the further corrective
action is not needed.
[0081] If the further corrective action is needed, the
power limiting mode can be maintained, and at least one
additional enabled load 500 can be disabled, at 850, in
accordance with the predetermined criteria. The addi-

tional enabled load 500 can be disabled in the manner
discussed in more detail above with reference to the dis-
abling, at 850, of Fig. 2. The input power 610 provided
by the selected power source 200 to the remaining ena-
bled loads 500 then can again be measured, at 860, and
a determination can be made, at 870, regarding whether
the violation of the operational parameter associated with
the power limiting mode has been resolved. The power
management method 800 thereby can support a plurality
of discrete power limiting modes. In other words, the pow-
er management method 800 can comprise an incremen-
tal and/or hierarchical process for providing power man-
agement for the selected power source 200.
[0082] Figs. 5A-B illustrate exemplary preferred em-
bodiments of the incremental and/or hierarchical power
management method 800 of Fig. 4. Although shown and
described as comprising first and second power limiting
modes for purposes of illustration only, the power man-
agement method 800 can include any suitable number
of power limiting modes as desired. Alternatively, and/or
additionally, selected processes within the method 800
of Figs. 5A-B are represented by reference designators
that are common to the reference designators associated
with selected processes within the power management
methods 800 of Figs. 2-4. The use of common reference
designators within the power management methods 800
is intended to represent that the associated processes
can comprise equivalent processes.
[0083] Turning to Fig. 5A, the power management
method 800 is shown as including, at 805, establishing
the one or more operational parameters associated with
each power limiting mode. In the manner set forth in more
detail with reference to the establishing, at 805, of Fig.
3, the power management method 800 is shown as in-
cluding establishing, at 805A, a set power value, a re-
lease power value, and/or a release timer value for the
first power limiting mode and establishing, at 805B, a set
power value for the second power limiting mode. The set
power value for the second power limiting mode can be
established in the manner discussed above with refer-
ence to the set power value for the first power limiting
mode and preferably comprises a second predetermined
power level that is greater than the predetermined power
level associated with the set power value for the first pow-
er limiting mode.
[0084] Once the selected operational parameters have
been established for each power limiting mode, the nor-
mal operation mode can be entered, at 810, in the manner
set forth above with reference to Fig. 2. In the normal
operation mode, one or more of the loads 500 associated
with the power source 200 can be enabled, at 815. The
enabled loads 500 can comprise all or a selected portion
of the loads 500 associated with the power source 200,
and the selection of loads 500 that are enabled, at 815,
can dynamically vary over time in the manner set forth
above with reference to Fig. 2. As desired, at least one
of the enabled loads 500 can be independently deacti-
vated and/or activated, which can effect a level of input
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power 610 provided by the power source 200. As a larger
number of the enabled loads 500 becomes activated, the
input power 610 can increase and approach the maxi-
mum power rating of the power source 200.
[0085] The power management method 800, at 820,
includes measuring the input power 610 provided by the
selected power source 200 to the enabled loads 500.
The measurement of the input power 610, at 820, is dis-
cussed in more detail above with reference to the meas-
urement, at 820, of Fig. 2. The measured input power
610 can be compared, at 825, with the established op-
erational parameter associated with the second power
limiting mode in the manner set forth above with refer-
ence to the comparison, at 830, of Fig. 2. As shown in
Fig. 5A, for example, the established operational param-
eter can include the set power value for the second power
limiting mode. If the input power 610 provided by the pow-
er source 200 is greater than the set power value for the
second power limiting mode, the second power limiting
mode can be entered, at 880, wherein the further correc-
tive action can be provided for resolving the undesired
power conditions.
[0086] Otherwise, if the input power 610 provided by
the power source 200 is less than the set power value
for the second power limiting mode, the normal operation
mode can be maintained, and the input power 610 pro-
vided by the selected power source 200 can be com-
pared, at 830, with at least one operational parameter
associated with the first power limiting mode in the man-
ner set forth above with reference to the comparison, at
830, of Fig. 2. As shown in Fig. 5A, for example, the
established operational parameter can include the set
power value for the first power limiting mode. Therefore,
if the input power 610 provided by the power source 200
is less than the set power value for the first power limiting
mode (and therefore less than the set power value for
the second power limiting mode), the normal operation
mode can be maintained, and the input power 610 pro-
vided by the selected power source 200 to the enabled
loads 500 can again be measured, at 820.
[0087] If the measured input power 610 is greater than
the set power value of the first power limiting mode (but
less than the set power value of the second power limiting
mode), the first power limiting mode can be entered, at
840. In the first power limiting mode, at least one of the
enabled loads 500 can be disabled, at 850, in accordance
with the predetermined criteria in the manner set forth
above with reference to Fig. 2. After one or more of the
enabled loads 500 has been disabled, the input power
610 provided by the selected power source 200 to the
remaining enabled loads 500 can be measured, at 860,
and the resultant measured input power 610 can be com-
pared, at 865, with the established operational parameter
associated with the second power limiting mode in the
manner set forth above with reference to the comparison,
at 825. As illustrated in Fig. 5A, the established opera-
tional parameter can include the set power value for the
second power limiting mode.

[0088] If the input power 610 provided by the power
source 200 is greater than the set power value for the
second power limiting mode, the second power limiting
mode can be entered, at 880, wherein the further correc-
tive action can be provided for resolving the undesired
power conditions. Otherwise, if the input power 610 pro-
vided by the power source 200 is less than the set power
value for the second power limiting mode, the resultant
measured input power 610 can be compared, at 870,
with the release power value of the first power limiting
mode. If the resultant measured input power 610 is great-
er than the release power value of the first power limiting
mode (and less than the set power value for the second
power limiting mode), the first power limiting mode can
be maintained, and the input power 610 provided by the
selected power source 200 to the remaining enabled
loads 500 can again be measured, at 860.
[0089] When the resultant measured input power 610
is less than the release power value of the first power
limiting mode (and therefore less than the set power value
for the second power limiting mode), the normal opera-
tion mode can be re-entered, at 810, wherein a prede-
termined number of the loads 500 can be enabled to re-
ceive input power 610 from the selected power source
200 in the manner discussed above. Preferably, the re-
sultant measured input power 610 can be required to
remain less than the release power value for at least a
predetermined time interval before the normal operation
mode can be re-entered. As illustrated in Fig. 5A, the first
power limiting mode can be maintained until the input
power 610 provided by the power source 200 remains
less than the release power value for a time interval that
is greater than the release timer value. If the input power
610 remains less than the release power value through-
out the time interval, the first power limiting mode can be
exited, and the normal operation mode can be re-en-
tered. Otherwise, the first power limiting mode continues
until the input power 610 can remain less than the release
power value until the time interval has elapsed and/or
the input power 610 becomes greater the set power value
for the second power limiting mode. The power manage-
ment method 800 thereby can comprise an incremental
and/or hierarchical dynamic method for attempting to re-
solve undesired power conditions.
[0090] One preferred embodiment of the power man-
agement method 800 of Fig. 5A is shown in Fig. 5B. Se-
lected processes within the method 800 of Fig. 5B are
represented by reference designators that are common
to the reference designators associated with selected
processes within the power management methods 800
of Figs. 2, 3, 4 and/or 5A. The use of common reference
designators within the power management methods 800
is intended to represent that the associated processes
can comprise equivalent processes. Turning to Fig. 5B,
the power management method 800 is illustrated as in-
cluding, at 805, establishing the one or more operational
parameters associated with first and second power lim-
iting modes. The operational parameters are discussed
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in more detail above with reference to Fig. 2, at 830.
[0091] As shown in Fig. 5B, the selected operational
parameters for the first power limiting mode, at 805A,
can include a set power value, a release power value,
and/or a release timer value in the manner discussed in
more detail above with reference to the establishing, at
805A, as shown in Fig. 5A. The selected operational pa-
rameters for the second power limiting mode, at 805C,
likewise can include a set power value, a release power
value, and/or a release timer value as set forth above
with reference to the first power limiting mode. For ex-
ample, the set power value for the second power limiting
mode can comprise a predetermined power level, where-
in the second power limiting mode can be entered if the
input power 610 provided by the power source 200 is
greater than the set power value of the second power
limiting mode. As desired, the set power value of the sec-
ond power limiting mode can be established in the man-
ner set forth in more detail above with reference to the
set power value for the first power limiting mode, such
as a preselected percentage of the maximum power rat-
ing of the power source 200, and preferably comprises
a predetermined power level that is greater than the pre-
determined power level associated with the set power
value for the first power limiting mode.
[0092] Similarly, the release power value for the sec-
ond power limiting mode can comprise a second prede-
termined power level, wherein the second power limiting
mode can be maintained as long as the input power 610
provided by the power source 200 remains greater than
the release power value of the second power limiting
mode. The release power value of the second power lim-
iting mode can be established in the manner set forth in
more detail above with reference to the release power
value for the first power limiting mode, such as a second
preselected percentage of the maximum power rating of
the power source 200. Preferably, the release power val-
ue of the second power limiting mode comprises a pre-
determined power level that is less than the set power
value of the second power limiting mode. The release
power value of the first power limiting mode and the re-
lease power value of the second power limiting mode
can have any suitable predetermined relationship, as de-
sired.
[0093] The release timer value of the second power
limiting mode can be established in the manner set forth
in more detail above with reference to the release timer
value for the first power limiting mode. The release timer
value of the second power limiting mode can comprise
any suitable non-negative value that represents a pre-
determined period of time, which can be greater than,
less than, and/or equal to the release timer value of the
first power limiting mode. Once entered, the second pow-
er limiting mode can be maintained until the undesired
power condition has been resolved.
[0094] In one preferred embodiment, the second pow-
er limiting mode can be maintained until the input power
610 provided by the power source 200 remains less than

the release power value of the second power limiting
mode for a time interval that is greater than the release
timer value of the second power limiting mode. If the input
power 610 remains less than the release power value of
the second power limiting mode during the time interval,
the second power limiting mode can be exited, and the
normal operation mode can be re-entered. Otherwise,
the second power limiting mode continues until the input
power 610 can remain less than the release power value
of the second power limiting mode until the time interval
has elapsed. The release timer value of the first power
limiting mode and the release timer value of the second
power limiting mode can have any suitable predeter-
mined relationship, as desired.
[0095] Once the selected operational parameters for
the first and second power limiting modes have been
established, the normal operation mode can be entered,
at 810, in the manner set forth above with reference to
Fig. 2. In the normal operation mode, one or more of the
loads 500 associated with the power source 200 can be
enabled, at 815. The enabled loads 500 can comprise
all or a selected portion of the loads 500 associated with
the power source 200, and the selection of loads 500 that
are enabled, at 815, can dynamically vary over time in
the manner set forth above with reference to Fig. 2. As
desired, at least one of the enabled loads 500 can be
independently deactivated and/or activated, which can
effect a level of input power 610 provided by the power
source 200. As a larger number of the enabled loads 500
becomes activated, the input power 610 can increase
and approach the maximum power rating of the power
source 200.
[0096] The power management method 800, at 820,
includes measuring the input power 610 provided by the
selected power source 200 to the enabled loads 500.
The measurement of the input power 610, at 820, is dis-
cussed in more detail above with reference to the meas-
urement, at 820, of Fig. 2. The measured input power
610 can be compared with, at 830, with at least one op-
erational parameter associated with the first power lim-
iting mode and, at 825, with at least one operational pa-
rameter associated with the second power limiting mode
in the manner set forth above. As shown in Fig. 5B, for
example, the operational parameters for the first and sec-
ond power limiting modes can include respective set
power values.
[0097] Thereby, if the input power 610 provided by the
power source 200 is less than the set power value for
the first power limiting mode, the normal operation mode
can be maintained, and the input power 610 provided by
the selected power source 200 to the enabled loads 500
can again be measured, at 820. If the input power 610
provided by the power source 200 is greater than the set
power value for the second power limiting mode, the sec-
ond power limiting mode, at 880, can be entered; where-
as, the first power limiting mode, at 840, can be entered
if the input power 610 provided by the power source 200
is greater than the set power value for the first power
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limiting mode but is less than the set power value for the
second power limiting mode.
[0098] In the first power limiting mode, at least one of
the enabled loads 500 can be disabled, at 850, in accord-
ance with the predetermined criteria in the manner set
forth above with reference to Fig. 2. After one or more of
the enabled loads 500 has been disabled, the input power
610 provided by the selected power source 200 to the
remaining enabled loads 500 can be measured, at 860,
and the resultant measured input power 610 can be com-
pared, at 865, with the set power value for the second
power limiting mode. If the resultant measured input pow-
er 610 is greater than the set power value for the second
power limiting mode, the second power limiting mode
can be entered, at 880. Otherwise, if the resultant meas-
ured input power 610 is less than the set power value for
the second power limiting mode, the resultant measured
input power 610 can be compared, at 870, with the re-
lease power value for the first power limiting mode. If the
resultant measured input power 610 is greater than the
release power value for the first power limiting mode (and
less than the set power value for the second power lim-
iting mode), the first power limiting mode can be main-
tained, and the input power 610 provided by the selected
power source 200 to the remaining enabled loads 500
can again be measured, at 860.
[0099] When the resultant measured input power 610,
at 870, is less than the release power value, the normal
operation mode can be re-entered, at 810, wherein a
predetermined number of the loads 500 can be enabled
to receive input power 610 from the selected power
source 200 in the manner discussed above. Preferably,
the resultant measured input power 610 can be required
to remain less than the release power value for at least
a predetermined time interval before the normal opera-
tion mode can be re-entered. As illustrated in Fig. 5B,
the first power limiting mode can be maintained until the
input power 610 provided by the power source 200 re-
mains less than the release power value for a time interval
that is greater than the release timer value. If the input
power 610 remains less than the release power value
throughout the time interval, the first power limiting mode
can be exited, and the normal operation mode can be re-
entered. Otherwise, the first power limiting mode contin-
ues until the input power 610 can remain less than the
release power value until the time interval has elapsed
and/or the input power 610 becomes greater the set pow-
er value for the second power limiting mode.
[0100] Upon entering the second power limiting mode,
at 880, at least one of the enabled loads 500 can be
disabled, at 882, in accordance with one or more second
predetermined criteria as illustrated in Fig. 5B. The sec-
ond criteria can be provided in the manner set forth above
with reference to the first predetermined criteria of the
disabling, at 850, of Fig. 2. After one or more of the en-
abled loads 500 has been disabled, the input power 610
provided by the selected power source 200 to the remain-
ing enabled loads 500 can be measured, at 884, and the

resultant measured input power 610 can be compared,
at 886, with the release power value for the second power
limiting mode. If the resultant measured input power 610
is greater than the release power value for the second
power limiting mode, the second power limiting mode
can be maintained, and the input power 610 provided by
the selected power source 200 to the remaining enabled
loads 500 can again be measured, at 884. As desired,
the one or more additional enabled loads 500 can be
disabled, at 882, in accordance with the second prede-
termined criteria if the resultant measured input power
610 continues to be greater than the release power value
for the second power limiting mode.
[0101] When the resultant measured input power 610,
at 886, is less than the release power value of the second
power limiting mode, the normal operation mode can be
re-entered, at 810, wherein a predetermined number of
the loads 500 can be enabled to receive input power 610
from the selected power source 200 in the manner dis-
cussed above. Preferably, the resultant measured input
power 610 can be required to remain less than the re-
lease power value of the second power limiting mode for
at least a predetermined time interval before the normal
operation mode can be re-entered. As illustrated in Fig.
5B, for example, the second power limiting mode can be
maintained until the input power 610 provided by the pow-
er source 200 remains less than the release power value
of the second power limiting mode for a time interval that
is greater than the release timer value of the second pow-
er limiting mode.
[0102] If the input power 610 remains less than the
release power value of the second power limiting mode
throughout the time interval of the second power limiting
mode, the second power limiting mode can be exited,
and the normal operation mode can be re-entered. Oth-
erwise, the second power limiting mode continues until
the input power 610 can remain less than the release
power value of the second power limiting mode until the
time interval has elapsed. As desired, the second power
limiting mode can transition into the first power limiting
mode under appropriate circumstances. The power man-
agement method 800 thereby can comprise an incremen-
tal and/or hierarchical dynamic method for attempting to
resolve undesired power conditions.
[0103] Illustrative alternative embodiments of the pow-
er management system 100 of Fig. 1 are illustrated in
Figs. 6A-B. The power management systems 100 of Figs.
6A-B are shown as including a plurality of power sources
200 for providing input power 610 to a plurality of loads
500 via a distribution system 300, wherein a power con-
trol system 400 allocates the input power 610 from the
power sources 200 among the loads 500. The power
sources 200, the distribution system 300, the power con-
trol system 400, and the loads 500 each can be provided
in the manner set forth in more detail above with refer-
ence to the power management system 100 of Fig. 1.
[0104] Turning to Fig. 6A, each power source 200 is
shown as providing input power 610 to a selected load
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group 502 of loads 500. Power source 204, for example,
is shown as providing input power 614 as output power
624 to loads 504A-M within a first load group 502A. Sim-
ilarly, power source 206 can provide input power 616 as
output power 626 to loads 506A-N within a second load
group 502B; whereas, power source 208 can provide in-
put power 618 as output power 628 to loads 508A-P with-
in a Pth load group 502P. The power management system
100 can include any suitable number of power sources
200 and load groups 502, and/or each load group 502
can include any predetermined number of loads 500. As
desired, a selected power source 204, 206, 208 can pro-
vide input power 610 to loads 500 within more than one
load group 502, and/or more than one power source 204,
206, 208 can provide input power 610 to loads 500 within
a selected load group 502.
[0105] The input power 610 provided by each power
source 200 and/or the output power 620 provided to the
loads 500 within the load groups 502 can dynamically
change as set forth above. For example, the loads 504A-
M within the first load group 502A can be respectively
disabled and/or enabled to receive the output power
624A-M, as desired, in the manner set forth above. The
loads 506A-N, 508A-T likewise can be respectively dis-
abled and/or enabled to receive the output power 626A-
N, 628A-RST. Further, each enabled load 500 can be
activated and/or deactivated, as desired. To help man-
age the dynamic changes in the input power 610 and/or
the output power 620, the power control system 400 can
allocate the input power 610 provided by each respective
power source 200 among the loads 500 in the relevant
load group 502. The power control system 400, for in-
stance, can dynamically disable one or more enabled
loads 500 if an undesired power condition arises in the
manner set forth above.
[0106] The loads 500 can be coupled with the power
distribution system 300 in any conventional arrange-
ment. As illustrated in Fig. 6A, the load 506B and the load
506C within the second load group 502B are coupled
with the power distribution system 300 in a parallel load
configuration. The power distribution system 300 thereby
provides the output power 626BC to the parallel load con-
figuration of the loads 506B, 506C. The load 506B there-
by receives a first portion, or output power 626B, of the
output power 626BC; whereas, a second portion, or out-
put power 626C, of the output power 626BC is provided
to the load 506C. Similarly, the loads 508R, 508S, 508T
within the Pth load group 502P are shown as being cou-
pled with the power distribution system 300 in a series
(and/or daisy-chain) load configuration. The output pow-
er 628RST thereby can be provided to, and distributed
among, the loads 508R, 508S, 508T.
[0107] As desired, the power sources 204, 206, 208
can be provided as separate power sources 200 as illus-
trated in Fig. 6A. Alternatively, and/or additionally, one
or more of the power sources 204, 206, 208 can be in-
tegrated into a selected power source 200 as shown in
Fig. 6B. Turning to Fig. 6B, the power source 200 can

