
1

POWER SUPPLY METHOD AND POWER SUPPLY DEVICE

TECHNICAL FIELD

[0001] This application relates to the field of power supply technologies, and in 

particular, to a power supply method, a power supply device, and a storage medium.

BACKGROUND5

[0002] To facilitate intelligent management of urban traffic, loads such as a video 

monitor and an electronic display board need to be deployed at locations such as a 

traffic hub. How to supply power to these loads has become a problem that needs to 

be resolved in many cities at present.

SUMMARY10

[0003] This application provides a power supply method, a power supply device, 

and a storage medium, to improve flexibility of supplying power by the power supply 

device to a load. The technical solutions are as follows:

[0004] According to a first aspect, a power supply method is provided. The 

method includes: supplying, by a power supply device, power to a load through a 15

power supply port, where the power supply port is connected to a power receiving 

port of the load by using a power supply cable; and communicating, by the power 

supply device, with the load through a communications port, to manage a behavior of 

obtaining power by the load from the power supply device, where the 

communications port is connected to a communications port of the load by using a 20

communications cable.

[0005] In this application, the power supply device supplies power to the load 

through the power supply port, and then manages, through the communications port, 

the behavior of obtaining power by the load from the power supply device. The power 

supply device is a power supply of the load and a controller of the load. This 25

integrated design reduces complexity of a system. In addition, a power supply process 
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between the power supply device and the load and a communication process between 

the power supply device and the load are physically isolated from each other, thereby 

improving flexibility of supplying power by the power supply device to the load.

[0006] Optionally, the power supply device includes a plurality of power supply 

ports. The power supply method provided in this application further includes: 5

measuring, by the power supply device, an output power of each of the plurality of 

power supply ports; determining, by the power supply device based on content of 

communication between the power supply device and the load through the 

communications port, that a power-obtaining power of the load increases by a target 

value; and searching for, by the power supply device, a power supply port whose 10

output power increases by the target value, to obtain and record a correspondence 

between a power supply port connected to the load and a communications port 

connected to the load. That the power supply device manages a behavior of obtaining 

power by the load from the power supply device includes: managing, by the power 

supply device based on the correspondence and content of communication between 15

the load and the communications port connected to the load, a behavior of obtaining 

power by the load from the power supply port connected to the load.

[0007] When the power supply device includes a plurality of power supply ports, 

the power supply device may establish, based on a "power change", a correspondence 

between a power supply port and a communications port that are connected to a single 20

load, to manage, based on the correspondence, the behavior of obtaining power by the 

load from the power supply port, thereby accurately managing a power-obtaining 

behavior of the load.

[0008] Optionally, that the power supply device manages a behavior of obtaining 

power by the load from the power supply device includes: limiting, by the power 25

supply device based on a first power threshold, a power at which the power supply 

port supplies power to the load; sending, by the power supply device, a power 

indication to the load through the communications port, where the power indication 

carries a second power threshold, the second power threshold is less than the first 

power threshold, and the power indication is used to indicate that the power at which 30

the load obtains power from the power supply device is limited by the second power 

threshold; and limiting, by the power supply device based on the second power 

threshold, the power at which the power supply port supplies power to the load.

[0009] When a power that can be provided by the power supply device is 
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insufficient to meet requirements of all loads, the power supply device may reduce a 

power-obtaining power of one or some loads in the foregoing manner, thereby further 

improving flexibility of supplying power by the power supply device to the load.

[0010] Optionally, the supplying, by a power supply device, power to a load 

through a power supply port includes: when the load is initially connected to the 5

power supply port of the power supply device, limiting, by the power supply device 

based on an initial power threshold, a power at which the power supply port supplies

power to the load. Correspondingly, the communicating, by the power supply device, 

with the load through a communications port, to manage a behavior of obtaining 

power by the load from the power supply device includes: obtaining, by the power 10

supply device, a third power threshold based on the content of communication 

between the power supply device and the load through the communications port, 

where the third power threshold is greater than the initial power threshold; and 

limiting, by the power supply device based on the third power threshold, the power at 

which the power supply port supplies power to the load.15

[0011] When the load is initially connected to the power supply device, the power 

supply device temporarily provides a low power to enable the load to obtain sufficient 

energy to communicate with the power supply device, so that the power supply device

can subsequently communicate with the load through the communications port to 

determine a formal power threshold. In this way, a power threshold of the power 20

supply port may be increased based on an actual requirement of the load, thereby 

avoiding unnecessary power waste.

