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(57) Abrégé/Abstract:
A distributed energy power source control method, apparatus and system are provided. The method includes the following steps.
The total amount of energy provided by an energy supply apparatus for various loads in a system is read. Energy data of each load
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(57) Abrégé(suite)/Abstract(continued):

is collected, the energy data including: a power supply voltage, a power supply current, a reactive power, an active power, and
power consumption. The total power consumption of all the loads in the system is calculated. An energy allocation policy is
determined by comparing the total power consumption and the total amount of energy, the energy allocation policy including:
allocating energy according to a priority level of each load, and switching energy modes according to a power factor of each load.
The method, apparatus and system can provide loads with dynamic power distribution modes, thereby improving the working
efficiency, reliability and stability of an entire power supply system.
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ABSTRACT

A distributed energy power source control method, apparatus and system are
provided. The method includes the following steps. The total amount of energy
provided by an energy supply apparatus for various loads in a system is read. Energy
data of each load is collected, the energy data including: a power supply voltage, a
power supply current, a reactive power, an active power, and power consumption.
The total power consumption of all the loads in the system is calculated. An energy
allocation policy is determined by comparing the total power consumption and the
total amount of energy, the energy allocation policy including: allocating energy
according to a priority level of each load, and switching energy modes according to a
power factor of each load. The method, apparatus and system can provide loads with
dynamic powef distribution modes, thereby improving the working efficiency,

reliability and stability of an entire power supply system.



Distributed Energy Power Source Control Method, Apparatus And
System

Field
The disclosure relates to the field of electrics, more particularly to a distributed

energy power source control method, apparatus and system.

Background
All components (e.g., power supply, power distribution and load) of a traditional

AC power distribution system are closely related. The working mode of close contact
on dynamic characteristics will cause that an entire power supply system is very huge.
In the huge power system, as long as all dynamic changes are slow enough, the
reliability of control and the stability of the system can be ensured. So, it is difficult to
quickly respond to an emergency in a power grid. Therefore, the control speed is low,
and the reliability and the stability are not high.

An effective solution has not been proposed yet currently for the problems of low
working efficiency and poor stability of a power supply system caused by the fact that
the power supply system cannot provide a dynamic power distribution mode in the
related art.

Summary
An effective solution has not been proposed yet currently for the problems of low

working efficiency and poor stability of a power supply system caused by the fact that
the power supply system cannot provide a dynamic power distribution mode in the
related art. Thus, the invention mainly aims to provide a distributed energy power
source control method, apparatus and system, used for solving the above-mentioned
problems.

To this end, according to an aspect of the invention, a distributed energy power
source control method is provided. The method may include that: the total amount of
energy provided by an energy supply apparatus for various loads in a system is read,;
energy data of each load is collected, the energy data including: a power supply
voltage, a power supply current, a reactive power, an active power, and power

consumption; the total power consumption of all the loads in the system is calculated,;
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and an energy allocation policy is determined by comparing the total power
consumption and the total amount of energy, the energy allocation policy including:
allocating energy according to a priority level of each load, and switching energy
modes according to a power factor of each load.

To this end, according to another aspect of the invention, a distributed energy
power source control apparatus is provided. The apparatus may include: a reading
module, configured to read the total amount of energy provided by an energy supply
apparatus for various loads in a system; a collection module, configured to collect
energy data of each load, the energy data including: a power supply voltage, a power
supply current, a reactive power, an active power, and power consumption; a
calculation module, configured to calculate the total power consumption of all the
loads in the system; and a processing module, configured to determine an energy
allocation policy by comparing the total power consumption and the total amount of
energy, the energy allocation policy including: allocating energy according to a priority
level of each load, and switching energy modes according to a power factor of each
load.

To this end, according to a further aspect of the invention, a distributed energy
power source control system is provided. The system may include: an energy supply
apparatus, configured to provide energy for each load in the system; a detection and
measurement apparatus, communicating with a detection apparatus on each load,
collecting energy data of each load, detected by the detection apparatus, and
calculating the total power consumption of all the loads in the system, wherein the
energy data includes: a power supply voltage, a power supply current, a reactive
power, an active power, and power consumption; and an energy control apparatus,
connected to the detection and measurement apparatus, and configured to determine
an energy allocation policy by comparing the total power consumption and the total
amount of energy, the energy allocation policy including: allocating energy according
to a priority level of each load, and switching energy modes according to a power
factor of each load.