comprise a plurality of power source subsystems 202.
The power source subsystems 202, for example, can be
provided in the manner set forth above with reference to
the power sources 204, 206, 208 and thereby can provide
the input power 610 to the loads 500 within respective
load groups 502. Stated somewhat differently, the power
source 200 of Fig. 6B can include a plurality of power
connectors (or ports) (not shown) for providing the input
power 614, 616, 618 to the loads 504, 506, 508 within
the respective load groups 502 via the power distribution
system 300.
[0108] As discussed above with reference to Fig. 1,
the power management system 100 of Figs. 6A-B can
provide a first direct communication link (not shown) be-
tween the power control system 400 and at least one
selected load 500 and/or a second direct communication
link (not shown) between two (or more) selected loads
500. The first direct communication link can enable the
power control system 400 to exchange the power control
data 710 and/or the status data 720 directly with the se-
lected load 500; whereas, the second direct communi-
cation link can permit the power control data 710 and/or
the status data 720 to be exchanged between the two
selected loads 500. Additionally, and/or alternatively, the
power management system 100 can support exchanges
of load status data 740 and load control data 730 between
the power control system 400 and the loads 500 (and/or
load groups 502) in the manner set forth in more detail
above with reference to Fig. 1.
[0109] In one preferred embodiment, the power man-
agement system 100 can manage and/or control power
distribution and usage within an information system 1100
(shown in Figs. 7A-B). The information system 1100 can
be provided in any conventional manner and, for exam-
ple, can be provided in the manner set forth in the co-
pending United States patent applications, entitled "SYS-
TEM AND METHOD FOR DOWNLOADING FILES," Ap-
plication Serial No. 10/772,565, filed on February 4,
2004; entitled "SYSTEM AND METHOD FOR MANAG-
ING CONTENT ON MOBILE PLATFORMS," Application
Serial No. 11/123,327, filed on May 6, 2005; entitled
"PORTABLE MEDIA DEVICE AND METHOD FOR PRE-
SENTING VIEWING CONTENT DURING TRAVEL," Ap-
plication Serial No. 11/154,749, filed on June 15, 2005;
entitled "SYSTEM AND METHOD FOR RECEIVING
BROADCAST CONTENT ON A MOBILE PLATFORM
DURING INTERNATIONAL TRAVEL," Application Seri-
al No. 11/269,378, filed on November 7, 2005; entitled
"SYSTEM AND METHOD FOR INTERFACING A PORT-
ABLE MEDIA DEVICE WITH A VEHICLE INFORMA-
TION SYSTEM," Application Serial No. 12/210,624, filed
on September 15, 2008; entitled "PORTABLE USER
CONTROL DEVICE AND METHOD FOR VEHICLE IN-
FORMATION SYSTEMS," Application Serial No.
12/210,689, filed on September 15, 2008; entitled "SYS-
TEM AND METHOD FOR RECEIVING BROADCAST
CONTENT ON A MOBILE PLATFORM DURING TRAV-
EL," Application Serial No. 12/237,253, filed on Septem-
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ber 24, 2008; and entitled "SYSTEM AND METHOD FOR
PRESENTING ADVERTISEMENT CONTENT ON A
MOBILE PLATFORM DURING TRAVEL," Application
Serial No. 12/245,521, filed on October 3, 2008, which
are assigned to the assignee of the present application
and the respective disclosures of which are hereby in-
corporated herein by reference in their entireties and for
all purposes.
[0110] Although the information system 1100 can be
disposed in a fixed location, such as a building, the in-
formation system 1100 likewise can advantageously be
applied in portable system applications. Turning to Figs.
7A-B, for example, the information system 1100 is shown
as comprising a vehicle information system 1300 that
can be configured for installation aboard a wide variety
of passenger vehicles 1390. Exemplary types of passen-
ger vehicles can include an automobile 1390A (shown in
Fig. 7A), an aircraft 1390B (shown in Fig. 7B), a bus, a
recreational vehicle, a boat, a train, and/or any other type
of passenger vehicle without limitation. If installed on an
aircraft 1390B as illustrated in Fig. 7B, for example, the
vehicle information system 1300 can comprise a conven-
tional aircraft passenger in-flight entertainment system,
such as the Series 2000, 3000, eFX, and/or eX2 in-flight
entertainment system as manufactured by Panasonic
Avionics Corporation (formerly known as Matsushita Av-
ionics Systems Corporation) of Lake Forest, California.
[0111] As shown in Figs. 7A-B, the vehicle information
system 1300 comprises at least one conventional content
source 1310 and one or more user (or passenger) inter-
face systems 1360 that communicate via a real-time con-
tent distribution system 1320. The content sources 1310
can include one or more internal content sources, such
as a media (or content) server system 1310A, that are
installed aboard the passenger vehicle 1390 and/or at
least one remote (or terrestrial) content source 1310B
that can be external from the passenger vehicle 1390.
The media server system 1310A can comprise an infor-
mation system controller for providing overall system
control functions for the vehicle information system 1300
and/or can store viewing content 1210, such as prepro-
grammed viewing content and/or downloaded viewing
content 1210D, for selection, distribution, and presenta-
tion. The viewing content 1210 can include any conven-
tional type of audio and/or video viewing content, such
as stored (or time-delayed) viewing content and/or live
(or real-time) viewing content, without limitation. As de-
sired, the media server system 1310A likewise can sup-
port decoding and/or digital rights management (DRM)
functions for the vehicle information system 1300.
[0112] Being configured to distribute and/or present
the viewing content 1210 provided by one or more se-
lected content sources 1310, the vehicle information sys-
tem 1300 can communicate with the content sources
1310 in real time and in any conventional manner, includ-
ing via wired and/or wireless communications. The vehi-
cle information system 1300 and the terrestrial content
source 1310B, for example, can communicate in any con-

ventional wireless manner, including directly and/or indi-
rectly via an intermediate communication system 1370,
such as a satellite communication system 1370A. The
vehicle information system 1300 thereby can receive
download viewing content 1210D from a selected terres-
trial content source 1310B and/or transmit upload view-
ing content 1210U to the terrestrial content source
1310B. As desired, the terrestrial content source 1310B
can be configured to communicate with other terrestrial
content sources (not shown). The terrestrial content
source 1310B is shown in Fig. 7B as providing access
to the Internet 1310C. Although shown and described as
comprising the satellite communication system 1370A
for purposes of illustration only, the communication sys-
tem 1370 can comprise any conventional type of wireless
communication system, such as a cellular communica-
tion system (not shown) and/or an Aircraft Ground Infor-
mation System (AGIS) communication system (not
shown).
[0113] To facilitate communications with the terrestrial
content sources 1310B, the vehicle information system
1300 can include an antenna system 1330 and a trans-
ceiver system 1340 for receiving the viewing content
1210 from the remote (or terrestrial) content sources
1310B as shown in Fig. 7B. The antenna system 1330
preferably is disposed outside the passenger vehicle
1390, such as any suitable exterior surface 1394 of a
fuselage 1392 of the aircraft 1390B. The antenna system
1330 can receive viewing content 1210 from the terres-
trial content source 1310B and provide the received view-
ing content 1210, as processed by the transceiver system
1340, to a computer system 1350 of the vehicle informa-
tion system 1300. The computer system 1350 can pro-
vide the received viewing content 1210 to the media serv-
er system 1310A and/or to one or more of the user inter-
faces 1360, as desired. Although shown and described
as being separate systems for purposes of illustration
only, the computer system 1350 and the media server
system 1310A can be at least partially integrated, as de-
sired.
[0114] Fig. 8 illustrates an exemplary content distribu-
tion system 1320 for the vehicle information system 1300.
The content distribution system 1320 of Fig. 8 couples,
and supports communication between, a headend sys-
tem 1310H, which includes the content sources 1310,
and the plurality of user interface systems 1360. Stated
somewhat differently, the components, including the con-
tent sources 1310 and the user interface systems 1360,
of the vehicle information system 1300 are shown as
communicating via the content distribution system 1320.
The distribution system 1320 as shown in Fig. 8 is pro-
vided in the manner set forth co-pending United States
patent application, entitled "SYSTEM AND METHOD
FOR ROUTING COMMUNICATION SIGNALS VIA A
DATA DISTRIBUTION NETWORK," Application Serial
No. 11/277,896, filed on March 29, 2006, and in United
States Patent Nos. 5,596,647, 5,617,331, and
5,953,429, each entitled "INTEGRATED VIDEO AND

33 34 



EP 2 514 062 B1

19

5

10

15

20

25

30

35

40

45

50

55

AUDIO SIGNAL DISTRIBUTION SYSTEM AND METH-
OD FOR USE ON COMMERCIAL AIRCRAFT AND
OTHER VEHICLES," which are assigned to the assignee
of the present application and the respective disclosures
of which are hereby incorporated herein by reference in
their entireties and for all purposes. Alternatively, and/or
additionally, the distribution system 1320 can be provided
in the manner set forth in the co-pending United States
patent application, entitled "OPTICAL COMMUNICA-
TION SYSTEM AND METHOD FOR DISTRIBUTING
CONTENT ABOARD A MOBILE PLATFORM DURING
TRAVEL," Serial No. 12/367,406, filed February 6, 2009,
which is assigned to the assignee of the present appli-
cation and the disclosure of which is hereby incorporated
herein by reference in its entirety and for all purposes.
[0115] As illustrated in Fig. 8, the distribution system
1320 can be provided as a plurality of area distribution
boxes (or ADBs) 1322, a plurality of floor disconnect box-
es (or FDBs) 1323, and a plurality of seat electronics
boxes (or SEBs) (and/or video seat electronics boxes (or
VSEBs) and/or premium seat electronics boxes (or
PSEBs)) 1324 being configured to communicate in real
time via a plurality of wired and/or wireless communica-
tion connections 1325. The distribution system 1320 like-
wise can include a switching system 1321 for providing
an interface between the distribution system 1320 and
the headend system 1310H. The switching system 1321
can comprise a conventional switching system, such as
an Ethernet switching system, and is configured to couple
the headend system 1310H with the area distribution
boxes 1322. Each of the area distribution boxes 1322 is
coupled with, and communicates with, the switching sys-
tem 1321.
[0116] Each of the area distribution boxes 1322, in turn,
is coupled with, and communicates with, at least one seat
electronics box 1324. The area distribution boxes 1322
and the associated seat electronics boxes 1324 can be
coupled in any conventional configuration. One or more
sets of the seat electronics boxes 1324, for example, can
extend from a selected area distribution box 1322. In one
embodiment, each set comprises a plurality of the seat
electronics boxes 1324 provided in a daisy-chain config-
uration, wherein the sets of the seat electronics boxes
1324 are disposed in a star network topology about a
central area distribution box 1322. In other words, several
daisy-chained sets of the seat electronics boxes 1324
can extend from the central area distribution box 1322 in
a star network arrangement.
[0117] The area distribution boxes 1322 can be cou-
pled with the seat electronics boxes 1324 directly or, as
illustrated in Fig. 8, indirectly via at least one intermediate
system, such as a floor disconnect box 1323. Although
the area distribution boxes 1322 and the associated floor
disconnect boxes 1323 can be coupled in any conven-
tional configuration, the associated floor disconnect box-
es 1323 preferably are disposed in a star network topol-
ogy about a central area distribution box 1322 as illus-
trated in Fig. 8. Each floor disconnect box 1323 is coupled

with, and services, a plurality of daisy-chains of seat elec-
tronics boxes 1324. The seat electronics boxes 1324, in
turn, are configured to communicate with the user inter-
face systems 1360. Each seat electronics box 1324 can
support one or more of the user interface systems 1360.
[0118] The switching systems 1321, the area distribu-
tion boxes 1322, the floor disconnect boxes 1323, the
seat electronics boxes 1324, the antenna system 1330,
the transceiver system 1340, the content source 1310,
the media server system 1310A, the headend system
1310H, the video interface systems 1362 (shown in Figs.
9A-B), the audio interface systems 1364 (shown in Figs.
9A-B), the user input systems 1366 (shown in Figs. 9A-
B), and other resources (and/or components) of the ve-
hicle information system 1300 preferably are provided
as line replaceable units (or LRUs) 1326. The use of line
replaceable units 1326 facilitate maintenance of the ve-
hicle information system 1300 because a defective line
replaceable unit 1326 can simply be removed from the
vehicle information system 1300 and replaced with a new
(or different) line replaceable unit 1326. The defective
line replaceable unit 1326 thereafter can be repaired for
subsequent installation. Advantageously, the use of line
replaceable units 1326 can promote flexibility in config-
uring the content distribution system 1320 by permitting
ready modification of the number, arrangement, and/or
configuration of the system resources of the content dis-
tribution system 1320. The content distribution system
1320 likewise can be readily upgraded by replacing any
obsolete line replaceable units 1326 with new line re-
placeable units 1326.
[0119] As desired, the floor disconnect boxes 1323 ad-
vantageously can be provided as routing systems and/or
interconnected in the manner set forth in the above-ref-
erenced co-pending United States patent application, en-
titled "SYSTEM AND METHOD FOR ROUTING COM-
MUNICATION SIGNALS VIA A DATA DISTRIBUTION
NETWORK," Application Serial No. 11/277,896, filed on
March 29, 2006. The distribution system 1320 can in-
clude at least one FDB internal port bypass connection
1325A and/or at least one SEB loopback connection
1325B. Each FDB internal port bypass connection 1325A
is a communication connection 1325 that permits floor
disconnect boxes 1323 associated with different area dis-
tribution boxes 1322 to directly communicate. Each SEB
loopback connection 1325B is a communication connec-
tion 1325 that directly couples the last seat electronics
box 1324 in each daisy-chain of seat electronics boxes
1324 for a selected floor disconnect box 1323 as shown
in Fig. 8. Each SEB loopback connection 1325B therefore
forms a loopback path among the daisy-chained seat
electronics boxes 1324 coupled with the relevant floor
disconnect box 1323.
[0120] Fig. 9A provides a view of an exemplary pas-
senger cabin 1380 of a passenger vehicle 1390, such as
the automobile 1390A (shown in Fig. 7A) and/or the air-
craft 1390B (shown in Fig. 7B), aboard which the vehicle
information system 1300 has been installed. The pas-
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senger cabin 1380 is illustrated as including a plurality
of passenger seats 1382, and each passenger seat 1382
is associated with a selected user interface system 1360.
Each user interface system 1360 can include a video
interface system 1362 and/or an audio interface system
1364. Exemplary video interface systems 1362 can in-
clude overhead cabin display systems 1362A with cen-
tralized controls, seatback display systems 1362B or
armrest display systems (not shown) each with individ-
ualized controls, crew display panels, and/or handheld
video presentation systems.
[0121] The audio interface systems 1364 of the user
interface systems 1360 can be provided in any conven-
tional manner and can include an overhead speaker sys-
tem 1364A, the handheld audio presentation systems,
and/or headphones coupled with an audio jack provided,
for example, at an armrest 1388 of the passenger seat
1382. One or more speaker systems likewise can be as-
sociated with the passenger seat 1382, such as a speak-
er system 1364B disposed within a base 1384B of the
passenger seat 1382 and/or a speaker system 1364C
disposed within a headrest 1384C of the passenger seat
1382. In a preferred embodiment, the audio interface sys-
tem 1364 can include an optional noise-cancellation sys-
tem for further improving sound quality produced by the
audio interface system 1364.
[0122] As shown in Fig. 9A, the user interface system
1360 likewise can include an input system 1366 for per-
mitting a user (or passenger) to communicate with the
vehicle information system 1300. The input system 1366
can be provided in any conventional manner and typically
includes one or more switches (or pushbuttons), such as
a keyboard or a keypad, and/or a pointing device, such
as a mouse, trackball, and/or stylus. As desired, the input
system 1366 can be at least partially integrated with,
and/or separable from, the associated video interface
system 1362 and/or audio interface system 1364. For
example, the video interface system 1362 and the input
system 1366 can be provided as a touchscreen display
system. The input system 1366 likewise can include one
or more peripheral communication connectors 1366P (or
ports) (shown in Fig. 11B) for coupling a peripheral input
device (not shown), such as a full-size computer key-
board, an external mouse, and/or a game pad, with the
vehicle information system 1300.
[0123] Preferably, at least one of the user interface sys-
tems 1360 includes a wired and/or wireless access point
1368, such as a conventional communication port (or
connector), for coupling a personal electronic (or media)
device 1200 (shown in Fig. 9B) with the vehicle informa-
tion system 1300. Passengers (not shown) who are
traveling aboard the passenger vehicle 1390 thereby can
enjoy personally-selected viewing content during travel.
The access point 1368 is located proximally to an asso-
ciated passenger seat 1382 and can be provided at any
suitable cabin surface, such as a seatback 1386, wall
1396, ceiling, and/or bulkhead.
[0124] Turning to Fig. 9B, the vehicle information sys-

tem 1300 is shown as communicating with one or more
personal electronic devices 1200. Each personal elec-
tronic device 1200 can store the audio and/or video view-
ing content 1210 and can be provided as a handheld
device, such as a laptop computer, a palmtop computer,
a personal digital assistant (PDA), cellular telephone, an
iPod® digital electronic media device, an iPhone® digital
electronic media device, and/or a MPEG Audio Layer 3
(MP3) device. Illustrative personal electronic devices
1200 are shown and described in the above-referenced
co-pending United States patent applications, entitled
"SYSTEM AND METHOD FOR DOWNLOADING
FILES," Application Serial No. 10/772,565, filed on Feb-
ruary 4, 2004; entitled "PORTABLE MEDIA DEVICE
AND METHOD FOR PRESENTING VIEWING CON-
TENT DURING TRAVEL," Application Serial No.
11/154,749, filed on June 15, 2005; and entitled "SYS-
TEM AND METHOD FOR RECEIVING BROADCAST
CONTENT ON A MOBILE PLATFORM DURING INTER-
NATIONAL TRAVEL," Application Serial No.
11/269,378, filed on November 7, 2005; entitled "SYS-
TEM AND METHOD FOR INTERFACING A PORTABLE
MEDIA DEVICE WITH A VEHICLE INFORMATION
SYSTEM," Application Serial No. 12/210,624, filed on
September 15, 2008; entitled "MEDIA DEVICE INTER-
FACE SYSTEM AND METHOD FOR VEHICLE INFOR-
MATION SYSTEMS," Application Serial No. 12/210,636,
filed on September 15, 2008; entitled "MEDIA DEVICE
INTERFACE SYSTEM AND METHOD FOR VEHICLE
INFORMATION SYSTEMS," Application Serial No.
12/210,652, filed on September 15, 2008; and entitled
"PORTABLE USER CONTROL DEVICE AND METHOD
FOR VEHICLE INFORMATION SYSTEMS," Application
Serial No. 12/210,689, filed on September 15, 2008.
[0125] The personal electronic devices 1200 as illus-
trated in Fig. 9B include a video display system 1240 for
visually presenting the viewing content 1210 and/or an
audio presentation system 1250 for audibly presenting
the viewing content 1210. Each personal electronic de-
vice 1200 likewise can include a user control system
1260, which can be provided in any conventional manner
and typically includes one or more switches (or pushbut-
tons), such as a keyboard or a keypad, and/or a pointing
device, such as a mouse, trackball, or stylus. The per-
sonal electronic devices 1200 thereby can select desired
viewing content 1210 and control the manner in which
the selected viewing content 1210 is received and/or pre-
sented.
[0126] Each of the personal electronic devices 1200
likewise can include at least one communication port (or
connector) 1270. The communication ports 1270 enable
the personal electronic devices 1200 to communicate
with the vehicle information system 1300 via the access
points 1368 of the respective user interface systems
1360. As illustrated with personal electronic device
1200A, for example, a selected communication port 1270
and access point 1368 can support wireless communi-
cations; whereas, a communication cable assembly
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1387 provides support for wired communications be-
tween another selected communication port 1270 and
access point 1368 associated with personal electronic
device 1200B. The wired communications between the
access point 1368 and the communication port 1270 for
the personal electronic device 1200B preferably include
providing operating power 1220 to the personal electron-
ic device 1200B.
[0127] In other words, each personal electronic device
1200 can include a device power connector (or port)
1270P that can be coupled with a system power connec-
tor (or port) 1368P. such as a conventional electrical pow-
er outlet, provided by the relevant access point 1368.
The system power connector 1368P can be disposed
adjacent to the relevant passenger seat 1382 and, when
coupled with the device power connector 1270P via the
communication cable assembly 1387, can provide the
operating power 1220 from the vehicle information sys-
tem 1300 to the personal electronic device 1200. As de-
sired, the viewing content 1210 and the operating power
1220 can be provided to the personal electronic device
1200 via separate communication cable assemblies
1387. When the communication port 1270 and the ac-
cess points 1368 are in communication, the vehicle in-
formation system 1300 supports a simple manner for per-
mitting the associated personal electronic device 1200
to be integrated with the vehicle information system 1300
using a user-friendly communication interface.
[0128] When no longer in use and/or direct physical
contact with the personal electronic device 1200 is not
otherwise required, the personal electronic device 1200
can be disconnected from the system power connector
1368P and stored at the passenger seat 1382. The pas-
senger seat 1382 can include a storage compartment
1389 for providing storage of the personal electronic de-
vice 1200. As illustrated with passenger seat 1382B, the
personal electronic device 1200 can be placed in a stor-
age pocket 1389B formed in the armrest 1388 of the pas-
senger seat 1382B. The storage compartment 1389 like-
wise can be provided on the seatback 1386 and/or the
headrest 1384 of the passenger seat 1382. As desired,
the storage compartment 1389 can comprise an over-
head storage compartment, a door storage compart-
ment, a storage compartment provided underneath the
passenger seat 1382, or any other type of conventional
storage compartment, such as a glove compartment,
trunk, or closet, available in the passenger vehicle 1390.
[0129] Fig. 10 shows the power management system
100 of Fig. 1, wherein the power management system
100 is associated with the vehicle information system
1300 of Figs. 7A-B, 8, and 9A-B. As illustrated in Fig. 10,
the headend system 1310H can comprise the power con-
trol system 400 for allocating the input power 610 from
the power source 200 among the loads 500 in the manner
set forth in more detail above with reference to Fig. 1;
whereas, selected resources (and/or components) of the
vehicle information system 1300 can comprise the loads
500. The loads 500, for example, can include one or more