[0012] According to a second aspect, a power supply device is provided. The 

power supply device has a function of implementing a behavior in the power supply 

method in the first aspect. The power supply device includes at least one module, and 25

the at least one module is configured to implement the power supply method provided 

in the first aspect.

[0013] According to a third aspect, a power supply device is provided. The power 

supply device includes at least one power supply port, a processor, and at least one 

communications port. One of the at least one power supply port is configured to 30

supply power to a load, and the power supply port is connected to a power receiving 

port of the load by using a power supply cable. The processor communicates with the 

load through one of the at least one communications port, to manage a behavior of 

obtaining power by the load from the power supply device, and the communications 
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port is connected to a communications port of the load by using a communications 

cable.

[0014] Technical effects obtained in the second aspect and the third aspect are 

similar to technical effects obtained by using a corresponding technical means in the 

first aspect. Details are not described herein again.5

BRIEF DESCRIPTION OF DRAWINGS

[0015] FIG. 1 is a schematic diagram of a power supply system according to an 

embodiment of this application;

[0016] FIG. 2 is a schematic diagram of a connection relationship between a 

power supply device and a load according to an embodiment of this application;10

[0017] FIG. 3 is a flowchart of a power supply method according to an 

embodiment of this application;

[0018] FIG. 4 is a schematic structural diagram of a power supply device 

according to an embodiment of this application; and

[0019] FIG. 5 is a schematic structural diagram of another power supply device 15

according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0020] To make the objectives, technical solutions, and advantages of this 

application clearer, the following further describes the implementations of this 

application in detail with reference to the accompanying drawings.20

[0021] Before a power supply method provided in the embodiments of this 

application is described, an application scenario in the embodiments of this 

application is first described. At present, as a requirement for a safe city increases, an 

intelligent transportation system is adopted in a growing quantity of cities. The 

intelligent transportation system means that loads such as a high-definition video 25

monitor, an intersection electronic display board, and a traffic intersection strobe light 

are mounted at all traffic hubs of a city, and an intelligent transportation server 

manages the loads together, to implement intelligent management of urban traffic. A 

power supply device supplies power to the loads, to ensure normal running of the 

loads. A communications device provides a communication connection between a 30
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load and a server. However, in the power supply method provided in the embodiments 

of this application, the communications device is integrated into the power supply 

device to supply power to the load and provide a communication service.

[0022] FIG. 1 is a schematic diagram of a power supply system according to an 

embodiment of this application. As shown in FIG. 1, the power supply system 100 5

includes a power supply device 101 and at least one load 102. The power supply 

device 101 is connected to each load 102, supplies power to each load 102, and 

communicates with each load 102.

[0023] The following uses one load 102 as an example to describe a connection 

relationship between the power supply device 101 and the load 102. In a possible 10

implementation, as shown in FIG. 2, the power supply device 101 includes one 

communications port 1011 and one power supply port 1012. The communications port 

1011 and the power supply port 1012 are different physical ports. The load 102 

includes one communications port 1021 and one power receiving port 1022. The 

communications port 1021 and the power receiving port 1022 are different physical 15

ports. The communications port 1011 is connected to the communications port 1021 

by using a communications cable, and the power supply port 1012 is connected to the 

power receiving port 1022 by using a power supply cable. The communications port 

1011 and the communications port 1021 each may be an electrical interface or an 

optical interface, such as an Ethernet interface. For example, the communications port 20

1011 and the communications port 1021 each are an 8-position 8-contact (8P8C) 

modular interface that is also referred to as an RJ-45 interface. Correspondingly, the 

communications cable is an Ethernet twisted pair. For another example, the 

communications port 1011 and the communications port 1021 each are an optical 

module, such as a small form-factor pluggable (SFP) transceiver or a 10-gigabit small 25

form-factor pluggable (XFP) transceiver. Correspondingly, the communications cable 

is an optical fiber. The power supply port 1012 and the power receiving port 1022 

each may be a power output end, such as a pluggable wiring terminal.

[0024] It can be learned from the connection relationship shown in FIG. 2 that in 

this embodiment of this application, the power supply device 101 supplies power to 30

the load 102 through the power supply port, and then communicates with the load 102 

through the communications port. A power supply process between the power supply 

device 101 and the load 102 and a communication process between the power supply 

device and the load 102 are physically isolated from each other, thereby improving 
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flexibility of supplying power by the power supply device 101 to the load 102.