By means of the invention, the total amount of energy provided by an energy
supply apparatus for various loads in a system is read; energy data of each load is
collected, the energy data including: a power supply voltage, a power supply current,
a reactive power, an active power, and power consumption; the total power

consumption of all the loads in the system is calculated; and an energy allocation
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policy is determined by comparing the total power consumption and the total amount
of energy, the energy allocation policy including: allocating energy according to a
priority level of each load, and switching energy modes according to a power factor of
each load. The problems of low working efficiency and poor stability of a power
supply system caused by the fact that the power supply system cannot provide a
dynamic power distribution mode are solved, thereby achieving the effects of
providing loads with dynamic power distribution modes and improving the working

efficiency, reliability and stability of an entire power supply system.

Brief description of the drawings

The drawings illustrated herein are intended to provide further understanding of
the disclosure, and form a part of the disclosure. The schematic embodiments and
illustrations of the disclosure are intended to explain the disclosure, and do not form
improper limits to the disclosure. In the drawings:

Fig. 1 is a structure diagram of a distributed energy power source control system
according to an embodiment 1 of the disclosure;

Fig. 2 is a detailed structure diagram of an optional distributed energy power
source control system according to an embodiment 1 of the disclosure;

Fig. 3 is a flowchart of a distributed energy power source control method
according to an embodiment 2 of the disclosure; and

Fig. 4 is a structure diagram of a distributed energy power source control

apparatus according to an embodiment 3 of the disclosure.

Detailed description of the embodiments

It is important to note that the embodiments in the disclosure and the
characteristics in the embodiments may be combined under the condition of no
conflicts. The disclosure will be described below with reference to the drawings and
in combination with the embodiments in detail.

In order to make those skilled in the art better understand the solutions of the
disclosure, the technical solutions in the embodiments of the disclosure are clearly
and completely described below with reference to the drawings in the embodiments
of the disclosure. Obviously, the described embodiments are only a part of the
embodiments of the disclosure, not all of the embodiments. On the basis of the

embodiments in the disclosure, all other embodiments obtained under the premise of
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no creative work of those skilled in the art fall within the scope of protection of the
disclosure.

It is important to note that the specification and claims of the disclosure and
terms 'first’, 'second' and the like in the above-mentioned drawings are used to
distinguish similar objects, and do not need to describe a specific sequence or a
precedence order. It will be appreciated that data used in such a way may be
exchanged under appropriate conditions, in order that the embodiments of the
disclosure described herein can be implemented in a sequence other than
sequences graphically shown or described here. In addition, terms 'include' and
'have' and any inflexions thereof are intended to cover non-exclusive inclusions. For
instance, it is not limited for processes, methods, systems, products or devices
containing a series of steps or units to clearly list those steps or units, and other steps
or units which are not clearly listed or are inherent to these processes, methods,
products or devices may be included instead.

Embodiment 1:

In the most basic configuration, Fig. 1 is a structure diagram of a distributed
energy power source control system according to an embodiment 1 of the disclosure.
As shown in Fig. 1, the distributed energy power source control system may include:
an energy supply apparatus 10, a detection and measurement apparatus 12, and an
energy control apparatus 14.

Wherein, the energy supply apparatus 10 is configured to provide energy for
each load in the system; the detection and measurement apparatus 12
communicates with a detection apparatus on each load, collects energy data of each
load, detected by the detection apparatus, and calculates the total power
consumption of all the loads in the system, wherein the energy data may include: a
power supply voltage, a power supply current, a reactive power, an active power, and
power consumption; and the energy control apparatus 14 is connected to the
detection and measurement apparatus 12, and is configured to determine an energy
allocation policy by comparing the total power consumption and the total amount of
energy, the energy allocation policy including: allocating energy according to a priority
level of each load, and switching energy modes according to a power factor of each
load.

According to the solution provided by the above-mentioned embodiment 1 of the

disclosure, the detection and measurement apparatus 12 collects the energy data of
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each load in the system to determine electric energy demand data of each load, and
after the energy control apparatus 14 compares the total power consumption of the
loads and the total amount of energy provided by the energy supply apparatus of the
system, a current energy allocation policy may be determined. In the
above-mentioned process, large data analysis comparison is performed for a current
electric energy demand of each load, so an optimal electric energy allocation mode is
determined to run, and the problems of low working efficiency and poor stability of a
power supply system caused by the fact that the power supply system cannot provide
a dynamic power distribution mode are solved, thereby achieving the effects of
providing loads with dynamic power distribution modes and improving the working
efficiency, reliability and stability of an entire power supply system, so as to ensure
that the system works efficiently, safely and reliably.