area distribution boxes 1322, floor disconnect boxes
1323, and/or seat electronics boxes 1324 as discussed
above with reference to Fig. 8. As desired, the loads 500
likewise can include at least one at least one power con-
nector 1368P for coupling with, and providing output pow-
er 620N to, a selected personal electronic device 1200
(shown in Fig. 9B).
[0130] Although shown in Fig. 10 as communicating
indirectly via the power distribution system 300 for pur-
poses of illustration only, the power control system 400
and loads 500 can communicate in any conventional di-
rect and/or indirect manner. The power management
system 100 of Fig. 10, for example, can include a first
direct communication link (not shown) between the pow-
er control system 400 and at least one selected load 500
and/or a second direct communication link (not shown)
between two (or more) selected loads 500 in the manner
set forth above with reference to Fig. 1. The first direct
communication link thereby can enable the power control
system 400 to exchange the power control data 710
and/or the status data 720 directly with the selected load
500; whereas, the second direct communication link can
permit the power control data 710 and/or the status data
720 to be exchanged between the two selected loads
500.
[0131] The power management system 100 preferably
can be partially and/or completely software driven. For
example, the power management system 100 can com-
prise an application running on the headend system
1310H of the vehicle information system 1300. In funda-
mental terms, the power management system 100 can
deploy a software application at the headend system
1310H. The software application incorporates general
principals of current management with respect to the rel-
evant vehicle cabin equipment, such as commercial air-
craft cabin equipment. Strategies for a dynamic unobtru-
sive method of cabin equipment load shedding and load
sharing between vehicle power mains (or busbars) 250
(shown in Fig. 12), for example, can be incorporated into
the power management system 100. The power man-
agement system 100 preferably supports load sharing
within the vehicle cabin 1380 (shown in Figs. 9A-B)
among all current-consuming devices, such as various
system resources of the vehicle information system
1300, by reallocating unused power to current-consum-
ing devices in areas of the cabin where additional power
is needed.
[0132] The power management system 100 can re-
ceive and/or process power status data 720 from the pas-
senger vehicle 1390 and/or a content distribution system
1320 of the vehicle information system 1300 to generate
power control data 710 in the manner set forth above.
Thereby, the power management system 100 can sup-
port its management and cabin equipment control fea-
tures. Advantageously, the power management system
100 can utilize virtual operating parameters to support
the dynamic feature. The virtual operating parameters
enable the power management system 100 to establish
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"soft" operational boundaries for the current consuming
components of the architecture. To optimize current us-
age, the power management system 100 preferably is
capable of dynamically altering the established baseline
values during the execution of its management tasks in
those areas of the cabin where vehicle load conditions
warrant.
[0133] As desired, the power management system 100
can incorporate load assignment strategies for the cur-
rent-consuming components of the architecture, which
current-consuming components can serve as mecha-
nisms for calculating maximum operational load condi-
tions and/or establishing baseline operational bounda-
ries for each component. As a part of its dynamic man-
agement structure, the power management system 100
can incorporate an ability to support predefined load shed
priorities or specified vehicle cabin class/zones and load
types. The power management system 100 thereby can
advantageously provide a dynamic, unobtrusive manner
for optimizing power distribution and its usage within a
passenger vehicle 1390 (shown in Figs. 7A-B). In other
words, the power management system 100 can dynam-
ically manage multiple forms of power at a plurality of
different levels throughout the passenger vehicle 1390,
such as at a selected passenger seat 1382 (shown in
Figs. 9A-B) and/or within a selected passenger seat
group 1383 (shown in Fig. 12), if vehicle power load con-
ditions warrant.
[0134] Turning to Fig. 11A, the power distribution sys-
tem 300 of the power management system 100 is shown
as including at least one power conversion system 310.
In the manner set forth in more detail above with refer-
ence to Fig. 1, the power conversion system 310 can
convert the input power 610 into each respective output
power 620A-N. The power conversion system 310 there-
by can provide the output power 620A-N with suitable
power characteristics to a predetermined number of
loads 500. In a preferred embodiment, the loads 500 can
include at least one power connector 1368P and/or at
least one seat electronics box 1324. The power conver-
sion system 310 of Fig. 11A is shown as providing output
power 620A-C to a plurality of power connectors 1368P
and as providing output power 620D, ... , 624N-1, 620N
to a plurality of seat electronics boxes 1324.
[0135] Although the power conversion system 310 can
provide the output power 620A-N with any preselected
power characteristics, the output power 620A-N provided
to similar types of loads 500 preferable is uniform. As
desired, the output power 620A-C provided to the power
connectors 1368P preferably is uniform and can differ
from a uniform output power 620D, ... , 620N-1, 620N
provided to the seat electronics boxes 1324. In one pre-
ferred embodiment, the power conversion system 310
can receive multi-phase input power 610 and convert the
multi-phase input power 610 into single-phase output
power 620A-C that can be made available at the power
connectors 1368P. For example, if the input power 610
comprises three-phase, 115VAC, 360-800Hz variable

frequency power, the power conversion system 310 can
convert the input power 610 into output power 620A-C
that includes a plurality of single-phase, 110VAC, 60Hz
power for personal electronic devices 1200 (shown in
Fig. 9B) that can be coupled with the power connectors
1368P. The power conversion system 310 likewise can
provide output power 620D, ... , 620N-1, 620N that com-
prises direct current (DC) power, such as 28VDC, 150W,
to the seat electronics boxes 1324. As desired, the power
conversion system 310 can provide (or pass-through)
the multi-phase input power 610 to other system resourc-
es, including another power conversion system 310, with-
in the vehicle information system 1300.
[0136] The headend system 1310H can exchange the
status data 702 with the power source 200 and/or the
power control data 710 with the loads 500 in any con-
ventional manner. The headend system 1310H and the
loads 500 are shown in Fig. 11A as exchanging the power
control data 710 via an area distribution box 1322. The
seat electronics boxes 1324 preferably support Ethernet
communications, such as any type of Fast Ethernet
(100Base-X and/or 100Base-T) communications and/or
Gigabit (1000Base-X and/or 1000Base-T) Ethernet com-
munications with a local area distribution box 1322 and/or
an adjacent seat electronics box 1324 in the manner set
forth in the above-referenced co-pending United States
patent application, entitled "SYSTEM AND METHOD
FOR MANAGING CONTENT ON MOBILE PLAT-
FORMS," Application Serial No. 11/123,327, filed on May
6, 2005.
[0137] As desired, a selected first group of the loads
500 can be associated with, and exchange power control
data 710 with the headend system 1310H by way of, a
first area distribution box 1322; whereas, a selected sec-
ond group of the loads 500 can be associated with, and
exchange the power control data 710 with the headend
system 1310H by way of, a second area distribution box
1322. Although Fig. 11A illustrates each of the loads 500
as being coupled in series with a common area distribu-
tion box 1322, the loads 500 can be coupled with the
area distribution box 1322 in any conventional arrange-
ment. In one preferred embodiment, the headend system
1310H can exchange power control data 710 and/or sta-
tus data 702 with one or more selected power conversion
systems 310 in the manner set forth above.
[0138] Fig. 11B illustrates an alternative embodiment
of the power management system 100 of Fig. 11A,
wherein the loads 500 that can receive output power
620A-N from a selected power conversion system 310
can include any selected system resource (or compo-
nent) of the vehicle information system 1300. A selected
seat electronics box 1324, for example, can provide view-
ing content 1210 (shown in Figs. 7A-B), such as network
data and digital audio/video content, to each associated
passenger seat 1382 (shown in Figs. 9A-B). The power
conversion system 310 can provide output power 620D
to a video interface system 1362 and/or output power
620E to an audio interface system 1364 for presenting
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the viewing content 1210. Similarly, a user input system
1366 for controlling presentation of the viewing content
1210 and/or a peripheral communication connector
1366P arc shown as respectively receiving output power
620F, 620H.
[0139] Other system resources of the vehicle informa-
tion system 1300 likewise can receive output power 620
from the power conversion system 310. The other system
resources of the vehicle information system 1300, for ex-
ample, can include a seat electronics system 1385 for
enhancing a passenger’s travel experience. Typically be-
ing disposed within a passenger seat 1382 (shown in
Figs. 9A-B) associated with a premium seat class, the
seat electronics system 1385 can include an in-seat mas-
sage system (not shown) and/or at least one actuator
system (not shown) for electrically (or electronically) ad-
justing a positioning of the passenger seat 1382. The
seat electronics system 1385 is shown as receiving the
output power 620G from the power conversion system
310. As the system resources of the vehicle information
system 1300 are activated and/or deactivated over time,
the input power 610 provided by the power source 200
and/or the output power 620A-N provided by the power
conversion system 310 can dynamically change in the
manner set forth above.
[0140] Another alternative embodiment of the power
management system 100 of Fig. 10 is illustrated in Fig.
12. Turning to Fig. 12, the power source 200 is shown
as receiving main power 650 and as comprising a plurality
of power source subsystems 202 being provided in the
manner set forth in more detail above with reference to
Fig. 6B. The main power 650 can be provided via at least
one power main (or busbar) 250 and can comprise a
predetermined number of main power components
650A-C. The total main power 650 available from each
power main 250 typically is limited by a maximum power
rating (and/or power budget) of the power main 250. If
the main power 650 comprises multi-phase power, each
main power component 650A-C can include a selected
phase of the multi-phase main power 650. Each power
source subsystem 202, in other words, can be configured
to provide an input power 610 that comprises a single
phase of alternating current (or AC) power. In one pre-
ferred embodiment, the main power 650 comprises
three-phase power, and the power source subsystems
202 of the power source 200 are provided in a preselect-
ed multiple of three such that each phase of the main
power 650 is associated with a uniform number of the
power source subsystems 202. Thereby, the power
source 200, for example, can include three, six, nine,
twelve, and/or fifteen power source subsystems 202.
[0141] The power source subsystems 204, 206, 208
of the power source 200 are shown as receiving respec-
tive main power components 650A-C of the main power
650 and as converting the respective main power com-
ponents 650A-C into associated input power 610A-C.
The power source 200 thereby can provide the input pow-
er 610A-C to the power conversion system 310 and/or

exchange status data 720 with the headend system
1310H in the manner discussed above. Each power
source subsystem 204, 206, 208 is shown as being as-
sociated with a portion of the status data 720. Power
source subsystem 204, for example, can exchange sta-
tus data 720A with the headend system 1310H; whereas,
power source subsystems 206, 208 can exchange status
data 720B, 720C, respectively, with the headend system
1310H. The headend system 1310H thereby can ex-
change individualized status data 720A, 720B, 720C with
each of the power source subsystems 204, 206, 208,
respectively.
[0142] Fig. 12 also illustrates that the loads 500 can
be arranged into one or more passenger seat groups
1383 of passenger seats 1382 (shown in Figs. 9A-B) that
can be distributed throughout the passenger cabin 1380
(shown in Figs. 9A-B) of a passenger vehicle 1390
(shown in Figs. 9A-B). As shown in Fig. 12, each pas-
senger seat group 1383 can be associated with at least
one seat electronics box 1324 and/or one or more power
connectors 1368P. Preferably, a power connector 1368P
is disposed adjacent to each passenger seat 1382 within
a selected passenger seat group 1383; whereas, a seat
electronics box 1324 can be associated with a plurality
of passenger seats 1382 within the selected passenger
seat group 1383. Output power 620 thereby can be made
available at each passenger seat 1382 within the pas-
senger seat group 1383 for personal electronic devices
1200 (shown in Fig. 9B) that are coupled with the power
connectors 1368P. The power management system 100
advantageously can manage the output power 620 for
all system resources (and/or components) associated
with the passenger seats 1382, including personal elec-
tronic devices 1200 and/or seat electronics systems 1385
(shown in Fig. 11B).
[0143] The output power 620 provided to each respec-
tive passenger seat group 1383 preferably is suitable for
supplying each system resource (and/or components)
associated with the passenger seat group 1383, such as
the seat electronics box 1324 and/or the power connec-
tors 1368P. In other words, the output power 620A pro-
vided to the passenger seat group 1383A is compatible
with each system resource associated with the passen-
ger seat group 1383A; whereas, the output power
620B, ... , 620N provided to the passenger seat groups
1383B, ... , 1383N is compatible with the system resourc-
es associated with the respective passenger seat groups
1383B, ... , 1383N. The output power 620 can be uniform
and/or different among the passenger seat groups 1383.
For example, passenger seat groups 1383 associated
with a first seat group class can include premium system
resources, such as the seat electronics system 1385,
that may not be available to passenger seat groups 1383
associated with a second seat group class.
[0144] The seat electronics box 1324 preferably is the
master of the in-seat network for the passenger seat
group 1383 and can incorporate a suitable interface, such
as an RS-485 interface, for supporting in seat network

43 44 



EP 2 514 062 B1

24

5

10

15

20

25

30

35

40

45

50

55

requirements defined in ARINC Specification No. 485P2
Cabin Equipment Interfaces (CEI) Physical Layer - In-
Seat Protocol. Although the passenger seat groups 1383
and the headend system 1310H can communicate in any
conventional manner, the passenger seat groups 1383A,
1383B, ... , 1383N associated with the power conversion
system 310 are shown as communicating with the head-
end system 1310H via a common area distribution box
1322. The headend system 1310H thereby exchanges
power control data 710 with each of the passenger seat
groups 1383A, 1383B, ... , 1383N. The exchange of the
power control data 710 permits the headend system
1310H to selectably disable one or more system resource
associated with a predetermined passenger seat group
1383A, 1383B, ... , 1383N in an effort to resolve an un-
desired power condition in the manner set forth above
with reference to Figs. 1 and 2.
[0145] An illustrative method 800 for managing the
conversion of the multi-phase main power 650 (shown
in Fig. 12) into the output power 620 is shown in Fig. 13.
Selected processes within the power management meth-
od 800 of Fig. 13 are represented by reference designa-
tors that are common to the reference designators asso-
ciated with selected processes within the power man-
agement method 800 of Fig. 5B. The use of common
reference designators within the power management
methods 800 is intended to represent that the associated
processes can comprise equivalent processes. Turning
to Fig. 13, the power management method 800 is illus-
trated as including, at 805, establishing the one or more
operational parameters associated with first and second
power limiting modes. The operational parameters can
represent virtual operational boundaries for the power
source subsystems 204, 206, 208 (shown in Fig. 12) of
the power source 200 in terms of current for managing
the power conversion. If the power management system
100 (shown in Fig. 12) includes more than one power
source 200, operational parameters can be established
for each power source 200, and the operational param-
eters can be uniform and/or different among the power
sources 200.
[0146] In one embodiment, the operational parameters
can be based upon a (theoretical) absolute maximum
baseline power limit for a selected power source 200
across all phases of the multi-phase main power 650. To
assist in managing power distribution in the form of cur-
rent, the operational parameters can include establishing
virtual operational parameters based upon the (theoret-
ical) maximum baseline power limit, the (theoretical)
maximum baseline current limit, or both for the selected
power source 200. The (theoretical) maximum baseline
current limit represents an operation current limit across
all phases of the multi-phase main power 650. The virtual
operational parameters for the selected power source
200, for instance, can comprise a predetermined per-
centage of the maximum baseline power limit and/or the
maximum baseline current limit. The predetermined per-
centage can comprise any suitable percentage value (or