[0025] For a detailed connection relationship between each load 102 shown in 

FIG. 1 and the power supply device 101, refer to FIG. 2. Details are not described one 

by one herein again.

[0026] The power supply device 101 may include only one power supply port, 5

and correspondingly, the power supply system 100 may include only one load 102. 

The power supply device 101 may include a plurality of power supply ports, and 

correspondingly, the power supply system 100 may include one or more loads 102. 

Three loads 102 are only used as an example for description in FIG. 1, and constitute 

no limitation on a quantity of loads included in the power supply system provided in 10

this application.

[0027] FIG. 3 is a flowchart of a power supply method according to an 

embodiment of this application. The method is applied to the power supply device 

shown in FIG. 1 or FIG. 2. As shown in FIG. 3, the method includes the following 

steps.15

[0028] Step 301: The power supply device supplies power to a load through a 

power supply port, where the power supply port is connected to a power receiving 

port of the load by using a power supply cable.

[0029] In this embodiment of this application, after the power receiving port of 

the load is connected to the power supply port of the power supply device, the load 20

may obtain power from the power supply device based on a power required by the 

load. For example, when the load requires a power of 5 watts (W), a power-obtaining 

power at which the load obtains power from the power supply device is 5 W.

[0030] In a process in which the power supply device supplies power to the load 

through the power supply port, the power supply device may manage, by using the 25

following step 302, a behavior of obtaining power by the load from the power supply 

device, to improve flexibility of supplying power by the power supply device to the 

load. For a specific implementation, refer to descriptions in step 302.

[0031] When the load is initially connected to the power supply port of the power 

supply device, the power supply device may limit, based on an initial power threshold, 30

a power at which the power supply port supplies power to the load. When the load is 

connected to the power supply device for the first time, a maximum power-supply 

power of the power supply port through which the power supply device is connected 

to the load is the initial power threshold. The initial power threshold may be a 
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maximum power that can be provided by the power supply device through a single 

power supply port, namely, a rated power of the single power supply port. 

Alternatively, the initial power threshold may be less than the rated power of the

single power supply port. Alternatively, the power supply device may not set the 

initial power threshold.5

[0032] The initial power threshold may be preset by a manufacturer. In a possible 

implementation, the manufacturer may preset the initial power threshold based on a 

start power of each load to be connected to the power supply device, to ensure that 

after each load is initially connected to the power supply device, the load may obtain 

power that can be used to start a system of the load. Therefore, in this embodiment of 10

this application, when the load is connected to the power supply device for the first 

time, the load obtains power through the power receiving port to start a system of the 

load. Only after the system of the load is started, the power supply device can 

communicate with the load, to manage, by using the following step 302, the behavior 

of obtaining power by the load from the power supply device.15

[0033] For example, the initial power threshold may be 15 W, and the initial 

power threshold may basically ensure start of loads such as a high-definition video 

monitor, an intersection electronic display board, and a traffic intersection strobe light.

[0034] In addition, after the system of the load is started, the power supply device 

may communicate with the load based on a reference protocol. For example, the 20

reference protocol may be a link layer discovery protocol (link layer discovery 

protocol, LLDP) or another protocol. For a specific implementation in which the 

power supply device communicates with the load based on the reference protocol, 

refer to step 302. Details are not described herein. In addition, when the reference 

protocol is the LLDP protocol, after the power supply device communicates with the 25

load, content of communication between the power supply device and the load may be 

sent as data in a type-length-value (type-length-value, TLV) format. Details are not 

described herein.

[0035] In addition, in this embodiment of this application, there is no limitation on 

a sequence between step 301 and step 302. The power supply device usually 30

communicates with the load while supplying power to the load.

[0036] Step 302: The power supply device communicates with the load through a 

communications port, to manage the behavior of obtaining power by the load from the 

power supply device, where the communications port is connected to a 
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communications port of the load by using a communications cable.

[0037] That the power supply device communicates with the load through a

communications port, to manage the behavior of obtaining power by the load from the 

power supply device may mean that the power supply device negotiates, based on 

content of communication performed through the communications port, with the load 5

about a power threshold at which the load obtains power from the power supply port. 

After completing the negotiation about the power threshold, the power supply device 

manages a power-obtaining behavior of the load based on a power threshold obtained 

after the negotiation. For example, the power threshold obtained after the negotiation 

is 50 W. If the power-obtaining power of the load exceeds 50 W, the power supply 10

device cuts off power supply for the power supply port connected to the load. If the 

power-obtaining power of the load does not exceed 50 W, the power supply device 

does not perform any operation.

