






































































36

What is claimed is :

1. A power manager comprising:

a power bus operating at with a first DC bus voltage operating point;

an electronic controller including a memory module;

a unidirectional DC/DC input power converter having an input side and an output side disposed

along an input power converting channel between the power bus and an input device port wherein

the input power converter input side connects to the input device port and the input power converter

output side connects to the power bus;

a first switch operable by the electronic controller disposed along the input power converting

channel between the input device port and the input power converter input side;

a first bidirectional non-power converting channel disposed between in the input device port

and the power bus and a second switch operable by the electronic controller disposed along the

first bidirectional non-power converting channel between the input device port and the power

bus;

wherein the electronic controller operates each of the first switch, the second switch and the

unidirectional DC/DC input power converter to connect an external DC power device

connected with the input device port to the power bus over a selected one of the input power

converting channel and the first bidirectional non-power converting channel;

a unidirectional DC/DC output power converter having an input side and an output side disposed

along an output power converting channel between the power bus and an output device port

wherein the output power converter output side connects to the output device port and the output

power converter input side connects to the power bus;

a third switch operable by the electronic controller disposed along the output power channel

between the output device port and the output power converter output side;

a second bidirectional non-power converting channel disposed between in the output device port and

the power bus and a fourth switch operable by the electronic controller disposed along the second

bidirectional non-power converting channel between the output device port and the power bus;

wherein the electronic controller operates each of the third switch, the fourth switch and the

unidirectional DC/DC output power converter to connect an external DC power device connected to

the output device to the power bus over a selected one of the output power converting channel and

the second bidirectional non-power converting channel;

a bus sensor module in communication with the electronic controller configured to sense the DC

bus voltage,

wherein the electronic controller operates to store a plurality of second power bus operating voltages

on the memory;
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wherein the electronic controller operates to determine an operating voltage and a device type for an

external DC power device connected to the input device port and an operating voltage and a device

type for an external DC power device connected to the output device port;

wherein the electronic controller is operable to compare the operating voltage of each of the

external DC power devices connected to the input device port and connected to the output device

port with the first DC bus voltage, to calculate a total power conversion loss associated with

connecting the external DC power devices to connected to the input device port and the output

device port with the power bus operating at the first DC bus voltage and to calculate a total power

conversion loss associated with connecting the external DC power devices to connected to the input

device port and the output device port with the power bus operating at each of the plurality of

second DC bus operating voltages stored on the memory.

2. The power manager of claim 1

wherein the electronic controller operates to reset the first DC bus voltage operating point to a

selected one of the plurality of second DC bus voltage operating points to reduce the total

power conversion loss;

wherein the electronic controller operates to connect the external DC power device connected

to the input device port to the DC power bus over an appropriate one of the input power

converting channel and the first non-power converting channel;

wherein the electronic controller operates to connect the external DC power device connected

to the output device port to the DC power bus over an appropriate one of the output power

converting channel and the second non-power converting channel.

3. The power manager of claim 1 further comprising energy management schema operating

on the electronic controller wherein the electronic controller operates to connect fewer than all of

the external D C power device connected to the input and output device ports and to disconnect

one or more external DC power devices connected to the power manager input and output device

ports from the power bus and to reconnect one or more external DC power devices connected

to the input and output device ports to the power bus in order to meet criteria established by the

energy management schema.

4. The power manager of claim 1 wherein the input side of the input power converted is connected

to a second input device port, further comprising:

a fifth switch operable by the electronic controller disposed along the input power converting

channel between the input side of the input power converter and the second input device port;

a third bidirectional non-power converting channel disposed between in the second input device port

and the power bus;

a sixth switch operable by the electronic controller disposed along the third bidirectional non-power

converting channel between the second input device port and the power bus;
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wherein the electronic controller operates each of the fifth switch, the sixth switch and the

unidirectional DC/DC input power converter to connect an external DC power device connected to

the second input device port to the power bus over a selected one of the input power converting

channel and the third bidirectional non-power converting channel.

5. The power manager of claim 4 wherein the output side of the output power converted is

connected to a second output device port, further comprising:

a seventh switch operable by the electronic controller disposed along the output power converting

channel between the output side of the output power converter and the second output device port;

a fourth bidirectional non-power converting channel disposed between in the second output device

port and the power bus;

an eighth switch operable by the electronic controller disposed along the fourth bidirectional non-

power converting channel between the second output device port and the power bus;

wherein the electronic controller operates each of the seventh switch, the eighth switch and the

unidirectional DC/DC output power converter to connect an external DC power device connected to

the second output device port to the power bus over a selected one of the output power converting

channel and the fourth bidirectional non-power converting channel.