percentage range) between 0% and 100%, inclusive. For
example, the predetermined percentage can comprise
ninety percent of the maximum baseline power and/or
current limit. The numerical values cited throughout this
specification are intended for purposes of illustration only
and not for purposes of limitation.
[0147] As desired, the virtual operational parameters
for the selected power source 200 can be dynamically
adjusted in real-time to a greater and/or smaller value if
the load conditions of the associated power main (or bus-
bar) 250 (shown in Fig. 12) warrant. The virtual opera-
tional parameters for the selected power source 200 like-
wise can be adjusted based upon a priority of service of
the resources (and/or components) of the vehicle infor-
mation system 1300 (shown in Fig. 12). The virtual op-
erational parameters for the selected power source 200
preferably establish boundaries that enable the power
management system 100 to safely operate within the op-
erational limits of the power main 250. Thereby, even if
the power sources 200 are collectively capable of pro-
viding more power than that which is available from the
power main 250 for distribution, the power management
system 100 advantageously can implement a load as-
signment strategy for avoiding operational load condi-
tions that exceed the available power budget of the power
main 250.
[0148] As shown in Fig. 13, the selected operational
parameters for the first power limiting mode, at 805A,
can include a set current value, a release current value,
and/or a release timer value in the manner discussed in
more detail above with reference to the establishing, at
805A, as shown in Fig. 5B. The selected operational pa-
rameters for the second power limiting mode, at 805C,
likewise can include a set current value, a release current
value, and/or a release timer value in the manner set
forth above with reference the establishing, at 805C. The
release timer values of the first and second power limiting
modes each can be provided as discussed above with
reference to Fig. 5B. One illustrative manner for estab-
lishing the set current values and the release current val-
ues for the first and second power limiting modes of the
selected power source 200 is shown and described with
reference to Fig. 14.
[0149] Fig. 14 illustrates an exemplary power (and/or
current) meter 210 for the selected power source 200.
The power meter 210 shows a total power (and/or cur-
rent) limit range of the input power 610 that can be pro-
vided by the selected power source 200 across all power
phases. The power (and/or current) limit range of the
input power 610 is illustrated as a function of the maxi-
mum baseline power and/or current limit of the selected
power source 200. As shown in Fig. 14, the input power
610 can range between 0% and 100%, inclusive, of the
maximum baseline power and/or current limit. The set
current value and the release current value for each pow-
er limiting mode thereby can be established within the
maximum baseline power and/or current limits of the se-
lected power source 200. The set current value and the
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release current value for the first power limiting mode
preferably are disposed within the set current value and
the release current value for the second power limiting
mode as illustrated in Fig. 14.
[0150] Returning to Figs. 12 and 13, the set current
value and the release current value for each power lim-
iting mode are established for each power source 200 to
facilitate management of power (and/or current) distribu-
tion throughout the vehicle information system 1300 as
set forth above. Preferably, the set current values and
the release current values are established, at 805, rela-
tive to managing output power 620 provided to one or
more associated power connectors 1368P. The set cur-
rent value and the release current value for the first power
limiting mode of a selected power source 200 represent
a current boundary at the power source level, which,
when detected, causes the power management system
100 to impose a first tier of power management by disa-
bling all unused power connectors 1368P that receive
output power 620 from the selected power source 200.
A selected power connector 1368P can be deemed to
be unused when no personal electronic device 1200
(shown in Fig. 9B) or other electronic device is connected
with the power connector 1368P and/or when no output
power 620 is being drawn from the power connector
1368P. Similarly, the set current value and the release
current value for the second power limiting mode repre-
sent a second tier of power management, wherein, when
detected, disables all power connectors 1368P that re-
ceive output power 620 from the selected power source
200.
[0151] As set forth above, the set current value and
the release current value of the first and second power
limiting modes for a selected power source 200 can be
established, at 805, as a predetermined percentage of
the maximum baseline power limit and/or the maximum
baseline current limit of the selected power source 200
across all power phases. Alternatively, and/or addition-
ally, the release current value can be established, at 805,
as a predetermined current offset from the associated
set current value. The release timer value of each power
limiting mode can be established, at 805, to determine
when the relevant power limiting mode can be exited,
and the normal operation mode can be re-entered. Even
if the resultant measured input current 610 becomes less
than the release current value, at 870, the resultant meas-
ured input current 610 preferably is required to remain
less than the release current value for at least a prede-
termined time interval before the normal operation mode
can be re-entered. In other words, if the resultant meas-
ured input current 610 becomes greater than the release
current value before the predetermined time interval
elapses, the predetermined time interval terminates and
can restart once the resultant measured input current
610 subsequently becomes less than the release current
value.
[0152] In a preferred embodiment, the set current value
and the release current value of the first and second pow-

er limiting modes for the selected power source 200 can
be established, at 805, based at least in part on a seat
class associated with the passenger seat groups 1383
that receive output power 620 from the selected power
source 200. In other words, for a selected power source
200, the set current value of a relevant power limiting
mode can comprise a first predetermined percentage of
the maximum baseline power (and/or current) limit for
passenger seat groups 1383 within a first seat class;
whereas, the set current value of the relevant power lim-
iting mode can comprise a second predetermined per-
centage of the maximum baseline power (and/or current)
limit for passenger seat groups 1383 within a second seat
class. Although the first and second predetermined per-
centages can comprise the same percentage, the set
current value for passenger seat groups 1383 within a
premium seat class preferably comprises a predeter-
mined percentage of the maximum baseline power
(and/or current) limit that is less than a predetermined
percentage of the maximum baseline power (and/or cur-
rent) limit that is associated with the set current value for
passenger seat groups 1383 within an economy seat
class.
[0153] For example, the set current value of the first
power limiting mode can be established, at 805A, for pas-
senger seat groups 1383 within the premium seat class
at eighty percent of the maximum baseline power (and/or
current) limit; whereas, the set current value of the first
power limiting mode can be established, at 805A, for pas-
senger seat groups 1383 within the economy seat class
at eighty-five percent of the maximum baseline power
(and/or current) limit. If the release current value of the
first power limiting mode is established, at 805A, as a
predetermined current offset of five amperes from the set
current value, the release current value of the first power
limiting mode can be established, at 805A, for passenger
seat groups 1383 within the premium seat class at eighty
percent of the maximum baseline power (and/or current)
limit less the five-ampere current offset.
[0154] Similarly, the release current value of the first
power limiting mode can be established, at 805A, for pas-
senger seat groups 1383 within the economy seat class
at eighty-five percent of the maximum baseline power
(and/or current) limit less the five-ampere current offset.
In one embodiment, a selection of the set current value
and the release current value advantageously can pro-
vide a hysteresis effect for entering and/or exiting the first
power limiting mode with a hysteresis value being equal
to a difference between the set current value and the
release current value. Use of hysteresis can help to inhibit
instability within the power management system 100
(and/or power management method 800). The release
timer value of the first power limiting mode can be uni-
formly established, at 805A, for each seat class at any
suitable predetermined period of time in the manner set
forth above and, for purposes of illustration only, can
comprise ten seconds.
[0155] As desired, the set current value, release cur-
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rent value, and/or the release timer value for the second
power limiting mode can be uniformly established, at
805B, for each seat class. An illustrative value for the set
current value for the second power limiting mode can
comprise ninety percent of the maximum baseline power
(and/or current) limit; whereas, the release current value
for the second power limiting mode can be established
as a predetermined current offset of ten amperes from
the set current value. In one embodiment, a selection of
the set current value and the release current value ad-
vantageously can provide a hysteresis effect for entering
and/or exiting the second power limiting mode with a hys-
teresis value being equal to a difference between the set
current value and the release current value. Use of hys-
teresis can help to inhibit instability within the power man-
agement system 100 (and/or power management meth-
od 800). The release timer value of the second power
limiting mode can be any suitable predetermined period
of time in the manner set forth above and can comprise
sixty seconds for purposes of illustration only. As set forth
above, the numerical values cited for the set current val-
ue, release current value, and the release timer value for
the first and second power limiting modes are intended
for purposes of illustration only and not for purposes of
limitation.
[0156] Under normal operating conditions, the power
sources 200 typically can enter the first power limiting
mode on a regular basis particularly if the power sources
200 can collectively provide more power than that which
is available from the power main 250 for distribution. The
power sources 200, however, generally will not routinely
enter the second power limiting mode. The power sourc-
es 200 associated with the passenger seat groups 1383
within the premium seat class can enter the second pow-
er limiting mode, for example, due to the seat electronics
system 1385 (shown in Fig. 11B) and other intermittent
loads 500 that can present measurable short-term devi-
ations in power consumption. Since the power consump-
tion deviations have a short duration, these power sourc-
es 200 typically will remain in the second power limiting
mode only for the predetermined period of time estab-
lished by the release timer value for the second power
limiting mode.
[0157] Once the selected operational parameters for
the first and second power limiting modes have been
established, the normal operation mode can be entered,
at 810, in the manner set forth above with reference to
Fig. 5B. In the normal operation mode, one or more of
the loads 500, including at least one power connector
1368P, associated with the power source 200 can be
enabled, at 815. The enabled power connectors 1368P
can comprise all or a selected portion of the power con-
nectors 1368P associated with the power source 200,
and the selection of loads 500 that are enabled, at 815,
can dynamically vary over time in the manner set forth
above with reference to Fig. 5B. As desired, at least one
of the enabled loads 500, including the enabled power
connectors 1368P, can be independently deactivated

and/or activated, which can affect a level of input current
610 provided by the power source 200. As a larger
number of the enabled loads 500 becomes activated, the
input current 610 can increase and approach the maxi-
mum power rating of the power source 200.
[0158] The power management method 800, at 820,
includes measuring the input current 610 provided by the
selected power source 200 to the enabled loads 500
across all power phases. The measurement of the input
current 610, at 820, is discussed in more detail above
with reference to the measurement, at 820, of Fig. 5B.
The measured input current 610 can be compared with,
at 830, with at least one operational parameter associ-
ated with the first power limiting mode and, at 825, with
at least one operational parameter associated with the
second power limiting mode in the manner set forth
above. As shown in Fig. 13, for example, the operational
parameters for the first and second power limiting modes
can include respective set current values.
[0159] Thereby, if the input current 610 provided by
the power source 200 is less than the set current value
for the first power limiting mode, the normal operation
mode can be maintained, and the input current 610 pro-
vided by the selected power source 200 to the enabled
loads 500 can again be measured, at 820. If the input
current 610 provided by the power source 200 is greater
than the set current value for the second power limiting
mode, the second power limiting mode, at 880, can be
entered; whereas, the first power limiting mode, at 840,
can be entered if the input current 610 provided by the
power source 200 is greater than the set current value
for the first power limiting mode but is less than the set
current value for the second power limiting mode.
[0160] In the first power limiting mode, at least one of
the unused enabled power connectors 1368P can be dis-
abled, at 850. After one or more of the unused enabled
power connectors 1368P has been disabled, the input
current 610 provided by the selected power source 200
to the remaining enabled loads 500 can be measured
across all power phases, at 860, and the resultant meas-
ured input current 610 can be compared, at 865, with the
set current value for the second power limiting mode. If
the resultant measured input current 610 is greater than
the set current value for the second power limiting mode,
the second power limiting mode can be entered, at 880.
Otherwise, if the resultant measured input current 610 is
less than the set current value for the second power lim-
iting mode, the resultant measured input current 610 can
be compared, at 870, with the release current value for
the first power limiting mode. If the resultant measured
input current 610 is greater than the release current value
for the first power limiting mode (and less than the set
current value for the second power limiting mode), the
first power limiting mode can be maintained, and the input
current 610 provided by the selected power source 200
to the remaining enabled loads 500 can again be meas-
ured, at 860.
[0161] When the resultant measured input current 610,
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at 870, is less than the release current value, the normal
operation mode can be re-entered, at 810, wherein the
disabled power connectors 1368P can again be enabled
to receive input current 610 from the selected power
source 200 in the manner discussed above. Preferably,
the resultant measured input current 610 can be required
to remain less than the release current value for at least
a predetermined time interval before the normal opera-
tion mode can be re-entered. As illustrated in Fig. 13, the
first power limiting mode can be maintained until the input
current 610 provided by the power source 200 remains
less than the release current value for a time interval that
is greater than the release timer value. If the input current
610 remains less than the release current value through-
out the time interval, the first power limiting mode can be
exited, and the normal operation mode can be re-en-
tered. Otherwise, the first power limiting mode continues
until the input current 610 can remain less than the re-
lease current value until the time interval has elapsed
and/or the input current 610 becomes greater the set
current value for the second power limiting mode.
[0162] Upon entering the second power limiting mode,
at 880, each of the enabled power connectors 1368P are
disabled, at 882. The enabled power connectors 1368P
can be disabled, at 882, regardless of whether the ena-
bled power connectors 1368P are in use. After the ena-
bled power connectors 1368P have been disabled, the
input current 610 provided by the selected power source
200 to the remaining enabled loads 500 can be measured
across all power phases, at 884, and the resultant meas-
ured input current 610 can be compared, at 886, with the
release current value for the second power limiting mode.
If the resultant measured input current 610 is greater than
the release current value for the second power limiting
mode, the second power limiting mode can be main-
tained, and the input current 610 provided by the selected
power source 200 to the remaining enabled loads 500
can again be measured, at 884.
[0163] When the resultant measured input current 610,
at 886, is less than the release current value of the second
power limiting mode, the normal operation mode can be
re-entered, at 810, wherein the disabled power connec-
tors 1368P can again be enabled to receive input current
610 from the selected power source 200 in the manner
discussed above. Preferably, the resultant measured in-
put current 610 can be required to remain less than the
release current value of the second power limiting mode
for at least a predetermined time interval before the nor-
mal operation mode can be re-entered. As illustrated in
Fig. 13, for example, the second power limiting mode can
be maintained until the input current 610 provided by the
power source 200 remains less than the release current
value of the second power limiting mode for a time interval
that is greater than the release timer value of the second
power limiting mode.
[0164] If the input current 610 remains less than the
release current value of the second power limiting mode
throughout the time interval of the second power limiting

mode, the second power limiting mode can be exited,
and the normal operation mode can be re-entered. Oth-
erwise, the second power limiting mode continues until
the input current 610 can remain less than the release
current value of the second power limiting mode until the
time interval has elapsed. As desired, the second power
limiting mode can transition into the first power limiting
mode under appropriate circumstances. The power man-
agement method 800 thereby can comprise an incremen-
tal and/or hierarchical dynamic method for attempting to
resolve undesired power conditions. Although shown
and described with reference to Figs. 12 and 13 as dis-
abling one or more enabled power connectors 1368P
that receive output power 620 from the selected power
source 200 for purposes of illustration only, the power
management method 800 can be configured to disable
any suitable system resource (and/or component), in-
cluding the system resources illustrated in Fig. 11B, of
the vehicle information system 1300, as desired, upon
entering a selected power limiting mode.
[0165] Turning to Figs. 15A-B, the power management
system 100 of Fig. 12 is shown as including a power
distribution system 300 that comprises a plurality of pow-
er conversion systems 310. The power conversion sys-
tems 310 each can be provided in the manner set forth
in more detail above with reference to Fig. 12 and are
shown as being coupled with the power source 200 in
conventional series arrangement. As illustrated in Figs.
15A-B, power conversion system 310A can be coupled
with the power source 200. The power conversion system
310A thereby can receive multi-phase input power 610
from the power source 200 and convert the multi-phase
input power 610 into output power 620 suitable for use
by loads 500 within an associated passenger seat group
1383. The power conversion system 310A likewise can
provide (or pass-through) the multi-phase input power
610 to other system resources, including power conver-
sion system 310B. Thereby, the power conversion sys-
tem 310B also can receive the multi-phase input power
610 and convert the multi-phase input power 610 into
output power 620 suitable for use by loads 500 within an
associated passenger seat group 1383.
[0166] The headend system 1310H can exchange the
status data 702 with the power source 200 and/or the
power control data 710 with the loads 500 within the re-
spective passenger seat groups 1383 in the manner set
forth in more detail above with reference to Fig. 12. As
illustrated in Fig. 15A, the headend system 1310H and
the loads 500 within the passenger seat group 1383 as-
sociated with the power conversion system 310A can
exchange the power control data 710 via a first area dis-
tribution box 1322; whereas, the headend system 1310H
and the loads 500 within the passenger seat group 1383
associated with the power conversion system 310B can
exchange the power control data 710 via a second area
distribution box 1322. Fig. 15B shows the headend sys-
tem 1310H exchanging the power control data 710 with
the loads 500 within both passenger seat groups 1383

51 52 



EP 2 514 062 B1

28

5

10

15

20

25

30

35

40

45

50

55

via a common area distribution box 1322. Although
shown and described with reference to Figs. 15A-B as
comprising a series arrangement of two power conver-
sion systems 310A, 310B for purposes of illustration only,
the power distribution system 300 can include any suit-
able number of power conversion systems 310, which
can be provided in any conventional configuration. Each
power conversion system 310 preferably is configured
to convert received multi-phase input power 610 into out-
put power 620 suitable for use by loads 500 within a re-
spective passenger seat group 1383 in the manner set
forth above.
[0167] The power management system 100 of Fig. 16
likewise is shown as including a power distribution sys-
tem 300 that comprises a plurality of power conversion
systems 310. Each power conversion system 310 can
be provided in the manner set forth in more detail above
with reference to Fig. 12 and, as illustrated in Fig. 16,
can be coupled with one or more respective power source
subsystems 202 of the power source 200. In other words,
the power source 200 can include a plurality of power
source subsystems 202, and each power source subsys-
tem 202 can be coupled with a relevant power conversion
system 310. If the power source 200 provides multi-
phase input power 610, each power conversion system
310 can be coupled with a plurality of power source sub-
systems 202, wherein each power source subsystem 202
provides a selected input power phase 610A, 610B, 610C
of the multi-phase input power 610 to the power conver-
sion system 310.
[0168] In one preferred embodiment, the main power
650 comprises three-phase power, and the power source
subsystems 202 of the power source 200 are provided
in a preselected multiple of three such that each phase
of the main power 650 is associated with a uniform
number of the power source subsystems 202. The power
source subsystems 202 of the power source 200 thereby
can be grouped into sets of three power source subsys-
tems 202. Each set of three power source subsystems
202 thereby can be coupled with a relevant power con-
version system 310, wherein each power source subsys-
tem 202 in the set provides a respective input power
phase 610A, 610B, 610C of the multi-phase input power
610 to the power conversion system 310.
[0169] As shown in Fig. 16, for instance, the power
source 200 includes power source subsystem 204 for
providing input power phase 610A to power conversion
system 310A, power source subsystem 206 for providing
input power phase 610B to the power conversion system
310A, and power source subsystem 208 for providing
input power phase 610C to the power conversion system
310A. The power conversion system 310A thereby can
receive multi-phase input power 610 from the power
source 200 and convert the multi-phase input power 610
into output power 620 suitable for use by loads 500 within
an associated passenger seat group 1383. Similarly,
power source subsystems 214, 216, 218 are illustrated
as respectively providing input power phases 610A,