[0038] If the power supply device has only one power supply port, 

correspondingly, the power supply system shown in FIG. 1 may include only one load. 15

In this case, the power supply device may directly perform, based on the power 

threshold obtained after the negotiation, an operation such as cutting off power supply 

for the power supply port connected to the load, to manage a behavior of obtaining 

power by the load from the power supply device.

[0039] If the power supply device includes a plurality of power supply ports, for 20

one load connected to the communications port, the power supply device cannot 

determine which one of the plurality of power supply ports is connected to the load.

Therefore, when the power supply device includes a plurality of power supply ports, 

the power supply device may further establish a correspondence between a power 

supply port and a communications port that are connected to a single load, to manage, 25

based on the correspondence, a behavior of obtaining power by the load from the 

power supply device.

[0040] For one load connected to a power supply port in the plurality of power 

supply ports, that the power supply device manages, based on the foregoing 

correspondence, a behavior of obtaining power by the load from the power supply 30

device means that the power supply device manages, based on the correspondence and 

content of communication between the load and a communications port connected to 

the load, a behavior of obtaining power by the load from the power supply port 

connected to the load. For example, when the power supply device determines a 
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power threshold of the load based on the content of communication between the load

and the communications port connected to the load, the power supply device finds, 

based on the correspondence, the power supply port connected to the load, and 

manages the power supply port by using the power threshold of the load. If an output 

power of the power supply port exceeds the power threshold, the power supply device 5

cuts off power supply for the power supply port.

[0041] For one load connected to a power supply port in the plurality of power 

supply ports, an implementation in which the power supply device establishes a 

correspondence between a power supply port and a communications port that are 

connected to the load may be as follows: The power supply device measures an output 10

power of each of the plurality of power supply ports; the power supply device 

determines, based on content of communication between the power supply device and 

the load through the communications port, that a power-obtaining power of the load 

increases by a target value; and the power supply device searches for a power supply 

port whose output power increases by the target value, to obtain and record the 15

correspondence between the power supply port connected to the load and the 

communications port connected to the load.

[0042] In a possible implementation, that the power supply device determines, 

based on content of communication between the power supply device and the load 

through the communications port, that a power-obtaining power of the load increases 20

by a target value may be specifically as follows: The load performs an action that 

needs to consume an additional power. The load determines the additional power that 

needs to be consumed by performing the action, and uses a value of the power as the

target value. The load may send the target value to the power supply device through 

the communications port. The load may perform the foregoing action before sending 25

the target value, after sending the target value, or while sending the target value. The 

power supply device receives the target value. The power supply device checks a 

change of the output power of each power supply port. If the load has performed the 

action before the power supply device receives the target value, the power supply 

device checks historical data of the output power of each power supply port. If the 30

load performs the action after the power supply device receives the target value, the 

power supply device checks a change of a real-time output power of each power 

supply port. The power supply device records a correspondence between a power 

supply port that is found by the power supply device and whose output power 
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increases by the target value and a communications port that receives the target value.

[0043] For example, when the load is a strobe light, the action performed by the 

load may be flashing. The strobe light sends, to the power supply device, a value of a 

power that needs to be additionally consumed by flashing, so that the power supply 

device establishes a correspondence between a power supply port connected to the 5

strobe light and a communications port connected to the strobe light.

[0044] For another example, when the load is video monitor, the action performed 

by the load may be rotating a camera. Because a motor needs to be started to rotate 

the camera, an additional power needs to be consumed. The video monitor sends, to 

the power supply device, a value of the power that needs to be additionally consumed 10

by rotating the camera, so that the power supply device establishes a correspondence 

between a power supply port connected to the rotated camera and a communications 

port connected to the rotated camera.

[0045] In this embodiment of this application, there are mainly the following 

implementations in which the power supply device negotiates, based on content of 15

communication performed through the communications port, with the load about a 

power threshold at which the load obtains power from the power supply port.