6. The power manager of claim 5 further comprising:

a first universal power channel extending between the output side of the output power converter

and the input device port; and

a switch operable by the electronic controller disposed along the first universal power channel

between the output side of the output power converter and the input device port;

wherein the electronic controller operates each of the first switch, the second switch, the fifth

switch, the DC/DC input power converter and the switch disposed along the first

universal power channel to connect an external DC power device connected to the input

device port to the output side of the output power converter.

7. A method for operating a power manager wherein the power manager includes a plurality

of device ports each interfaced with an external DC power device, a power bus operating at a first

operating voltage point, an electronic controller and an associated memory module, wherein the

electronic controller operates to receive digital data from the external DC power device interfaced

with each of the plurality of device ports, wherein the electronic controller operates to connect each

device port to the power bus over a power converting channel or over a non-power converting

channel, the method comprising the steps of:

storing, on the memory, a plurality of operating voltage points of the power bus wherein the power

bus is operating at a first operating voltage point;
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receiving, by the electronic controller, from the external DC power device connected to each of the

plurality of device ports digital data that at least includes a device type and an operating voltage of

the external DC power device;

selecting, by the electronic controller, based on the first operating voltage of the power bus and on

the operation voltage of the external DC power device connected to each of the plurality of device

ports, one or more external DC power devices for connection to the power bus over the power

converting channel;

selecting, by the electronic controller, based on the first operating voltage of the power bus and on

the operating voltage of the external DC power device connected to each of the plurality of device

ports, one or more external DC power devices for connection to the power bus over a non-power

converting channel;

calculating, by the electronic controller, a first total power conversion loss associated with

connecting the one or more external DC power devices selected for connection to the power bus

over the power convert channel and the one or more external DC power devices selected for

connection to the power bus over the non-power converting channel and the first DC bus voltage

operating point;

selecting, by the electronic controller, based on one or more second operating voltages of the power

bus and on the operating voltage of the external DC power device connected to each of the plurality

of device ports, one or more external DC power devices for connection to the power bus over the

power converting channel;

selecting, by the electronic controller, based on one or more second operating voltages of the power

bus and on the operating voltage of the external DC power device connected to each of the plurality

of device ports, one or more external DC power devices for connection to the power bus over a

non-power converting channel;

calculating, by the electronic controller, an additional total power conversion losses associated with

each of the one or more second DC bus voltage operating points; and,

selecting, by the electronic controller, a DC bus voltage operating point suitable for minimizing

total power conversion loss.

8. The method of claim 7 further comprising:

establishing, by the electronic controller, the DC bus voltage operating point suitable for minimizing

total power conversion loss;

selecting, by the electronic controller, based on DC bus voltage operating point suitable for

minimizing total power conversion loss and on the operating voltage of the external DC power

device connected to each of the plurality of device ports, one or more external DC power devices for

connection to the power bus over the power converting channel;

selecting, by the electronic controller, based on DC bus voltage operating point suitable for

minimizing total power conversion loss and on the operating voltage of the external DC power
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device connected to each of the plurality of device ports, one or more external DC power devices for

connection to the power bus over a non-power converting channel;

configuring for each power converting channel power converter operating points of a DC to DC

power converter disposed along the power converting channel suitable for connecting the selected

one or more external DC power devices for connection to the power bus over the power converting

channel; and,

operating by the electronic controller switches disposed along each power converting channel and

along each non-power converting channel to connect the external DC power devices connected to

each of the plurality of device ports to the power bus over appropriate power channels.

9. The method of claim 7wherein the plurality of operating voltage points of the power bus range

between 4 and 34 volts.

10. The power manager of claim 6 further comprising:

a second universal power channel extending between the output side of the output power converter

and the second input device port; and

a controllable switch operable by the electronic controller disposed along the second universal

power channel between the output side of the output power converter and the second input device

port;

wherein the electronic controller operates the fifth switch, the sixth switch, the unidirectional input

DC/DC input power converter and the controllable switch disposed along the second universal

power channel to connect an external DC power device connected to the second input device port to

the output side of the output power converter.