610B, 610C to power conversion system 310C. The pow-
er conversion system 310C thereby also can receive the
multi-phase input power 610 and convert the multi-phase
input power 610 into output power 620 suitable for use
by loads 500 within an associated passenger seat group
1383.
[0170] The headend system 1310H can exchange the
status data 702 with the power source 200 and/or the
power control data 710 with the loads 500 within the re-
spective passenger seat groups 1383 in the manner set
forth in more detail above with reference to Fig. 12. As
discussed above, each power source subsystem 202 is
shown as being associated with a portion of the status
data 720. Power source subsystem 204, for example,
can exchange status data 720A with the headend system
1310H; whereas, power source subsystems 206, 208
can exchange status data 720B, 720C, respectively, with
the headend system 1310H. Similarly, power source sub-
systems 214, 216, 218 can exchange status data 720R,
720S, 720T, respectively, with the headend system
1310H. The headend system 1310H thereby can ex-
change individualized status data 720A, 720B, 720C,
720R, 720S, 720T with each of the power source sub-
systems 204, 206, 208, 214, 216, 218. As illustrated in
Fig. 16, the headend system 1310H and the loads 500
within the passenger seat group 1383 associated with
the power conversion system 310A can exchange the
power control data 710 via a first area distribution box
1322; whereas, the headend system 1310H and the
loads 500 within the passenger seat group 1383 associ-
ated with the power conversion system 310C can ex-
change the power control data 710 via a second area
distribution box 1322.
[0171] Although shown and described with reference
to Fig. 16 as comprising two power conversion systems
310A, 310C for purposes of illustration only, the power
distribution system 300 can include any suitable number
of power conversion systems 310. Each power conver-
sion system 310 preferably is configured to receive multi-
phase input power 610 from a respective set of power
source subsystems 202 and to convert the received mul-
ti-phase input power 610 into output power 620 suitable
for use by loads 500 within a respective passenger seat
group 1383 in the manner set forth above. In other words,
if the main power 650 comprises three-phase power, the
power source 200 can provide three power source sub-
systems 202 for each power conversion systems 310,
wherein the power source subsystems 202 provide the
respective input power phases 610A, 610B, 610C to a
relevant power conversion system 310. For example, the
power source 200 can include three, six, nine, twelve,
fifteen, etc. of the power source subsystems 202 depend-
ing upon the predetermined number of power conversion
system 310 disposed within the power distribution sys-
tem 300.
[0172] Turning to Fig. 17, the power management sys-
tem 100 of Fig. 16 is shown as including a power distri-
bution system 300 that further comprises at least one
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power junction system 320. Each power junction system
320 can be disposed between the power source 200 and
one or more associated power conversion systems 310
and can distribute the multi-phase input power 610 from
the power source 200 among the associated power con-
version systems 310 and to selected other locations with-
in the passenger cabin 1380 (shown in Figs. 9A-B) of a
passenger vehicle 1390 (shown in Figs. 9A-B). As shown
in Fig. 17, power junction system 320A couples power
source subsystems 204, 206, 208 of the power source
200 with the power conversion system 310A; whereas,
power source subsystems 214, 216, 218 of the power
source 200 and the power conversion system 310C are
coupled via power junction system 320C. Thereby, the
power junction system 320A can provide the multi-phase
input power 610A, 610B, 610C provided by the power
source subsystems 204, 206, 208 to the power conver-
sion system 310A, and the power junction system 320A
can provide the multi-phase input power 610A, 610B,
610C provided by the power source subsystems 214,
216, 218 to the power conversion system 310C. The pow-
er conversion systems 310A, 310C can convert the multi-
phase input power 610 into output power 620 suitable
for use by loads 500 within respective associated pas-
senger seat groups 1383 in the manner set forth in more
detail above.
[0173] An illustrative method 800 for managing the dis-
tribution of the multi-phase input power 610 among the
passenger seat groups 1383 is shown in Fig. 18. Selected
processes within the power management method 800 of
Fig. 18 are represented by reference designators that
are common to the reference designators associated with
selected processes within the power management meth-
od 800 of Fig. 5B. The use of common reference desig-
nators within the power management methods 800 is in-
tended to represent that the associated processes can
comprise equivalent processes. Turning to Fig. 18, the
power management method 800 is illustrated as includ-
ing, at 805, establishing the one or more operational pa-
rameters associated with first and second power limiting
modes. The operational parameters can represent virtual
operational boundaries for each power junction system
320 and for each input power phase 610A, 610B, 610C
of the power junction system 320 in terms of current for
managing the power distribution. If the power manage-
ment system 100 (shown in Fig. 17) includes more than
one power junction system 320, operational parameters
can be established for each power junction system 320,
and the operational parameters can be uniform and/or
different among the power junction systems 320.
[0174] In one embodiment, the operational parameters
can be based upon a (theoretical) absolute maximum
baseline power limit for a selected power junction system
320 across all phases of the multi-phase input power
610. To assist in managing power distribution in the form
of current, the operational parameters can include estab-
lishing virtual operational parameters based upon the
(theoretical) maximum baseline power limit, the (theoret-

ical) maximum baseline current limit, or both for the se-
lected power junction system 320. The (theoretical) max-
imum baseline current limit represents an operation cur-
rent limit across all phases of the multi-phase input power
610. The virtual operational parameters for the selected
power junction system 320, for instance, can comprise
a predetermined percentage of the maximum baseline
power limit and/or the maximum baseline current limit.
The predetermined percentage can comprise any suita-
ble percentage value (or percentage range) between 0%
and 100%, inclusive. For example, the predetermined
percentage can comprise ninety percent of the maximum
baseline power and/or current limit. As set forth above,
the numerical values cited throughout this specification
are intended for purposes of illustration only and not for
purposes of limitation.
[0175] As desired, the virtual operational parameters
for the selected power junction system 320 can be dy-
namically adjusted in real-time to a greater and/or smaller
value if the load conditions of the associated power main
(or busbar) 250 (shown in Fig. 17) warrant. The virtual
operational parameters for the selected power junction
system 320 likewise can be adjusted based upon a pri-
ority of service of the resources (and/or components) of
the vehicle information system 1300 (shown in Fig. 17).
The virtual operational parameters for the selected power
junction system 320 preferably establish boundaries that
enable the power management system 100 to safely op-
erate within the operational limits of the power main 250.
Thereby, even if the power junction systems 320 are col-
lectively capable of distributing more power than that
which is available from the power main 250, the power
management system 100 advantageously can imple-
ment a load assignment strategy for avoiding operational
load conditions that exceed an available power budget
of the power main 250.
[0176] As shown in Fig. 18, the selected operational
parameters for the first power limiting mode, at 805A,
can include a set current value, a release current value,
and/or a release timer value in the manner discussed in
more detail above with reference to the establishing, at
805A, as shown in Fig. 5B. The selected operational pa-
rameters for the second power limiting mode, at 805C,
likewise can include a set current value, a release current
value, and/or a release timer value in the manner set
forth above with reference the establishing, at 805C. The
release timer values of the first and second power limiting
modes each can be provided as discussed above with
reference to Fig. 5B. One illustrative manner for estab-
lishing the set current values and the release current val-
ues for the first and second power limiting modes of the
selected power junction system 320 is shown and de-
scribed with reference to Fig. 19.
[0177] Fig. 19 illustrates an exemplary power (and/or
current) meter 220 for the selected power junction system
320. The power meter 220 shows a total power (and/or
current) limit range of the input power 610 that can be
distributed by the selected power junction system 320
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across all power phases. The power (and/or current) limit
range of the input power 610 is illustrated as a function
of the maximum baseline power and/or current limit of
the selected power junction system 320. As shown in Fig.
19, the input power 610 can range between 0% and
100%, inclusive, of the maximum baseline power and/or
current limit. The set current value and the release current
value for each power limiting mode thereby can be es-
tablished within the maximum baseline power and/or cur-
rent limits of the selected power junction system 320.
The set current value and the release current value for
the first power limiting mode preferably are disposed
within the set current value and the release current value
for the second power limiting mode as illustrated in Fig.
19.
[0178] Returning to Figs. 17 and 18, the set current
value and the release current value for each power lim-
iting mode are established for each power junction sys-
tem 320 to facilitate management of power (and/or cur-
rent) distribution throughout the vehicle information sys-
tem 1300 as set forth above. Preferably, the set current
values and the release current values are established,
at 805, relative to managing output power 620 provided
to one or more associated power connectors 1368P. The
set current value and the release current value for the
first power limiting mode of a selected power junction
system 320 represent a current boundary at the power
distribution level, which, when detected, causes the pow-
er management system 100 to impose a first tier of power
management by disabling all unused power connectors
1368P that receive output power 620 via the selected
power junction system 320. Similarly, the set current val-
ue and the release current value for the second power
limiting mode represent a second tier of power manage-
ment, wherein, when detected, disables all power con-
nectors 1368P that receive output power 620 via the se-
lected power junction system 320.
[0179] As set forth above, the set current value and
the release current value of the first and second power
limiting modes for a selected power junction system 320
can be established, at 805, as a predetermined percent-
age of the maximum baseline power limit and/or the max-
imum baseline current limit of the selected power junction
system 320 across all power phases. Alternatively,
and/or additionally, the release current value can be es-
tablished, at 805, as a predetermined current offset from
the associated set current value. The release timer value
of each power limiting mode can be established, at 805,
to determine when the relevant power limiting mode can
be exited, and the normal operation mode can be re-
entered. Even if the resultant measured input current 610
becomes less than the release current value, at 870, the
resultant measured input current 610 preferably is re-
quired to remain less than the release current value for
at least a predetermined time interval before the normal
operation mode can be re-entered. In other words, if the
resultant measured input current 610 becomes greater
than the release current value before the predetermined

time interval elapses, the predetermined time interval ter-
minates and can restart once the resultant measured in-
put current 610 subsequently becomes less than the re-
lease current value.
[0180] In a preferred embodiment, the set current value
and the release current value of the first and second pow-
er limiting modes for the selected power junction system
320 can be established, at 805, based at least in part on
a seat class associated with the passenger seat groups
1383 that receive output power 620 via the selected pow-
er junction system 320. In other words, for a selected
power junction system 320, the set current value of a
relevant power limiting mode can comprise a first prede-
termined percentage of the maximum baseline power
(and/or current) limit for passenger seat groups 1383
within a first seat class; whereas, the set current value
of the relevant power limiting mode can comprise a sec-
ond predetermined percentage of the maximum baseline
power (and/or current) limit for passenger seat groups
1383 within a second seat class. Although the first and
second predetermined percentages can comprise the
same percentage, the set current value for passenger
seat groups 1383 within a premium seat class preferably
comprises a predetermined percentage of the maximum
baseline power (and/or current) limit that is less than a
predetermined percentage of the maximum baseline
power (and/or current) limit that is associated with the
set current value for passenger seat groups 1383 within
an economy seat class.
[0181] For example, the set current value of the second
power limiting mode can be established, at 805C, at one
hundred percent of the maximum baseline power (and/or
current) limit. If the release current value of the second
power limiting mode is established, at 805C, as a prede-
termined current offset of five amperes from the set cur-
rent value, the release current value of the second power
limiting mode can be established, at 805C, at one hun-
dred percent of the maximum baseline power (and/or cur-
rent) limit less the five-ampere current offset. The set
current value and/or the release current value of the first
power limiting mode can be established, at 805A, relative
to the set current value and/or the release current value
established, at 805C, for the second power limiting mode.
[0182] The set current value of the first power limiting
mode, for instance, can be established as ninety percent
of the set current value established for the second power
limiting mode. In other words, when the set current value
of the second power limiting mode is at one hundred per-
cent of the maximum baseline power (and/or current) lim-
it, the set current value of the first power limiting mode
can be established at ninety percent of the maximum
baseline power (and/or current) limit. If the release cur-
rent value of the first power limiting mode is established,
at 805A, as a predetermined current offset of one ampere
from the set current value, the release current value of
the first power limiting mode can be established, at 805A,
at ninety percent of the maximum baseline power (and/or
current) limit less the one-ampere current offset. In the
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manner set forth above with reference to Figs. 12 and
13, the release timer values of the first and second power
limiting modes can be established, at 805, at any suitable
predetermined period of time and, for purposes of illus-
tration only, can comprise ten seconds and sixty sec-
onds, respectively.
[0183] Once the selected operational parameters for
the first and second power limiting modes have been
established, the normal operation mode can be entered,
at 810, in the manner set forth above with reference to
Fig. 5B. In the normal operation mode, one or more of
the loads 500, including at least one power connector
1368P, associated with the power junction system 320
can be enabled, at 815. The enabled power connectors
1368P can comprise all or a selected portion of the power
connectors 1368P associated with the power junction
system 320, and the selection of loads 500 that are en-
abled, at 815, can dynamically vary over time in the man-
ner set forth above with reference to Fig. 5B.
[0184] The power management method 800, at 820,
includes measuring the input current 610 distributed by
the selected power junction system 320 to the enabled
loads 500 across all power phases. The measurement
of the input current 610, at 820, is discussed in more
detail above with reference to the measurement, at 820,
of Fig. 5B. The measured input current 610 can be com-
pared with, at 830, with at least one operational param-
eter associated with the first power limiting mode and, at
825, with at least one operational parameter associated
with the second power limiting mode in the manner set
forth above. As shown in Fig. 18, for example, the oper-
ational parameters for the first and second power limiting
modes can include respective set current values.
[0185] Thereby, if the input current 610 distributed by
the selected power junction system 320 is less than the
set current value for the first power limiting mode, the
normal operation mode can be maintained, and the input
current 610 distributed by the selected power junction
system 320 to the enabled loads 500 can again be meas-
ured, at 820. If the input current 610 distributed by the
power junction system 320 is greater than the set current
value for the second power limiting mode, the second
power limiting mode, at 880, can be entered; whereas,
the first power limiting mode, at 840, can be entered if
the input current 610 distributed by the power junction
system 320 is greater than the set current value for the
first power limiting mode but is less than the set current
value for the second power limiting mode.
[0186] In the first power limiting mode, at least one of
the unused enabled power connectors 1368P can be dis-
abled, at 850. After one or more of the unused enabled
power connectors 1368P has been disabled, the input
current 610 distributed by the selected power junction
system 320 to the remaining enabled loads 500 can be
measured across all power phases, at 860, and the re-
sultant measured input current 610 can be compared, at
865, with the set current value for the second power lim-
iting mode. If the resultant measured input current 610

is greater than the set current value for the second power
limiting mode, the second power limiting mode can be
entered, at 880. Otherwise, if the resultant measured in-
put current 610 is less than the set current value for the
second power limiting mode, the resultant measured in-
put current 610 can be compared, at 870, with the release
current value for the first power limiting mode. If the re-
sultant measured input current 610 is greater than the
release current value for the first power limiting mode
(and less than the set current value for the second power
limiting mode), the first power limiting mode can be main-
tained, and the input current 610 distributed by the se-
lected power junction system 320 to the remaining ena-
bled loads 500 can again be measured, at 860.
[0187] When the resultant measured input current 610,
at 870, is less than the release current value, the normal
operation mode can be re-entered, at 810, wherein the
disabled power connectors 1368P can again be enabled
to receive input current 610 from the selected power junc-
tion system 320 in the manner discussed above. Prefer-
ably, the resultant measured input current 610 can be
required to remain less than the release current value for
at least a predetermined time interval before the normal
operation mode can be re-entered. As illustrated in Fig.
18, the first power limiting mode can be maintained until
the input current 610 distributed by the power junction
system 320 remains less than the release current value
for a time interval that is greater than the release timer
value. If the input current 610 remains less than the re-
lease current value throughout the time interval, the first
power limiting mode can be exited, and the normal op-
eration mode can be re-entered. Otherwise, the first pow-
er limiting mode continues until the input current 610 can
remain less than the release current value until the time
interval has elapsed and/or the input current 610 be-
comes greater the set current value for the second power
limiting mode.
[0188] Upon entering the second power limiting mode,
at 880, each of the enabled power connectors 1368P are
disabled, at 882. The enabled power connectors 1368P
can be disabled, at 882, regardless of whether the ena-
bled power connectors 1368P are in use. After the ena-
bled power connectors 1368P have been disabled, the
input current 610 distributed by the selected power junc-
tion system 320 to the remaining enabled loads 500 can
be measured across all power phases, at 884, and the
resultant measured input current 610 can be compared,
at 886, with the release current value for the second pow-
er limiting mode. If the resultant measured input current
610 is greater than the release current value for the sec-
ond power limiting mode, the second power limiting mode
can be maintained, and the input current 610 distributed
by the selected power junction system 320 to the remain-
ing enabled loads 500 can again be measured, at 884.
[0189] When the resultant measured input current 610,
at 886, is less than the release current value of the second
power limiting mode, the normal operation mode can be
re-entered, at 810, wherein the disabled power connec-
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tors 1368P can again be enabled to receive input current
610 from the selected power junction system 320 in the
manner discussed above. Preferably, the resultant
measured input current 610 can be required to remain
less than the release current value of the second power
limiting mode for at least a predetermined time interval
before the normal operation mode can be re-entered. As
illustrated in Fig. 18, for example, the second power lim-
iting mode can be maintained until the input current 610
distributed by the power junction system 320 remains
less than the release current value of the second power
limiting mode for a time interval that is greater than the
release timer value of the second power limiting mode.
[0190] If the input current 610 remains less than the
release current value of the second power limiting mode
throughout the time interval of the second power limiting
mode, the second power limiting mode can be exited,
and the normal operation mode can be re-entered. Oth-
erwise, the second power limiting mode continues until
the input current 610 can remain less than the release
current value of the second power limiting mode until the
time interval has elapsed. As desired, the second power
limiting mode can transition into the first power limiting
mode under appropriate circumstances. The power man-
agement method 800 thereby can comprise an incremen-
tal and/or hierarchical dynamic method for attempting to
resolve undesired power conditions.
[0191] In operation, the passenger seat group 1383
that is coupled with the power junction system 320A can
be associated with the premium seat class; whereas, the
passenger seat group 1383 that is coupled with the power
junction system 320C can be associated with the econ-
omy seat class. The power management system 100 can
monitor the levels of the multi-phase input power 610A,
610B, 610C distributed by the power junction systems
320 as personal electronic devices 1200 (shown in Fig.
9B) come on line in premium class. For each power junc-
tion system 320, the set current value of the first power
limiting mode can define how many personal electronic
devices 1200 can receive output power 620 via the power
connectors 1368P. When the relevant power junction
system 320 enters the first power limiting mode, the un-
used power connectors 1368P can be disabled, ensuring
that no additional personal electronic devices 1200 can
receive output power 620 via the power connectors
1368P until the power management system 100 returns
to the normal operation mode.
[0192] The second power limiting mode of the power
junction system 320 has a set current value that is greater
than the set current value of the first power limiting mode.
The power margin between the set current value of the
first power limiting mode and the set current value of the
second power limiting mode is reserved for accommo-
dating the calculated maximum current requirements im-
posed by the resources (and/or components) of the ve-
hicle information system 1300 that are connected to the
power junction system 320. In other words, the power
management system 100 assigns a higher priority to the

resources of the vehicle information system 1300 than
to the personal electronic devices 1200 coupled with the
power connectors 1368P. The power allocation between
the maximum current requirements of the system re-
sources and the set current value of the first power lim-
iting mode can be made available for use by the personal
electronic devices 1200 and/or the seat electronics sys-
tems 1385 (shown in Fig. 11B). The power margin in the
economy seat class typically is less than the power mar-
gin in the premium seat class. Accordingly, power avail-
ability for personal electronic devices 1200 in the econ-
omy seat class can be less than power availability for
personal electronic devices 1200 in the premium seat
class.
[0193] The second power limiting mode of the power
junction system 320 can be entered when one or more
seat electronics systems 1385 are activated. The input
power 610 distributed by the power junction system 320
thereby can approach the set current value of the second
power limiting mode. Upon entering the second power
limiting mode, all power connectors 1368P coupled with
the power junction system 320 can be disabled to permit
usage of the seat electronics systems 1385. The person-
al electronic devices 1200 thereby are inhibited from re-
ceiving output power 620 via the disabled power connec-
tors 1368P, and the power management system 100
avoids a potentially harmful power overload condition
within the power source 200. The power management
system 100 can continue to monitor the levels of the multi-
phase input power 610 distributed by the power junction
systems 320 upon entering the second power limiting
mode.
[0194] When the power management system 100 de-
tects the set current value of the second power limiting
mode, the level of the input power 610 distributed by the
power junction system 320 preferably remains less than
the release current value of the second power limiting
mode for at least a predetermined time interval defined
by the release power value before the normal operation
mode can be re-entered in the manner discussed in more
detail above. During the predetermined time interval, ac-
tivation of the seat electronics systems 1385 typically has
subsided such that only system resources are active and
can receive input power 610 via the power junction sys-
tem 320. The power management system 100 can con-
tinue to monitor the level of the input power 610 distrib-
uted by the power junction system 320 upon returning to
the normal operation mode. The power management
system 100 preferably includes a re-connect feature. The
re-connect feature enables the power connectors 1368P
coupled with the power junction system 320. Thereby,
the personal electronic devices 1200 can resume receiv-
ing output power 620 via the enabled power connectors
1368P. As needed, the power management system 100
can return the power junction system 320 to a selected
power limiting mode where vehicle load conditions war-
rant.
[0195] In the economy seat class, intermittent loads,
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such as activation of the seat electronics system 1385,
typically do not exist. Further, usage of personal elec-
tronic devices 1200 within the economy seat class com-
monly is less than usage of personal electronic devices
1200 within the premium seat class. The power junction
system 320C that is associated with the economy seat
class therefore rarely enters the second power limiting
mode. As set forth above with reference to the premium
seat class, the power management system 100 assigns
a higher priority to the resources of the vehicle informa-
tion system 1300 than to the personal electronic devices
1200 coupled with the power connectors 1368P in the
economy class. Although the restrictions on power usage
within the economy seat class are greater than the power
restrictions within the premium seat class, the power al-
location between the maximum current requirements of
the system resources and the set current value of the
first power limiting mode of the power junction system
320C can be made available for use by the personal elec-
tronic devices 1200 within the economy seat class.
[0196] As desired, the power management system 100
likewise can manage the distribution of the multi-phase
input power 610 by the power junction system 320 among
the passenger seat groups 1383 at the phase level. In
other words, the power management system 100 can
support at least one power limiting mode based upon a
selected input power (or current) phase, such as current
phase 610A, of the input power 610 distributed by the
power junction system 320. An illustrative method 800
for managing the distribution of the multi-phase input
power 610 among the passenger seat groups 1383
based upon the selected current phase 610A is shown
in Fig. 20. Selected processes within the power manage-
ment method 800 of Fig. 20 are represented by reference
designators that are common to the reference designa-
tors associated with selected processes within the power
management method 800 of Fig. 3. The use of common
reference designators within the power management
methods 800 is intended to represent that the associated
processes can comprise equivalent processes. Although
shown and described with reference to the selected cur-
rent phase 610A as distributed by a selected power junc-
tion system 320, the power management method 800
can manage the distribution of the multi-phase input pow-
er 610 by each a plurality of power junction systems 320
based upon one or more of the input power phases 610A,
610B, 610C of the input power 610.
[0197] Turning to Fig. 20, the power management
method 800 is illustrated as including, at 805D, estab-
lishing one or more operational parameters associated
with a power limiting mode. The operational parameters
can represent virtual operational boundaries for the se-
lected current phase 610A. As desired, operational pa-
rameters can be established for each input power phase
610A, 610B, 610C (shown in Fig. 17) of the input power
610, and the operational parameters can be uniform
and/or different among the input power phases 610A,
610B, 610C. To assist in managing power distribution at