[0046] In a possible implementation, the load sends a power negotiation 

parameter to the power supply device through the communications port, where the 

power negotiation parameter carries a power threshold at which the load subsequently 20

expects to obtain power from the power supply port. When receiving the power 

negotiation parameter, the power supply device determines whether to allow the load 

to obtain power based on the power threshold carried in the power negotiation 

parameter. If the power supply device allows the load to obtain power based on the 

power threshold carried in the power negotiation parameter, the power supply device 25

manages the power-obtaining behavior of the load based on the power threshold 

carried in the power negotiation parameter. If the power supply device does not allow 

the load to obtain power based on the power threshold carried in the power 

negotiation parameter, the power supply device sends a rejection message to the load 

through the communications port, and the power supply device still manages the 30

power-obtaining behavior of the load based on a previous power threshold. For 

example, a current power threshold of the power supply port connected to the load is 

20 W, and the power threshold carried in the power negotiation parameter sent by the 

load to the power supply device is 30 W. If the power supply device allows the load to 
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obtain power based on the power threshold carried in the power negotiation parameter, 

when a power at which the load obtains power from the power supply port is 30 W 

subsequently, the power supply device does not perform any operation. If the power 

supply device does not allow the load to obtain power based on the power threshold 

carried in the power negotiation parameter, when a power at which the load obtains5

power from the power supply port is 30 W subsequently, the power supply device cuts 

off power supply for the power supply port connected to the load. In this case, 

although a to-be-negotiated power threshold is provided by the load, whether the load 

can obtain power from the power supply port based on the to-be-negotiated power 

threshold depends on the power supply device.10

[0047] In another possible implementation, the power supply device sends a 

power negotiation parameter to the load through the communications port. In this case, 

the power negotiation parameter carries a power threshold at which the power supply 

device allows the load to obtain power from the power supply port. After the power 

supply device sends the power negotiation parameter, if the power-obtaining power of 15

the load is greater than the power threshold carried in the power negotiation parameter, 

the power supply device cuts off power supply for the power supply port connected to 

the load. If the power-obtaining power of the load is not greater than the power 

threshold carried in the power negotiation parameter, the power supply device does 

not perform any operation. For example, the power threshold carried in the power 20

negotiation parameter sent by the power supply device to the load is 30 W. 

Subsequently, if a power at which the load obtains power from the power supply port 

exceeds 30 W, the power supply device cuts off power supply for the power supply 

port connected to the load. If a power at which the load obtains power from the power 

supply port does not exceed 30 W, the power supply device does not perform any 25

operation. In this case, a to-be-negotiated power threshold is configured only by the 

power supply device, and has nothing to do with the load.

[0048] Optionally, in this embodiment of this application, the load may directly 

obtain power from the power supply device based on a requirement of the load. In this 

case, the load only needs to send a power negotiation parameter to the power supply 30

device through the communications port, where the power negotiation parameter 

carries a power threshold at which the load subsequently obtains power from the 

power supply port. After the load sends the power negotiation parameter to the power 

supply device, the load may obtain power from the power supply port based on the 
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power threshold carried in the power negotiation parameter. For example, if the power 

threshold carried in the power negotiation parameter sent by the load to the power 

supply device is 30 W, it indicates that an upper limit of a power at which the load 

subsequently obtains power from the power supply port is 30 W.

[0049] For example, after the load is connected to the power supply device for the 5

first time, a power threshold at which the power supply device supplies power to the 

load is the initial power threshold. If the power supply device or the load subsequently 

needs to increase the power threshold, the power supply device and the load may 

negotiate about the power threshold through the communications port in the foregoing 

three implementations. For example, the power supply device and the load perform 10

negotiation to increase the power threshold of the power supply port to a power 

threshold greater than the initial power threshold, so that the power supply device 

limits, based on a power threshold obtained after the negotiation, the power at which 

the power supply port supplies power to the load.

[0050] For another example, after the power supply device limits, based on the 15

power threshold obtained after the negotiation, the power at which the power supply 

port supplies power to the load, the power supply device may decrease the power 

threshold of the power supply port connected to the load, to re-manage the behavior of 

obtaining power by the load from the power supply device. For example, the power 

supply device limits, based on a first power threshold, the power at which the power 20

supply port supplies power to the load; the power supply device sends a power 

indication to the load through the communications port, where the power indication 

carries a second power threshold, the second power threshold is less than the first 

power threshold, and the power indication is used to indicate that the power at which 

the load obtains power from the power supply device is limited by the second power 25

threshold; and the power supply device limits, based on the second power threshold, 

the power at which the power supply port supplies power to the load.

[0051] In this case, when the power supply device sends the power indication to 

the load through the communications port, the following application scenario exists: 

The power supply device configures a priority for each load connected to the power 30

supply device in advance, for example, there are four loads that are sequentially 

named a load 0, a load 1, a load 2, and a load 3 in descending order of priorities. It is 

assumed that a total power-supply power of the power supply device is 90 W, only the 

load 1, the load 2, and the load 3 are currently connected to the power supply device,
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and a total power-obtaining power of the load 1, the load 2, and the load 3 reaches 90 

W. If the load 0 is currently connected to the power supply device and a

power-obtaining power of the load 0 may be only 10 W, the foregoing operation needs 

to be performed on the load 3, to reduce the power at which the load 3 obtains power 

from the power supply device, thereby ensuring that the load 0 can succeed in 5

obtaining power from the power supply device.

[0052] In addition, for a load connected to the power supply device, a process in 

which the power supply device negotiates with the load about a power threshold at 

which the load obtains power from the power supply port may be performed for one 

or more times, and this is not specifically limited in this embodiment of this 10

application. Therefore, according to the power supply method provided in this 

embodiment of this application, the power supply device may negotiate with the load 

for a plurality of times about the power threshold at which the load obtains power, to 

improve flexibility of supplying power by the power supply device to the load.

[0053] In this application, the power supply device supplies power to the load 15

through the power supply port, and then manages, through the communications port, 

the behavior of obtaining power by the load from the power supply device. A power 

supply process between the power supply device and the load and a communication 

process between the power supply device and the load are physically isolated from 

each other, thereby improving flexibility of supplying power by the power supply 20

device to the load.

[0054] FIG. 4 shows a power supply device according to an embodiment of this 

application. As shown in FIG. 4, the power supply device 400 includes:

a power supply module 401, configured to perform step 301 in the 

embodiment in FIG. 3; and25

a communications module 402, configured to perform step 302 in the 

embodiment in FIG. 3.

[0055] Optionally, the power supply device 400 includes a plurality of power 

supply ports.

[0056] The power supply device 400 further includes:30

a measurement module 403, configured to measure an output power of 

each of the plurality of power supply ports;

a determining module 404, configured to determine, based on content of 

communication between the power supply device 400 and the load through the
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communications port, that a power-obtaining power of the load increases by a target 

value; and

a record module 405, configured to search for a power supply port whose 

output power increases by the target value, to obtain and record a correspondence 

between a power supply port connected to the load and a communications port 5

connected to the load.

[0057] That the power supply device 400 manages a behavior of obtaining power 

by the load from the power supply device includes: managing, by the power supply 

device based on the correspondence and content of communication between the load 

and the communications port connected to the load, a behavior of obtaining power by 10

the load from the power supply port connected to the load.

[0058] Optionally, that the power supply device 400 manages a behavior of 

obtaining power by the load from the power supply device includes:

limiting, by the power supply device 400 based on a first power threshold, 

a power at which the power supply port supplies power to the load;15

sending, by the power supply device 400, a power indication to the load 

through the communications port, where the power indication carries a second power 

threshold, the second power threshold is less than the first power threshold, and the 

power indication is used to indicate that the power at which the load obtains power 

from the power supply device 400 is limited by the second power threshold; and20

limiting, by the power supply device 400 based on the second power 

threshold, the power at which the power supply port supplies power to the load.

[0059] Optionally, the power supply module 401 is specifically configured to:

when the load is initially connected to the power supply port of the power 

supply device, limit, based on an initial power threshold, a power at which the power 25

supply port supplies power to the load.

[0060] Correspondingly, that the power supply device manages a behavior of 

obtaining power by the load from the power supply device includes:

obtaining a third power threshold based on the content of communication 

between the power supply device 400 and the load through the communications port, 30

where the third power threshold is greater than the initial power threshold; and

limiting, based on the third power threshold, the power at which the power 

supply port supplies power to the load.

[0061] In this application, the power supply device supplies power to the load 
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through the power supply port, and then manages, through the communications port, 

the behavior of obtaining power by the load from the power supply device. A power 

supply process between the power supply device and the load and a communication 

process between the power supply device and the load are physically isolated from 

each other, thereby improving flexibility of supplying power by the power supply 5

device to the load.

[0062] It should be noted that when the power supply device provided in the 

foregoing embodiment supplies power to the load, division of the foregoing function 

modules is only used as an example for description. In actual application, the 

foregoing functions may be allocated to different function modules for 10

implementation according to a requirement, that is, an internal structure of a device is 

divided into different function modules to implement all or some of the functions

described above. In addition, the power supply device provided in the foregoing 

embodiment and the power supply method embodiment pertain to a same concept. For 

a specific implementation process of the power supply device, refer to the method 15

embodiment. Details are not described herein again.