the current phase level, the operational parameters can
include establishing virtual operational parameters
based upon a selected nominal (and/or maximum) power
rating (and/or power budget) for the selected power junc-
tion system 320 (shown in Fig. 17) for the selected current
phase 610A of the multi-phase input power 610. The vir-
tual operational parameters for the selected power junc-
tion system 320, for instance, can be based upon a max-
imum current rating of a circuit breaker (not shown) of
the power junction system 320.
[0198] As shown in Fig. 20, the selected operational
parameters for the power limiting mode, at 805A, can
include a set phase current value and a release phase
current value in the manner discussed in more detail
above with reference to the establishing, at 805, as
shown in Fig. 3. The selected operational parameters
likewise can include a release timer value as desired.
Preferably, the set phase current value and the release
phase current value for the selected current phase 610A
are established, at 805D, relative to managing output
power 620 provided to one or more associated power
connectors 1368P. The set phase current value and the
release phase current value for the power limiting mode
of a selected power junction system 320 represent a cur-
rent boundary at the power distribution level, which, when
detected, causes the power management system 100 to
impose a tier of power management by disabling all un-
used power connectors 1368P that receive output power
620 via the selected power junction system 320.
[0199] The set phase current value of the power limit-
ing mode, for example, can be established, at 805D, as
a predetermined percentage of the maximum current rat-
ing of the circuit breaker of the power junction system
320 for the selected current phase 610A. The predeter-
mined percentage can comprise any suitable percentage
value (or percentage range) between 0% and 100%, in-
clusive. For example, the predetermined percentage can
comprise eighty-five percent of the maximum current rat-
ing. As set forth above, the numerical values cited
throughout this specification are intended for purposes
of illustration only and not for purposes of limitation. If
the release phase current value of the power limiting
mode is established, at 805D, as a predetermined current
offset of one ampere from the set phase current value,
the release phase current value of the power limiting
mode can be established, at 805D, at eighty-five percent
of the maximum current rating less the one-ampere cur-
rent offset.
[0200] Once the selected operational parameters for
the power limiting modes have been established, the nor-
mal operation mode can be entered, at 810, in the manner
set forth above with reference to Fig. 3. In the normal
operation mode, one or more of the loads 500, including
at least one power connector 1368P, associated with the
selected current phase 610A of the multi-phase input
power 610 distributed by the power junction system 320
can be enabled, at 815. The enabled power connectors
1368P can comprise all or a selected portion of the power
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connectors 1368P associated with the selected current
phase 610A, and the selection of loads 500 that are en-
abled, at 815, can dynamically vary over time in the man-
ner set forth above with reference to Fig. 3.
[0201] The power management method 800, at 820,
includes measuring the selected current phase 610A dis-
tributed by the selected power junction system 320 to the
enabled loads 500. The measurement of the input current
610, at 820, is discussed in more detail above with ref-
erence to the measurement, at 820, of Fig. 3. The meas-
ured current phase 610A can be compared with, at 830,
with the set phase current value of the power limiting
mode in the manner set forth above. Thereby, if the se-
lected current phase 610A distributed by the selected
power junction system 320 is less than the set phase
current value for the power limiting mode, the normal
operation mode can be maintained, and the selected cur-
rent phase 610A distributed by the selected power junc-
tion system 320 to the enabled loads 500 can again be
measured, at 820. If the selected current phase 610A
distributed by the power junction system 320 is greater
than the set phase current value for the limiting mode,
the power limiting mode, at 840, can be entered.
[0202] In the power limiting mode, at least one of the
unused enabled power connectors 1368P can be disa-
bled, at 850. After one or more of the unused enabled
power connectors 1368P has been disabled, the selected
current phase 610A distributed by the selected power
junction system 320 to the remaining enabled loads 500
can be measured, at 860, and the resultant measured
current phase 610A can be compared, at 870, with the
release phase current value for the power limiting mode.
If the resultant measured current phase 610A is greater
than the release phase current value for the power lim-
iting mode, the power limiting mode can be maintained,
and the selected current phase 610A distributed by the
selected power junction system 320 to the remaining en-
abled loads 500 can again be measured, at 860. When
the resultant measured current phase 610A, at 870, is
less than the release phase current value, the normal
operation mode can be re-entered, at 810, wherein the
disabled power connectors 1368P can again be enabled
to receive the selected current phase 610A from the se-
lected power junction system 320 in the manner dis-
cussed above. The power management method 800
thereby can comprise an incremental and/or hierarchical
dynamic method for attempting to resolve undesired
power conditions.
[0203] Turning to Figs. 21A-B, the power management
system 100 of Fig. 17 is shown as including a power
distribution system 300 with a plurality of power conver-
sion systems 310 coupled with each power junction sys-
tem 320. In other words, the power junction system 320A
is coupled with power conversion systems 310A1,
310AN; whereas, the power junction system 320C is cou-
pled with power conversion systems 310C1, 310AM. The
power conversion systems 310 and the power junction
systems 320 each can be provided in the manner set

forth in more detail above. As illustrated in Figs. 21A-B,
the power junction system 320A can be disposed be-
tween the power source 200 and the associated power
conversion systems 310A1, 310AN and can distribute
the multi-phase input power 610 from the power source
subsystems 204, 206, 208 among the power conversion
systems 310A1, 310AN in the manner discussed above.
The power junction system 320C similarly is shown as
being disposed between the power source 200 and the
associated power conversion systems 310C1, 310CM
and as distributing the multi-phase input power 610 from
the power source subsystems 214, 216, 218 among the
power conversion systems 310C1, 310CM. The power
conversion systems 310 thereby can convert the multi-
phase input power 610 into output power 620 suitable
for use by loads 500 within respective associated pas-
senger seat groups 1383 in the manner set forth in more
detail above.
[0204] Each power junction system 320 can be cou-
pled with, and distribute the multi-phase input power 610
among, the associated power conversion systems 310
in any conventional manner. The power conversion sys-
tems 310 shown in Fig. 21A, for example, are coupled
with the respective power junction systems 320 in a se-
ries arrangement. In other words, the power conversion
systems 310A1, 310AN are connected in series with the
power junction system 320A; whereas, the power con-
version systems 310C1, 310CM are connected in series
with the power junction system 320C. The power con-
version systems 310 likewise can be coupled with the
respective power junction systems 320 in a parallel ar-
rangement as illustrated in Fig. 21B. The power junction
system 320A, for instance, can include a plurality of com-
munication connectors (or ports) (not shown) for coupling
with the power conversion systems 310A1, 310AN, re-
spectively. As desired, the power junction system 320C
likewise can include a plurality of communication con-
nectors (or ports) (not shown) for respectively coupling
with the power conversion systems 310C1, 310CM.
[0205] Turning to Fig. 22A, the power management
system 100 is shown as being provided in the manner
set forth above with reference to Fig. 17 and further com-
prises a plurality of power sources 200. Each power
source 200 can be provided in the manner discussed
above. More particularly, the power sources 200 each
can include a plurality of power source subsystems 202,
wherein each power source subsystem 202 provides a
selected input power phase 610A, 610B, 610C of the
multi-phase input power 610 to the power conversion
system 310. In one preferred embodiment, the main pow-
er 650 comprises three-phase power, and the power
source subsystems 202 of each power source 200 can
be provided in a preselected multiple of three such that
each phase of the main power 650 is associated with a
uniform number of the power source subsystems 202.
[0206] Power source 200A, for example, is shown as
including six power source subsystems 202. The power
source subsystems 202 are shown as comprising power

65 66 



EP 2 514 062 B1

35

5

10

15

20

25

30

35

40

45

50

55

source subsystems 204, 206, 208 and power source sub-
systems 214, 216, 218. Each source subsystem 202 can
receive a selected main power component 650A-C of the
multi-phase main power 650 and can provide an associ-
ated input power phase 610A of the multi-phase input
power 610 in the manner discussed above. As illustrated
in Fig. 22A, the power source subsystem 204 can receive
main power component 650A and can provide the input
power phase 610A, the power source subsystem 206
can receive main power component 650B and can pro-
vide the input power phase 610B, and the power source
subsystem 208 can receive main power component
650C and can provide the input power phase 610C. The
power source subsystems 214, 216, 218 similarly can
respectively receive the main power components 650A,
650B, 650C and provide the input power phases 610A,
610B, 610C of the multi-phase input power 610.
[0207] The power source subsystems 204, 206, 208
and power source subsystems 214, 216, 218 can provide
the multi-phase input power 610 to respective power con-
version systems 310 via power junction systems 320,
and each power conversion system 310 can convert the
multi-phase input power 610 into output power 620 suit-
able for use by loads 500 within an associated passenger
seat group 1383 in the manner discussed in more detail
above. In other words, the power source subsystems
204, 206, 208 can provide multi-phase input power 610
to a selected power conversion system 310, and the pow-
er conversion system 310 can convert the multi-phase
input power 610 into output power 620 suitable for use
by loads 500 within passenger seat group 1383A. The
power source subsystems 214, 216, 218 can provide
multi-phase input power 610 to another selected power
conversion system 310 that can convert the multi-phase
input power 610 into output power 620 suitable for use
by loads 500 within a second passenger seat group
1383B.
[0208] The power source 200B of Fig. 22A includes
twelve power source subsystems 202. The power source
subsystems 202 can comprise power source subsys-
tems 204, 206, 208, power source subsystems 214, 216,
218, power source subsystems 224, 226, 228, and power
source subsystems 234, 236, 238. In the manner set forth
above with reference to power source 200A, each source
subsystem 202 can receive a selected main power com-
ponent 650A-C of the multi-phase main power 650 and
can provide an associated input power phase 610A of
the multi-phase input power 610. The power source sub-
systems 204, 214, 224, 234, for instance, each can re-
ceive the main power component 650A of the multi-phase
main power 650 and can provide the associated input
power phase 610A of the multi-phase input power 610.
The power source subsystems 206, 216, 226, 236 and
the power source subsystems 208, 218, 228, 238 can
respectively receive the main power components 650B,
650C of the multi-phase main power 650 and provide the
associated input power phases 610B, 610C of the multi-
phase input power 610.

[0209] The power source subsystems 204, 206, 208,
power source subsystems 214, 216, 218, power source
subsystems 224, 226, 228, and power source subsys-
tems 234, 236, 238 can provide the resultant multi-phase
input power 610 to respective power conversion systems
310 via power junction systems 320, and each power
conversion system 310 can convert the multi-phase input
power 610 into output power 620 suitable for use by loads
500 within an associated passenger seat group 1383 as
discussed above. As illustrated in Fig. 22A, the power
source subsystems 204, 206, 208 can provide multi-
phase input power 610 to a selected power conversion
system 310 that can convert the multi-phase input power
610 into output power 620 suitable for use by loads 500
within passenger seat group 1383C; whereas, the power
source subsystems 214, 216, 218 can provide multi-
phase input power 610 to another selected power con-
version system 310 that can convert the multi-phase in-
put power 610 into output power 620 suitable for use by
loads 500 within another passenger seat group 1383D.
The power source subsystems 224, 226, 228 and the
power source subsystems 234, 236, 238 likewise can
provide multi-phase input power 610 to power conversion
systems 310, which can convert the multi-phase input
power 610 into output power 620 suitable for use by loads
500 within passenger seat groups 1383E, 1383F, respec-
tively.
[0210] The headend system 1310H can exchange the
status data 702 with the power source 200 and/or the
power control data 710 with the loads 500 within the re-
spective passenger seat groups 1383A-F in the manner
set forth in more detail above with reference to Fig. 16.
As discussed above, each power source subsystem 202
within each power source 200A, 200B can be associated
with a portion of the status data 720. In one preferred
embodiment, the headend system 1310H can exchange
power control data 710 and/or status data 702 with one
or more selected power junction systems 320 in the man-
ner set forth above. The power management system 100
can attempt to resolve any undesired power conditions
that might arise during system operation in the manner
discussed above. Although shown and described as
comprising two power sources 200A, 200B each having
a preselected number of power source subsystems 202
for purposes of illustration only, the power management
system 100 can comprise any predetermined number of
power sources 200, wherein each power source 200 can
include any suitable number of number of power source
subsystems 202 depending at least in part upon the sys-
tem application.
[0211] The power management system 100 of Fig. 22B
is shown as being provided in the manner set forth above
with reference to Fig. 17 and includes the power sources
200A, 200B as discussed above with reference to Fig.
22A. In the manner set forth above, the power source
200B includes power source subsystems 204, 206, 208,
power source subsystems 214, 216, 218, power source
subsystems 224, 226, 228, and power source subsys-
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tems 234, 236, 238. The power source subsystems 204,
206, 208 can provide multi-phase input power 610 to a
selected power conversion system 310 that can convert
the multi-phase input power 610 into output power 620
suitable for use by loads 500 within passenger seat group
1383C; whereas, the power source subsystems 214,
216, 218 can provide multi-phase input power 610 to an-
other selected power conversion system 310 that can
convert the multi-phase input power 610 into output pow-
er 620 suitable for use by loads 500 within another pas-
senger seat group 1383D. The power source subsystems
224, 226, 228 and the power source subsystems 234,
236, 238 likewise can provide multi-phase input power
610 to power conversion systems 310, which can convert
the multi-phase input power 610 into output power 620
suitable for use by loads 500 within passenger seat
groups 1383E, 1383F, respectively.
[0212] To facilitate management of power (and/or cur-
rent) distribution throughout the vehicle information sys-
tem 1300, the headend system 1310H can exchange sta-
tus data 702 with the power source 200 and/or the power
control data 710 with the loads 500 within the respective
passenger seat groups 1383A-F in the manner set forth
above. The headend system 1310H and the respective
passenger seat groups 1383A-F are shown as commu-
nicating via area distribution boxes 1322. The power
source 200A is shown as including power source sub-
systems 204, 206, 208 and power source subsystems
214, 216, 218. As illustrated in Fig. 22B, the power source
subsystems 204, 206, 208 and the power source sub-
systems 214, 216, 218 each can receive main power
components 650A, 650B, 650C and can provide the input
power phases 610A, 610B, 610C of the multi-phase input
power 610.
[0213] The power source subsystems 204, 206, 208
and power source subsystems 214, 216, 218 can provide
the multi-phase input power 610 to respective power con-
version systems 310 via power junction systems 320.
Each power conversion system 310 likewise can convert
the multi-phase input power 610 into output power 620
suitable for use by the area distribution boxes 1322 that
enable communication between the headend system
1310H and the respective passenger seat groups 1383A-
F. Although shown and described as providing output
power 620 suitable for use by selected area distribution
boxes 1322 for purposes of illustration only, the power
source 200A can provide output power 620 suitable for
use by any appropriate number of selected system re-
sources (and/or components) of the vehicle information
system 1300. Exemplary system resources of the vehicle
information system 1300 can include one or more area
distribution boxes 1322, floor disconnect boxes 1323
(shown in Fig. 8), seat electronics boxes 1324, video seat
electronics boxes, premium seat electronics boxes, line
replaceable units 1326 (shown in Fig. 8), media (or con-
tent) server systems 1310A (shown in Fig. 8), and/or
switching systems 1321 (shown in Fig. 8) without limita-
tion.