[0063] FIG. 5 is a schematic structural diagram of a power supply device 

according to an embodiment of this application. The power supply device shown in 

FIG. 4 may be implemented by using the structure shown in FIG. 5. As shown in FIG. 

5, the power supply device 500 includes at least one processor 501, a communications 20

bus 502, a memory 503, at least one communications port 504, a power supply 505, 

and at least one power supply port 506.

[0064] The processor 501 may be a central processing unit (central processing 

unit, CPU) or one or more integrated circuits configured to control program execution 

of the solution of this application. In specific implementation, in an embodiment, the 25

power supply device may include a plurality of processors, and each of the processors 

may be a single-core processor or a multi-core processor. The processor herein may 

be one or more devices, circuits, and/or processing cores for processing data (such as 

a computer program instruction).

[0065] The communications bus 502 may include a channel used to transmit 30

information between the foregoing components.

[0066] The memory 503 may be a read-only memory (read-only memory, ROM), 

a random access memory (random access memory, RAM), an electrically erasable 

programmable read-only memory (electrically erasable programmable read-only 
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memory, EEPROM), an optical disc, a magnetic disk storage medium or another 

magnetic storage device, or any other medium that can be used to carry or store 

expected program code in a form of an instruction or a data structure and that can be 

accessed by a computer. The memory 503 may exist independently, and is connected 

to the processor 501 by using the communications bus 502. Alternatively, the memory 5

503 may be integrated into the processor 501. The memory 503 is configured to store 

program code for executing the solutions of this application, and the processor 501 

controls the execution. The processor 501 is configured to execute the program code 

stored in the memory 503. The program code may include one or more software 

modules.10

[0067] The communications port 504 is configured to communicate with another 

device or a communications network, such as the Ethernet. The another device may be 

a load in the power supply system provided in FIG. 1, and the communications port 

504 may be the communications port shown in FIG. 2.

[0068] The power supply 505 is configured to supply power to an entire system of 15

the power supply device and a load connected to the power supply device. The at least 

one power supply port 506 is connected to the power supply 505, and each power 

supply port 506 is configured to be connected to a power receiving port of the load, to 

supply power to the load. In addition, as shown in FIG. 5, a power measurement

circuit may be further integrated into the power supply 505. The power measurement20

circuit is configured to: detect a power-supply power of each power supply port 506, 

and report a detection result to the processor 501. The processor manages, according 

to the method provided in this application, a behavior of obtaining power by the load 

from the power supply device. The processor may instruct the power supply 505 

whether to supply power to one or more power supply ports 506.25

[0069] All or some of the foregoing embodiments may be implemented by using 

software, hardware, or a combination thereof. When software is used to implement the 

embodiments, all or some of the embodiments may be implemented in a form of a 

computer program product. The computer program product includes one or more 

computer instructions. When the computer instructions are loaded and executed on a 30

computer, all or some of the procedures or functions according to the embodiments of 

this application are generated. The computer may be a general-purpose computer, a 

dedicated computer, a computer network, or another programmable apparatus. The 

computer instructions may be stored in a computer readable storage medium, or may 
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be transmitted from a computer readable storage medium to another computer

readable storage medium. For example, the computer instructions may be transmitted 

from a website, computer, server, or data center to another website, computer, server, 

or data center in a wired (for example, a coaxial cable, an optical fiber, or a twisted 

pair) or wireless (for example, infrared, radio, or microwave) manner. The computer5

readable storage medium may be any medium accessible by a computer, or a data 

storage device, such as a server or a data center, integrating one or more media. The 

usable medium may be a magnetic medium (for example, a floppy disk, a hard disk, 

or a magnetic tape), an optical medium (for example, an optical disc), a 

semiconductor medium (for example, a solid-state drive (SSD)), or the like.10
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CLAIMS

1. A power supply method, wherein the method comprises:

supplying, by a power supply device, power to a load through a power supply 

port, wherein the power supply port is connected to a power receiving port of the load 

by using a power supply cable; and5

communicating, by the power supply device, with the load through a 

communications port, to manage a behavior of obtaining power by the load from the 

power supply device, wherein the communications port is connected to a 

communications port of the load by using a communications cable.