[0214] Turning to the power management system 100
of Fig. 22C, the selected system resources (and/or com-
ponents) of the vehicle information system 1300 for which
the power source 200A can provide suitable output power
620 are shown as including one or more selected periph-
eral systems 500P1, 500P2, ... , 500PP of the vehicle
information system 1300. Exemplary peripheral systems
500P1, 500P2, ... , 500PP can include, but are not limited
to, a crew display panel, a digital tapping unit (DTU), a
crew printer, DOM, IFE Pilot Rest, IFE Attendant Rest.
In the manner set forth above, the power source 200A
can include power source subsystems 204, 206, 208 and
power source subsystems 214, 216, 218. The power
source subsystems 204, 206, 208 and the power source
subsystems 214, 216, 218 each can receive main power
components 650A, 650B, 650C and can provide the input
power phases 610A, 610B, 610C of the multi-phase input
power 610. The power source subsystems 204, 206, 208
and power source subsystems 214, 216, 218 can provide
the multi-phase input power 610 to respective power con-
version systems 310, which can convert the multi-phase
input power 610 into output power 620 suitable for use
by the selected peripheral systems 500P1, 500P2, ... ,
500PP.
[0215] As desired, the power management system 100
can include a plurality of power mains (or busbars) 250.
Turning to Fig. 23, for example, the power management
system 100 can include a power main 250A and a power
main 250B. Each of the power mains 250A, 250B can be
provided in the manner set forth in more detail above with
reference to the power main 250 (shown in Fig. 12). The
power mains 250A, 250B each thereby can provide the
main power 650, which can comprise a predetermined
number of main power components 650A-C (shown in
Fig. 12) The total main power 650 available from each
power main 250A, 250B typically is limited by a maximum
power rating (and/or power budget) of the relevant power
main 250A, 250B. The maximum power rating (and/or
power budget) can be uniform and/or different among
the power mains 250A, 250B. If the main power 650 com-
prises multi-phase power, each main power component
650A-C can include a selected phase of the multi-phase
main power 650 in the manner discussed above.
[0216] As illustrated in Fig. 23, the power management
system 100 can include a plurality of power sources 200.
The power sources 200 are shown as being provided in
the manner set forth above with reference to the power
sources 200A, 200B (shown in Figs. 22A-B). Each power
source 200A, 200B can receive the multi-phase main
power 650 from a relevant power main 250A, 250B and
can provide an associated multi-phase input power 610
to the power distribution system 300, which distributes
the input power 610 among one or more associated loads
500 (shown in Figs. 22A-B) as output power 620 (shown
in Figs. 22A-B) as discussed above.
[0217] The power distribution system 300 can be pro-
vided in the manner set forth above and, for purposes of
clarity only, is represented in Fig. 23 by a plurality of pow-
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er junction systems 320 that can be distributed through-
out the passenger cabin 1380 (shown in Figs. 9A-B) of
a passenger vehicle 1390 (shown in Figs. 9A-B). In other
words, the power distribution system 300 can include one
or more power conversion systems 310 for converting
the input power 610 into output power 620 suitable for
use by the associated loads 500 disposed within one or
more passenger seat groups 1383 (shown in Figs. 22A-
C). To facilitate management of power (and/or current)
distribution throughout the vehicle information system
1300, a headend system 1310H (shown in Figs. 22A-B)
can exchange status data 702 (shown in Figs. 22A-B)
with each power source 200A, 200B and/or the power
control data 710 (shown in Figs. 22A-B) with the associ-
ated loads 500 in the manner set forth above.
[0218] The power sources 200 of the power manage-
ment system 100 can include a plurality of power sources
200A and at least one power source 200B. The power
source 200A1, for example, is shown as receiving the
multi-phase main power 650 from the power main 250A
and as providing the multi-phase input power 610 to the
power distribution system 300 for distribution. The multi-
phase input power 610 from the power source 200A1
can be provided to at least one power junction system
320 for subsequent conversion into the output power 620
suitable for use by the associated loads 500 disposed
within one or more passenger seat groups 1383 as set
forth above with reference to Fig. 22A. As shown in Fig.
23, the power sources 200A6, 200A7 likewise can re-
ceive the multi-phase main power 650 from the power
main 250A and provide the multi-phase input power 610
to the power distribution system 300 for distribution, con-
version, and use by the loads 500 disposed within one
or more respective passenger seat groups 1383.
[0219] Similarly, the power source 200A2 of Fig. 23 is
illustrated as receiving the multi-phase main power 650
from the power main 250B and as providing the multi-
phase input power 610 to the power distribution system
300 for distribution. As set forth above with reference to
the power source 200A1, the multi-phase input power
610 from the power source 200A2 can be provided to at
least one power junction system 320 for subsequent con-
version into the output power 620 suitable for use by the
loads 500 disposed within one or more relevant passen-
ger seat groups 1383. The power sources 200A8, 200A9
and the power source 200B likewise can receive the mul-
ti-phase main power 650 from the power main 250B and
provide the multi-phase input power 610 to the power
distribution system 300 for distribution, conversion, and
use by the loads 500 disposed within one or more re-
spective passenger seat groups 1383.
[0220] The power sources 200A4, 200A5 can receive
the multi-phase main power 650 from the power mains
250B, 250A, respectively, and can provide the multi-
phase input power 610 to the power distribution system
300. The power distribution system 300 can distribute
and convert the input power 610 into output power 620
suitable for use by one or more respective selected sys-

tem resources, such as area distribution boxes 1322, of
the vehicle information system 1300 in the manner dis-
cussed above with reference to Fig. 22B. As shown in
Fig. 23, the power source 200A3 can receive the multi-
phase main power 650 from the power main 250A and
likewise can provide the multi-phase input power 610 to
the power distribution system 300. The power distribution
system 300 can distribute and convert the input power
610 into output power 620 suitable for use by one or more
selected peripheral systems 500P1, ... , 500PP of the ve-
hicle information system 1300 in the manner discussed
above with reference to Fig. 22C.
[0221] The disclosed embodiments are susceptible to
various modifications and alternative forms, and specific
examples thereof have been shown by way of example
in the drawings and are herein described in detail. It
should be understood, however, that the disclosed em-
bodiments are not to be limited to the particular forms or
methods disclosed, but to the contrary, the disclosed em-
bodiments are to cover all modifications, equivalents, and
alternatives.

Claims

1. A method for providing power management to a pow-
er source (200), the power source (200) for providing
input current (610) to a plurality of loads (500) com-
prising a plurality of power outlets (1368P), compris-
ing the steps of:

measuring (820) input current (610) provided by
the power source (200) to the loads (500); and
entering a first power limiting mode (825, 840),
if the measured input current (610) is greater
than a first set current value and not greater than
a second set current value that is greater than
the first set current value, and, else if the meas-
ured input current (610) is greater than the sec-
ond set current value, entering a second power
limiting mode (825, 880);
in the first power limiting mode, performing the
following sequence of steps:

a) disabling (850) each unused power outlet
(1368P);
b) measuring (860) a first resultant input cur-
rent (610) provided to the remaining loads
(500); and;
c) entering (865, 880) the second power lim-
iting mode, if the measured first resultant
input current (610) is greater than the sec-
ond set current value;
d) exiting (870) the first power limiting mode
and enabling (815) each of the disabled
power outlets (1368P),if the measured first
resultant input current (610) remains less
than a first release current value during a
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first time interval that is greater than a first
release timer value, the first release current
value being less than the first set current
value; and
e) returning to step b) of the first power lim-
iting mode, if the measured first resultant
input current (610) is greater than the first
release current value during the first time
interval and less than the second set current
value;

when entering (865, 880) into the second power
limiting mode, performing the following se-
quence of steps:

a) disabling (882) all of the power outlets
(1368P);
b) measuring (884) a second resultant input
current provided to the remaining loads
(500);
c) exiting the second power limiting mode
and enabling (886, 815) the disabled power
outlets (1368P), if the second resultant input
current remains less than a second release
current value during a second time interval
that is greater than a second release timer
value that is greater than the first release
timer value, the second release current val-
ue being less than the second set current
value and less than the first release power
value; and
d) returning to step b) of the second power
limiting mode, if the measured second re-
sultant input current (610) is greater than
the second release current value during the
second time interval.

2. The method of claim 1, further comprising at least
one of:

establishing the first set current value as being
equal to a predetermined percentage of a max-
imum baseline current limit of the power source
(200) establishing the release current value as
being equal to the first set current value less a
predetermined current offset, and establishing
the first release timer value as being a predeter-
mined number of seconds, the predetermined
percentage optionally being equal to between
eighty percent and eighty-five percent of the
maximum baseline current limit of the power
source (200), the predetermined current offset
optionally being equal to five amperes, and the
release timer value optionally being equal to ten
seconds; and
establishing the second set current value as be-
ing equal to a second predetermined percent-
age of the maximum baseline current limit of the

power source (200), establishing the second re-
lease current value as being equal to the second
set current value less a second predetermined
current offset, and establishing the second re-
lease timer value as being a second predeter-
mined number of seconds, the second prede-
termined percentage optionally being equal to
ninety percent of the maximum baseline current
limit of the power source (200), the second pre-
determined current offset optionally being equal
to ten amperes, and the second release timer
value optionally being equal to sixty seconds.

3. The method of any of the above claims, wherein said
measuring the input current (610) comprises meas-
uring multi-phase input current (610) provided by a
multi-phase power source (200) to the loads (500)
across each power phase of the power source (200),
the multi-phase input current (610) optionally com-
prising three-phase power,
wherein said measuring (860) the first resultant input
current (610) in said first power limiting mode com-
prises measuring the first resultant input current
(610) provided to the remaining loads (500) across
each power phase of the power source (200), and
wherein said measuring (884) the second resultant
input current (610) in said second power limiting
mode comprises measuring the second resultant in-
put current (610) provided to the remaining loads
(500) across each power phase of the power source
(200).

4. The method of claim 3,
wherein at least one load (500) is associated with
each power phase of the power source (200), and
wherein each of the loads (500) receives output pow-
er (620) that is associated with a selected phase of
the input power (610) and that comprises single-
phase output power.

5. The method of any of the above claims, further com-
prising the step of converting input power (610) into
at least one output power (620) suitable for the loads
(500).

6. A computer program product for providing power
management, the computer program product being
encoded on more or more machine-readable stor-
age media and comprising instruction for executing
the method of any of the above claims.

7. A power management system (100), comprising:

a power source (200);
a power distribution system (300) for distributing
input power (610) provided by said power source
(200) as output power (620) to a plurality of loads
(500) comprising a plurality of power outlets
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(1368P); and
a power control system (400) for managing the
distribution of the output power (620) among the
loads (500) via the power distribution system
(300) by performing the method of any of claims
1-5.

8. The power management system (100) of claim 7,
wherein said power source (200) includes a multi-
phase power source (200) having a plurality of power
source subsystems (202), each of said power source
subsystems (202) for receiving a selected phase of
main power (650) and for providing a selected phase
of the input power (610).

9. The power management system (100) of claim 7 or
8, wherein said power distribution system (300) in-
cludes at least one power conversion system (310)
for receiving the input power (610) from the power
source (200) and for converting the input power (610)
into the output power (620) for a load group (502) of
the loads (500), said power conversion system (310)
optionally receiving the input power (610) from the
power source (200) via an intermediate power junc-
tion system (320) and/or an intermediate power con-
version system (310).

10. The power management system (100) of claim 9,
wherein said power conversion system (310) is
adapted to receive multi-phase power (510) and to
convert each phase of the multi-phase power (510)
into the output power (620) for a respective load
group (502), wherein each of said load groups (502)
includes at least one power outlet (1368P), the out-
put power (620) optionally comprising single-phase
alternating current power and/or direct current pow-
er.

11. The power management system (100) of any one of
claims 8-10,
wherein said power control system (400) measures
the input power (610) at said power source subsys-
tems (202) and/or at said power conversion system
(310).

12. A vehicle information system (1300) suitable for in-
stallation aboard a passenger vehicle (1390), com-
prising:

an area distribution box (1322) for communicat-
ing with a headend system (1310H); and
a plurality of seat electronics boxes (1324) cou-
pled with said area distribution box (1322), each
of said seat electronics boxes (1324) and a plu-
rality of power outlets (1368P) being associated
with a respective passenger seat group (1383),
said seat electronics boxes (1324) optionally be-
ing disposed about said area distribution box

(1322) in a star network arrangement,
wherein the headend system (1310H) includes
a power management system as set forth by any
of claims 7-11 for managing distribution of input
power (610) provided by a power source (200)
as output power (620) to said seat electronics
boxes (1324) and said power outlets (1368P).

13. The vehicle information system (1300) of claim 12,
further comprising:

a second area distribution box (1322) for com-
municating with the headend system (1310H);
and
a plurality of second seat electronics boxes
(1324) coupled with said second area distribu-
tion box (1322), each of said second seat elec-
tronics boxes (1324) and a plurality of second
power outlets (1368P) being associated with a
respective second passenger seat group
(1383), said second seat electronics boxes
(1324) optionally being disposed about said sec-
ond area distribution box (1322) in a star network
arrangement,
wherein the headend system (1310H) manages
distribution of input power (610) provided by the
power source (200) as output power (620) to
said second seat electronics boxes (1324) and
said second power outlets (1368P).

14. The vehicle information system (1300) of claim 12
or claim 13, wherein said seat electronics box (1324)
and said power outlets (1368P) of each respective
passenger seat group (1383) and/or said second
seat electronics box (1324) and said second power
outlets (1368P) of each respective second passen-
ger seat group (1383) are each adapted to receive
the input power (610) from a respective power
source subsystem (202) of the power source (200).

15. The vehicle information system (1300) of any one of
claims 12-14, wherein the headend system (1310H)
is adapted to establish a set current value, a release
current value, and a release timer value for each
power source subsystem (202) that provides input
power (610) to said seat electronics boxes (1324)
and said power outlets (1368P) of the passenger
seat groups (1383) and to establish a second set
current value, a second release current value, and
a second release timer value for each power source
subsystem (202) that provides input power (610) to
said second seat electronics boxes (1324) and said
second power outlets (1368P) of the second pas-
senger seat groups (1383), and
at least one of the set current value, the release cur-
rent value, and the release timer value for the pas-
senger seat groups (1383) is different from at least
one of the second set current value, the second re-
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lease current value, and the second release timer
value for the second passenger seat groups (1383),
the passenger seat groups (1383) and the second
passenger seat groups (1383) optionally being as-
sociated with different passenger classes.

Patentansprüche

1. Verfahren zur Bereitstellung von Netzführung für ei-
ne Stromversorgung (200), wobei die Stromversor-
gung (200) zur Bereitstellung eines Eingangsstroms
(610) für eine Vielzahl von Verbrauchern (500) eine
Vielzahl von Stromanschlüssen (1368P) umfasst,
umfassend die Schritte:

Messen (820) des Eingangsstroms (610), der
von der Stromversorgung (200) an den Verbrau-
chern (500) bereitgestellt wird; und
Aufrufen eines ersten Strombegrenzungsmo-
dus (825, 840), wenn der gemessene Eingangs-
strom (610) über einem ersten eingestellten
Stromwert liegt, aber nicht über einem zweiten
eingestellten Stromwert, der über dem ersten
eingestellten Stromwert liegt, und Aufrufen ei-
nes zweiten Strombegrenzungsmodus (825,
880), wenn der gemessene Eingangsstrom
(610) über dem zweiten eingestellten Stromwert
liegt;
Durchführen der folgenden Abfolge von Schrit-
ten im ersten Strombegrenzungsmodus:

a) Abschalten (850) jedes nicht genutzten
Stromanschlusses (1368P);
b) Messen (860) eines ersten resultieren-
den Eingangsstroms (610), der an den rest-
lichen Verbrauchern (500) anliegt; und
c) Aufrufen (865, 880) eines zweiten Strom-
begrenzungsmodus, wenn der gemessene
erste resultierende Eingangsstrom (610)
über dem zweiten eingestellten Stromwert
liegt;
d) Verlassen (870) des ersten Strombe-
grenzungsmodus und Einschalten (815) je-
des der abgeschalteten Stromanschlüsse
(1368P), wenn der gemessene erste resul-
tierende Eingangsstrom (610) während ei-
nes ersten Zeitraums, der größer ist als ein
erster Freigabe-Zeitgeber-Wert, weiterhin
unter einem ersten Freigabestromwert
liegt, wobei der erste Freigabestromwert
unter dem ersten eingestellten Stromwert
liegt; und
e) Zurückkehren zu Schritt b) des ersten
Strombegrenzungsmodus, wenn der ge-
messene erste resultierende Eingangs-
strom (610) während des ersten Zeitinter-
valls über dem ersten Freigabestromwert

und unter dem zweiten eingestellten Strom-
wert liegt;

Durchführen der folgenden Abfolge von Schrit-
ten beim Aufrufen (865, 880) des zweiten Strom-
begrenzungsmodus:

a) Abschalten (882) aller Stromanschlüsse
(1368P);
b) Messen (884) eines zweiten resultieren-
den Eingangsstroms, der an den restlichen
Verbrauchern (500) anliegt;
c) Verlassen des weiten Strombegren-
zungsmodus und Einschalten (886, 815)
der abgeschalteten Stromanschlüsse
(1368P), wenn der zweite resultierende Ein-
gangsstrom während eines zweiten Zeit-
raums, der größer ist als ein zweiter Frei-
gabe-Zeitgeber-Wert, der größer ist als der
erste Freigabe-Zeitgeber-Wert, weiterhin
unter einem zweiten Freigabestromwert
liegt, wobei der zweite Freigabestromwert
unter dem zweiten eingestellten Stromwert
und unter dem ersten Freigabestromwert
liegt; und
d) Zurückkehren zu Schritt b) des zweiten
Strombegrenzungsmodus, wenn der ge-
messene zweite resultierende Eingangs-
strom (610) während des zweiten Zeitinter-
valls über dem zweiten Freigabestromwert
liegt.

2. Verfahren nach Anspruch 1, ferner umfassend min-
destens einen der folgenden Schritte:

Festlegen des ersten eingestellten Stromwerts
als gleich einem vorbestimmten prozentualen
Anteil eines maximalen Ausgangsstromgrenz-
werts der Stromversorgung (200), Festlegen
des Freigabestromwerts als gleich dem ersten
eingestellten Stromwert abzüglich eines vorbe-
stimmten Stromausgleichswerts und Festlegen
des ersten Freigabe-Zeitgeber-Werts als eine
vorbestimmte Anzahl an Sekunden, wobei der
vorbestimmte prozentuale Anteil fakultativ
gleich achtzig Prozent bis fünfundachtzig Pro-
zent des maximalen Ausgangsstromgrenzwerts
der Stromversorgung (200) ist, wobei der vor-
bestimmte Stromausgleichswert fakultativ
gleich fünf Ampere ist und der Freigabe-Zeitge-
ber-Wert fakultativ gleich zehn Sekunden ist;
und
Festlegen des zweiten eingestellten Stromwerts
als gleich einem zweiten vorbestimmten prozen-
tualen Anteil des maximalen Ausgangsstrom-
grenzwerts der Stromversorgung (200), Festle-
gen des zweiten Freigabestromwerts als gleich
dem zweiten eingestellten Stromwert abzüglich
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eines zweiten vorbestimmten Stromausgleichs-
werts und Festlegen des zweiten Freigabe-Zeit-
geber-Werts als eine zweite vorbestimmte An-
zahl an Sekunden, wobei der zweite vorbe-
stimmte prozentuale Anteil fakultativ gleich
neunzig Prozent des maximalen Ausgangs-
stromgrenzwerts der Stromversorgung (200)
ist, wobei der zweite vorbestimmte Stromaus-
gleichswert fakultativ gleich zehn Ampere ist
und der zweite Freigabe-Zeitgeber-Wert fakul-
tativ gleich sechzig Sekunden ist.

3. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei das Messen des Eingangsstroms (610)
das Messen eines mehrphasigen Eingangsstroms
(610) umfasst, der von einer mehrphasigen Strom-
versorgung (200) an den Verbrauchern (500) jeder
Stromphase der Stromversorgung (200) bereitge-
stellt wird, wobei der mehrphasige Eingangsstrom
(610) fakultativ dreiphasigen Strom umfasst,
wobei das Messen (860) des ersten resultierenden
Eingangsstroms (610) im ersten Strombegren-
zungsmodus das Messen des ersten resultierenden
Eingangsstroms (610) umfasst, der an den restli-
chen Verbrauchern (500) an jeder Stromphase der
Stromversorgung (200) bereitgestellt wird, und
wobei das Messen (884) des zweiten resultierenden
Eingangsstroms (610) im zweiten Strombegren-
zungsmodus das Messen des zweiten resultieren-
den Eingangsstroms (610) umfasst, der an den rest-
lichen Verbrauchern (500) an jeder Stromphase der
Stromversorgung (200) bereitgestellt wird.

4. Verfahren nach Anspruch 3,
wobei mindestens ein Verbraucher (500) mit jeder
Stromphase der Stromversorgung (200) verknüpft
ist und
wobei jeder der Verbraucher (500) Ausgangsstrom
(620) aufnimmt, der mit einer ausgewählten Phase
des Eingangsstroms (610) verknüpft ist und der ein-
phasigen Ausgangsstrom umfasst.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, weiterhin umfassend den Schritt des Konver-
tierens von Eingangsstrom (610) in mindestens ei-
nen Ausgangsstrom (620), der für die Verbraucher
(500) geeignet ist.

6. Computerprogrammerzeugnis zum Bereitstellen
von Netzführung, wobei das Computerprogrammer-
zeugnis auf einem oder mehreren computerlesbaren
Speichermedien codiert ist und Anweisungen zum
Ausführen des Verfahrens nach einem der vorher-
gehenden Ansprüche umfasst.

7. Netzführungssystem (100), umfassend:

eine Stromversorgung (200);

ein Stromverteilungssystem (300) zum Vertei-
len von Eingangsstrom (610), der von der
Stromversorgung (200) als Ausgangsstrom
(620) an einer Vielzahl von Verbrauchern (500)
bereitgestellt wird, die eine Vielzahl von Stro-
manschlüssen (1368P) umfassen; und
ein Stromsteuerungssystem (400) zum Führen
der Verteilung des Ausgangsstroms (620) zu
den Verbrauchern (500) über das Stromvertei-
lungssystem (300) durch Durchführen des Ver-
fahrens nach einem der Ansprüche 1-5.