2. The method according to claim 1, wherein the power supply device comprises 10

a plurality of power supply ports; and

the method further comprises:

measuring, by the power supply device, an output power of each of the plurality 

of power supply ports;

determining, by the power supply device based on content of communication 15

between the power supply device and the load through the communications port, that 

a power-obtaining power of the load increases by a target value; and

searching for, by the power supply device, a power supply port whose output 

power increases by the target value, to obtain and record a correspondence between a

power supply port connected to the load and a communications port connected to the 20

load, wherein

that the power supply device manages a behavior of obtaining power by the load 

from the power supply device comprises: managing, by the power supply device 

based on the correspondence and content of communication between the load and the 

communications port connected to the load, a behavior of obtaining power by the load 25

from the power supply port connected to the load.

3. The method according to claim 1 or 2, wherein that the power supply device 

manages a behavior of obtaining power by the load from the power supply device 

comprises:

limiting, by the power supply device based on a first power threshold, a power at 30

which the power supply port supplies power to the load;

sending, by the power supply device, a power indication to the load through the 
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communications port, wherein the power indication carries a second power threshold, 

the second power threshold is less than the first power threshold, and the power 

indication is used to indicate that the power at which the load obtains power from the 

power supply device is limited by the second power threshold; and

limiting, by the power supply device based on the second power threshold, the 5

power at which the power supply port supplies power to the load.

4. The method according to claim 1 or 2, wherein the supplying, by a power 

supply device, power to a load through a power supply port comprises:

when the load is initially connected to the power supply port of the power supply 

device, limiting, by the power supply device based on an initial power threshold, a 10

power at which the power supply port supplies power to the load; and

that the power supply device manages a behavior of obtaining power by the load 

from the power supply device comprises:

obtaining, by the power supply device, a third power threshold based on the 

content of communication between the power supply device and the load through the 15

communications port, wherein the third power threshold is greater than the initial 

power threshold; and limiting, by the power supply device based on the third power 

threshold, the power at which the power supply port supplies power to the load.

5. A power supply device, wherein the power supply device comprises:

a power supply module, configured to supply power to a load through a power 20

supply port, wherein the power supply port is connected to a power receiving port of 

the load by using a power supply cable; and

a communications module, configured to communicate with the load through a 

communications port, to manage a behavior of obtaining power by the load from the 

power supply device, wherein the communications port is connected to a 25

communications port of the load by using a communications cable.

6. The power supply device according to claim 5, wherein the power supply 

device comprises a plurality of power supply ports; and

the power supply device further comprises:

a measurement module, configured to measure an output power of each of the 30

plurality of power supply ports;

a determining module, configured to determine, based on content of 

communication between the power supply device and the load through the 

communications port, that a power-obtaining power of the load increases by a target 



20

value; and

a record module, configured to search for a power supply port whose output 

power increases by the target value, to obtain and record a correspondence between a

power supply port connected to the load and a communications port connected to the 

load, wherein5

that the power supply device manages a behavior of obtaining power by the load 

from the power supply device comprises: managing, by the power supply device 

based on the correspondence and content of communication between the load and the 

communications port connected to the load, a behavior of obtaining power by the load 

from the power supply port connected to the load.10

7. The power supply device according to claim 5 or 6, wherein that the power 

supply device manages a behavior of obtaining power by the load from the power 

supply device comprises:

limiting, by the power supply device based on a first power threshold, a power at 

which the power supply port supplies power to the load;15

sending, by the power supply device, a power indication to the load through the 

communications port, wherein the power indication carries a second power threshold, 

the second power threshold is less than the first power threshold, and the power 

indication is used to indicate that the power at which the load obtains power from the 

power supply device is limited by the second power threshold; and20

limiting, by the power supply device based on the second power threshold, the 

power at which the power supply port supplies power to the load.

8. The power supply device according to claim 5 or 6, wherein the power supply 

module is specifically configured to:

when the load is initially connected to the power supply port of the power supply 25

device, limit, based on an initial power threshold, a power at which the power supply 

port supplies power to the load; and

correspondingly, that the power supply device manages a behavior of obtaining 

power by the load from the power supply device comprises:

obtaining a third power threshold based on the content of communication 30

between the power supply device and the load through the communications port, 

wherein the third power threshold is greater than the initial power threshold; and

limiting, based on the third power threshold, the power at which the power 

supply port supplies power to the load.
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9. A power supply device, wherein the power supply device comprises at least 

one power supply port, a processor, and at least one communications port, wherein

one of the at least one power supply port is configured to supply power to a load, 

and the power supply port is connected to a power receiving port of the load by using 

a power supply cable; and5

the processor communicates with the load through one of the at least one 

communications port, to manage a behavior of obtaining power by the load from the 

power supply device, and the communications port is connected to a communications 

port of the load by using a communications cable.

10