8. Netzführungssystem (100) nach Anspruch 7, wobei
die Stromversorgung (200) eine mehrphasige
Stromversorgung (200) mit einer Vielzahl von Strom-
versorgungsuntersystemen (202) enthält, wobei je-
des Stromversorgungsuntersystem (202) zum Auf-
nehmen einer ausgewählten Phase des Haupt-
stroms (650) und zum Bereitstellen einer ausge-
wählten Phase des Eingangsstroms (610) vorgese-
hen ist.

9. Netzführungssystem (100) nach Anspruch 7 oder 8,
wobei das Stromverteilungssystem (300) mindes-
tens ein Stromkonvertierungssystem (310) zum Auf-
nehmen des Eingangsstroms (610) von der Strom-
versorgung (200) und zum Konvertieren des Ein-
gangsstroms (610) in den Ausgangsstrom (620) für
eine Verbrauchergruppe (502) der Verbraucher
(500) enthält, wobei das Stromkonvertierungssys-
tem (310) den Eingangsstrom (610) von der Strom-
versorgung (200) fakultativ über ein zwischenge-
schaltetes Stromabzweigsystem (320) und/oder ein
zwischengeschaltetes Stromkonvertierungssystem
(310) aufnimmt.

10. Netzführungssystem (100) nach Anspruch 9, wobei
das Stromkonvertierungssystem (310) zum Aufneh-
men von mehrphasigem Strom (510) und zum Kon-
vertieren jeder Phase des mehrphasigen Stroms
(510) in den Ausgangsstrom (620) für jeweils eine
Lastgruppe (502) beschaffen ist, wobei jede der
Lastgruppen (502) mindestens einen Stro-
manschluss (1368P) enthält, wobei der Ausgangs-
strom (620) fakultativ einphasigen Wechselstrom
und/oder Gleichstrom umfasst.

11. Netzführungssystem (100) nach einem der Ansprü-
che 8-10,
wobei das Stromsteuerungssystem (400) den Ein-
gangsstrom (610) der Stromversorgungsuntersyste-
me (202) und/oder des Stromkonvertierungssys-
tems (310) misst.

12. Fahrzeuginformationssystem (1300), das zur Instal-
lation in einem Fahrgastfahrzeug(1390) geeignet ist,
umfassend:
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eine Bereichsverteilerdose (1322) für die Kom-
munikation mit einem Eingangssystem
(1310H); und
eine Vielzahl von Sitz-Elektronikdosen (1324),
die mit der Bereichsverteilerdose (1322) ver-
bunden sind, wobei jede der Sitz-Elektronikdo-
sen (1324) und eine Vielzahl von Stro-
manschlüssen (1368P) jeweils mit einer Fahr-
gastsitzgruppe (1383) verknüpft sind, wobei die
Sitz-Elektronikdosen (1324) fakultativ in einer
sternförmigen Netzwerkanordnung an der Be-
reichsverteilerdose (1322) angeordnet sind,
wobei das Eingangssystem (1310H) ein Netz-
führungssystem nach einem der Ansprüche
7-11 zum Führen der Verteilung von Eingangs-
strom (610), der von einer Stromversorgung
(200) bereitgestellt wird, als Ausgangsstrom
(620) zu den Sitz-Elektronikdosen (1324) und
den Stromanschlüssen (1368P) enthält.

13. Fahrzeuginformationssystem (1300) nach Anspruch
12, ferner umfassend:

eine zweite Bereichsverteilerdose (1322) für die
Kommunikation mit einem Eingangssystem
(1310H); und
eine Vielzahl von zweiten Sitz-Elelctronikdosen
(1324), die mit der zweiten Bereichsverteilerdo-
se (1322) verbunden sind, wobei jede der zwei-
ten Sitz-Elektronikdosen (1324) und eine Viel-
zahl von zweiten Stromanschlüssen (1368P) je-
weils mit einer zweiten Fahrgastsitzgruppe
(1383) verknüpft sind, wobei die zweiten Sitz-
Elektronikdosen (1324) fakultativ in einer stern-
förmigen Netzwerkanordnung an der zweiten
Bereichsverteilerdose (1322) angeordnet sind,
wobei das Eingangssystem (1310H) die Vertei-
lung von Eingangsstrom (610), der von der
Stromversorgung (200) bereitgestellt wird, als
Ausgangsstrom (620) zu den zweiten Sitz-Elek-
tronikdosen (1324) und den zweiten Stro-
manschlüssen (1368P) führt.

14. Fahrzeuginformationssystem (1300) nach Anspruch
12 oder Anspruch 13, wobei die Sitz-Elektronikdose
(1324) und die Stromanschlüsse (1368P) der jewei-
ligen Fahrgastsitzgruppe (1383) und/oder die zweite
Sitz-Elektronikdose (1324) und die zweiten Stro-
manschlüsse (1368P) jeder jeweiligen zweiten Fahr-
gastsitzgruppe (1383) jeweils zur Aufnahme des
Eingangsstroms (610) von einem jeweiligen Strom-
versorgungsuntersystem (202) der Stromversor-
gung (200) beschaffen sind.

15. Fahrzeuginformationssystem (1300) nach einem
der Ansprüche 12-14, wobei das Eingangssystem
(1310H) zum Feststellen eines eingestellten Strom-
werts, eines Freigabestromwerts und eines Freiga-

be-Zeitgeberwerts für jedes Stromversorgungsun-
tersystem (202), das Eingangsstrom (610) an den
Sitz-Elektronikdosen (1324) und den Stro-
manschlüssen (1368P) der Fahrgastsitzgruppen
(1383) bereitstellt, und zum Feststellen eines zwei-
ten eingestellten Stromwerts, eines zweiten Freiga-
bestromwerts und eines zweiten Freigabe-Zeitge-
ber-Werts für jedes Stromversorgungsuntersystem
(202) beschaffen ist, das Eingangsstrom (610) an
den zweiten Sitz-Elektronikdosen (1324) und den
zweiten Stromanschlüssen (1368P) der zweiten
Fahrgastsitzgruppen (1383) bereitstellt, und
wobei sich mindestens einer des eingestellten
Stromwerts, des Freigabestromwerts und des Frei-
gabe-Zeitgeberwerts der Fahrgastsitzgruppen
(1383) von mindestens einem des zweiten einge-
stellten Stromwerts, des zweiten Freigabestrom-
werts und des zweiten Freigabe-Zeitgeberwerts der
zweiten Fahrgastsitzgruppen (1383) unterscheidet,
wobei die Fahrgastsitzgruppe (1383) und die zweite
Fahrgastsitzgruppe (1383) fakultativ mit unter-
schiedlichen Fahrgastklassen verknüpft sind.

Revendications

1. Procédé de fourniture de gestion d’alimentation à
une source d’alimentation (200), la source d’alimen-
tation (200) étant destinée à fournir un courant d’en-
trée (610) à une pluralité de charges (500) compre-
nant une pluralité de prises de courant (1368P), com-
prenant les étapes ci-dessous consistant à :

mesurer (820) un courant d’entrée (610) fourni
par la source d’alimentation (200) aux charges
(500) ; et
entrer dans un premier mode de limitation de
puissance (825, 840), si le courant d’entrée me-
suré (610) est supérieur à une première valeur
de courant définie sans être supérieur à une se-
conde valeur de courant définie laquelle est su-
périeure à la première valeur de courant définie,
et, sinon, si le courant d’entrée mesuré (610) est
supérieur à la seconde valeur de courant définie,
entrer dans un second mode de limitation de
puissance (825, 880) ;
dans le premier mode de limitation de puissan-
ce, mettre en oeuvre la séquence d’étapes
suivante :

a) désactiver (850) chaque prise de courant
inutilisée (1368P) ;
b) mesurer (860) un premier courant d’en-
trée résultant (610) fourni aux charges res-
tantes (500) ;
c) entrer (865, 880) dans un second mode
de limitation de puissance, si le premier cou-
rant d’entrée résultant mesuré (610) est su-
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périeur à la seconde valeur de courant
définie ;
d) quitter (870) le premier mode de limitation
de puissance et activer (815) chacune des
prises de courant désactivées (1368P), si
le premier courant d’entrée résultant mesu-
ré (610) reste inférieur à une première va-
leur de libération de courant, pendant un
premier intervalle de temps, laquelle est su-
périeure à une première valeur de libération
de temporisateur, la première valeur de li-
bération de courant étant inférieure à la pre-
mière valeur de courant définie ; et
e) revenir à l’étape b) du premier mode de
limitation de puissance, si le premier cou-
rant d’entrée résultant mesuré (610) est su-
périeur à la première valeur de libération de
courant pendant le premier intervalle de
temps, et inférieur à la seconde valeur de
courant définie ;

lors de l’entrée (865, 880) dans le second mode
de limitation de puissance, mettre en oeuvre la
séquence d’étapes suivante :

a) désactiver (882) toutes les prises de cou-
rant (1368P) ;
b) mesurer (884) un second courant d’en-
trée résultant fourni aux charges restantes
(500) ;
c) quitter le second mode de limitation de
puissance et activer (886, 815) les prises
de courant désactivées (1368P), si le se-
cond courant d’entrée résultant reste infé-
rieur à une seconde valeur de libération de
courant, pendant un second intervalle de
temps, laquelle est supérieure à une secon-
de valeur de libération de temporisateur qui
est supérieure à la première valeur de libé-
ration de temporisateur, la seconde valeur
de libération de courant étant inférieure à la
seconde valeur de courant définie et infé-
rieure à la première valeur de libération de
puissance ; et
d) revenir à l’étape b) du second mode de
limitation de puissance, si le second courant
d’entrée résultant mesuré (610) est supé-
rieur à la seconde valeur de libération de
courant pendant le second intervalle de
temps.

2. Procédé selon la revendication 1, comprenant en
outre au moins l’une des étapes ci-dessous consis-
tant à :

établir la première valeur de courant définie
comme étant égale à un pourcentage prédéter-
miné d’une limite de courant de référence maxi-

male de la source d’alimentation (200), établir
la valeur de libération de courant comme étant
égale à la première valeur de courant définie,
moins un décalage de courant prédéterminé, et
établir la première valeur de libération de tem-
porisateur comme étant un nombre de secon-
des prédéterminé, le pourcentage prédéterminé
atteignant facultativement entre 80 % et 85 %
de la limite de courant de référence maximale
de la source d’alimentation (200), le décalage
de courant prédéterminé étant facultativement
égal à cinq ampères, et la valeur de libération
de temporisateur étant facultativement égale à
dix secondes ; et
établir la seconde valeur de courant définie com-
me étant égale à un second pourcentage pré-
déterminé de la limite de courant de référence
maximale de la source d’alimentation (200), éta-
blir la seconde valeur de libération de courant
comme étant égale à la seconde valeur de cou-
rant définie, moins un second décalage de cou-
rant prédéterminé, et établir la seconde valeur
de libération de temporisateur comme étant un
second nombre de secondes prédéterminé, le
second pourcentage prédéterminé étant facul-
tativement égal à quatre-vingt-dix pour cent de
la limite de courant de référence maximale de
la source d’alimentation (200), le second déca-
lage de courant prédéterminé étant facultative-
ment égal à dix ampères, et la seconde valeur
de libération de temporisateur étant facultative-
ment égale à soixante secondes.

3. Procédé selon l’une quelconque des revendications
précédentes, dans lequel ladite étape de mesure du
courant d’entrée (610) consiste à mesurer un cou-
rant d’entrée multiphase (610) fourni par une source
d’alimentation multiphase (200) aux charges (500)
à travers chaque phase d’alimentation de la source
d’alimentation (200), le courant d’entrée multiphase
(610) comprenant facultativement une puissance
triphasée ;
dans lequel ladite étape de mesure (860) du premier
courant d’entrée résultant (610) dans ledit premier
mode de limitation de puissance consiste à mesurer
le premier courant d’entrée résultant (610) fourni aux
charges restantes (500) à travers chaque phase
d’alimentation de la source d’alimentation (200) ; et
dans lequel ladite étape de mesure (884) du second
courant d’entrée résultant (610) dans ledit second
mode de limitation de puissance consiste à mesurer
le second courant d’entrée résultant (610) fourni aux
charges restantes (500) à travers chaque phase
d’alimentation de la source d’alimentation (200).

4. Procédé selon la revendication 3,
dans lequel au moins une charge (500) est associée
à chaque phase d’alimentation de la source d’ali-
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mentation (200) ; et
dans lequel chacune des charges (500) reçoit une
puissance de sortie (620) qui est associée à une
phase sélectionnée de la puissance d’entrée (610)
et qui comporte une puissance de sortie monopha-
sée.

5. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre l’étape consis-
tant à convertir la puissance d’entrée (610) en au
moins une puissance de sortie (620) pertinente pour
les charges (500).

6. Produit-programme informatique destiné à fournir
une gestion d’alimentation, le produit-programme in-
formatique étant codé sur un ou plusieurs supports
de stockage lisibles par machine et comprenant une
instruction pour exécuter le procédé selon l’une quel-
conque des revendications précédentes.

7. Système de gestion d’alimentation (100),
comprenant :

une source d’alimentation (200) ;
un système de distribution de puissance (300)
destiné à distribuer une puissance d’entrée
(610) fournie par ladite source d’alimentation
(200) sous la forme d’une puissance de sortie
(620) à une pluralité de charges (500) compre-
nant une pluralité de prises de courant (1368P) ;
et
un système de commande de puissance (400)
destiné à gérer la distribution de la puissance
de sortie (620) entre les charges (500) par l’in-
termédiaire du système de distribution de puis-
sance (300) en mettant en oeuvre le procédé
selon l’une quelconque des revendications 1 à 5.

8. Système de gestion d’alimentation (100) selon la re-
vendication 7, dans lequel ladite source d’alimenta-
tion (200) inclut une source d’alimentation multipha-
se (200) présentant une pluralité de sous-systèmes
de source d’alimentation (202), chacun desdits
sous-systèmes de source d’alimentation (202) étant
destiné à recevoir une phase sélectionnée de puis-
sance principale (650) et à fournir une phase sélec-
tionnée de la puissance d’entrée (610).

9. Système de gestion d’alimentation (100) selon la re-
vendication 7 ou 8, dans lequel ledit système de dis-
tribution de puissance (300) inclut au moins un sys-
tème de conversion de puissance (310) destiné à
recevoir la puissance d’entrée (610) en provenance
de la source d’alimentation (200) et à convertir la
puissance d’entrée (610) en la puissance de sortie
(620) pour un groupe de charges (502) des charges
(500), ledit système de conversion de puissance
(310) recevant facultativement la puissance d’entrée

(610) en provenance de la source d’alimentation
(200) par l’intermédiaire d’un système de jonction de
puissance intermédiaire (320) et/ou d’un système de
conversion de puissance intermédiaire (310).

10. Système de gestion d’alimentation (100) selon la re-
vendication 9, dans lequel ledit système de conver-
sion de puissance (310) est apte à recevoir une puis-
sance multiphase (510) et à convertir chaque phase
de la puissance multiphase (510) en la puissance
de sortie (620) pour un groupe de charges respectif
(502), dans lequel chacun desdits groupes de char-
ges (502) inclut au moins une prise de courant
(1368P), la puissance de sortie (620) comprenant
facultativement une puissance de courant alternatif
monophasé et/ou une puissance de courant continu.

11. Système de gestion d’alimentation (100) selon l’une
quelconque des revendications 8 à 10,
dans lequel ledit système de commande de puissan-
ce (400) mesure la puissance d’entrée (610) au ni-
veau desdits sous-systèmes de source d’alimenta-
tion (202) et/ou dudit système de conversion de puis-
sance (310).

12. Système d’information pour véhicule (1300) perti-
nent en vue d’une installation à bord d’un véhicule
de tourisme (1390), comprenant :

un boîtier de distribution locale (1322) destiné à
communiquer avec un système de tête de ré-
seau (1310H) ; et
une pluralité de boîtiers électroniques pour siè-
ges (1324) couplés avec ledit boîtier de distri-
bution locale (1322), chacun desdits boîtiers
électroniques pour sièges (1324) et une pluralité
de prises de courant (1368P) étant associés à
un groupe de sièges passagers respectif (1383),
lesdits boîtiers électroniques pour sièges (1324)
étant facultativement disposés autour dudit boî-
tier de distribution locale (1322) dans un agen-
cement de réseau en étoile ;
dans lequel le système de tête de réseau
(1310H) inclut un système de gestion d’alimen-
tation selon l’une quelconque des revendica-
tions 7 à 11, pour gérer la distribution d’une puis-
sance d’entrée (610) fournie par une source
d’alimentation (200) sous la forme d’une puis-
sance de sortie (620) auxdits boîtiers électroni-
ques pour sièges (1324) et auxdites prises de
courant (1368P).

13. Système d’information pour véhicule (1300) selon la
revendication 12, comprenant en outre :

un second boîtier de distribution locale (1322)
destiné à communiquer avec le système de tête
de réseau (1310H) ; et
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une pluralité de seconds boîtiers électroniques
pour sièges (1324) couplés avec ledit second
boîtier de distribution locale (1322), chacun des-
dits seconds boîtiers électroniques pour sièges
(1324) et une pluralité de secondes prises de
courant (1368P) étant associés à un second
groupe de sièges passagers respectif (1383),
lesdits seconds boîtiers électroniques pour siè-
ges (1324) étant facultativement disposés
autour dudit second boîtier de distribution locale
(1322) dans un agencement de réseau en
étoile ;
dans lequel le système de tête de réseau
(1310H) gère la distribution d’une puissance
d’entrée (610) fournie par la source d’alimenta-
tion (200) sous la forme d’une puissance de sor-
tie (620) auxdits seconds boîtiers électroniques
pour sièges (1324) et auxdites secondes prises
de courant (1368P).

14. Système d’information pour véhicule (1300) selon la
revendication 12 ou 13, dans lequel ledit boîtier élec-
tronique pour siège (1324) et lesdites prises de cou-
rant (1368P) de chaque groupe de sièges passagers
respectif (1383) et/ou ledit second boîtier électroni-
que pour siège (1324) et lesdites secondes prises
de courant (1368P) de chaque second groupe de
sièges passagers respectif (1383) sont chacun ap-
tes à recevoir la puissance d’entrée (610) en prove-
nance d’un sous-système de source d’alimentation
respectif (202) de la source d’alimentation (200).

15. Système d’information pour véhicule (1300) selon
l’une quelconque des revendications 12 à 14, dans
lequel le système de tête de réseau (1310H) est apte
à établir une valeur de courant définie, une valeur
de libération de courant et une valeur de libération
de temporisateur pour chaque sous-système de
source d’alimentation (202) qui fournit une puissan-
ce d’entrée (610) auxdits boîtiers électroniques pour
sièges (1324) et auxdites prises de courant (1368P)
des groupes de sièges passagers (1383), et à établir
une seconde valeur de courant définie, une seconde
valeur de libération de courant et une seconde valeur
de libération de temporisateur pour chaque sous-
système de source d’alimentation (202) qui fournit
une puissance d’entrée (610) auxdits seconds boî-
tiers électroniques pour sièges (1324) et auxdites
secondes prises de courant (1368P) des seconds
groupes de sièges passagers (1383) ; et
au moins l’une parmi la valeur de courant définie, la
valeur de libération de courant et la valeur de libé-
ration de temporisateur pour les groupes de sièges
passagers (1383) est différente d’au moins l’une par-
mi la seconde valeur de courant définie, la seconde
valeur de libération de courant et la seconde valeur
de libération de temporisateur pour les seconds
groupes de sièges passagers (1383), les groupes

de sièges passagers (1383) et les seconds groupes
de sièges passagers (1383) étant facultativement
associés à différentes classes de passagers.
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