Preferably, the energy supply apparatus in the above-mentioned embodiment of
the disclosure may include any one or more of the following devices: a renewable
energy device connected to the energy control apparatus, a power grid power supply
device, and a storage battery. Here, it is important to note that in the entire system,
the renewable energy device such as a photovoltaic device and the power grid power
supply device serves as a main supply of load energy, and the storage battery serves
as a matched power source.

Referring to Fig. 2, it may be seen that the energy supply apparatus 10 for
providing renewable energy may include a photovoltaic assembly 102 and other
energy devices 104. Preferably, a combiner box 16 may be mounted between the
energy supply apparatus 10 and the energy control apparatus 14, and is configured
to combine the renewable energy provided by the photovoltaic assembly and the
other energy devices together and then to allocate the renewable energy for the
energy control apparatus 14. The above-mentioned storage battery 18 is an energy
storage module, and under the condition of shortage of the renewable energy
provided by the renewable energy device and disconnection of commercial power
provided by the power grid power supply device, the storage battery 18 starts to
provide electric energy for loads. In a preferred embodiment, the storage battery 18
may supply power to the load having the highest priority preferentially, thereby
ensuring normal working of an important load.

Wherein, the detection and measurement apparatus 12 may collect energy data

returned by each load module, measure the collected energy data, and feed the data
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back to the energy control apparatus 14 finally for unified management. The energy
control apparatus 14 determines a reasonable energy allocation policy by analyzing
the returned energy data of each load, the energy allocation policy being an energy
optimization solution.

Here, it is also important to note that the above-mentioned power supply device
may be an AC power grid. In case of shortage of the renewable energy provided by
the energy supply apparatus 10, power may be supplied by using the AC power grid
by switching. In case of sufficient power supplied by grid-connected operation, the
storage battery is in a fully charged state. In case of power failure or shortage of
power supplied by grid-connected operation, the storage battery discharges
electricity for use, and the storage battery serves as a standby power source. In case
of no power supply of main energy and the AC power grid, a running demand of the
entire system is maintained. When the energy supply amount is lower than 30% of
the total load capacity, power is supplied to a primary load preferentially, and power
may be supplied to some secondary loads optionally.

Preferably, referring to Fig. 2, it may be seen that the system in the
above-mentioned embodiment of the disclosure may further include: a DC power
distribution board 110, connected between the energy control apparatus 10 and each
DC load 120, and configured to generate an energy allocation instruction of each
load according to the energy allocation policy. Specifically, the DC power distribution
board 110 may have an energy allocation function for the DC loads, such that the
energy supply apparatus 10 generates an energy allocation command after
determining the energy allocation policy. In a more preferred embodiment, the energy
allocation command may complete a function of allocating energy for the loads
according to the priorityy, and may make a quick response when an energy
management system judges a fault point and gives a cut-off command.

In the above-mentioned embodiment of the disclosure, the energy control
apparatus 14 may include: a first processor 141 or a second processor 143.

In an optional solution provided by the disclosure, the energy control apparatus
14 may be the first processor 141, the first processor 141 being configured to judge
whether a ratio of the total power consumption to the total amount of energy is
smaller than or equal to a predetermined value, wherein if the ratio of the total power
consumption to the total amount of energy is smaller than or equal to the

predetermined value, energy is allocated according to the priority of each load
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selectively, and if the ratio of the total power consumption to the total amount of
energy is greater than the predetermined value, energy modes are switched
according to a power factor of each load selectively.

In an optional solution provided by the disclosure, the energy control apparatus
14 may be the second processor 143, the second processor 143 being configured to
judge whether the total power consumption is greater than or equal to the total
amount of energy, wherein when the total power consumption is greater than or equal
to the total amount of energy, energy is allocated according to the priority of each
load selectively, and when the total power consumption is smaller than the total
amount of energy, energy modes are switched according to a power factor of each
load selectively.

Preferably, in the first optional solution provided by the disclosure, the
above-mentioned solution of allocating energy according to the priority of each load
may be implemented by means of the following steps. Firstly, the priority of each load
is read. Then, energy is allocated for a predetermined number of loads in sequence
according to a priority order.

Specifically, the above-mentioned total power consumption may refer to the total
load capacity of all the loads, the total amount of energy may refer to the power
generation amount. Thus, a feasible solution of judging whether the ratio of the total
power consumption to the total amount of energy is smaller than or equal to the
predetermined value is used for verifying whether the power generation amount is
lower than 30% of the total load capacity.

The priority of each load may be preset in the disclosure, and the loads may be
divided according to the classes of the loads, including: primary loads (important
loads, e.g., hospital surgical equipment and data service terminals), secondary loads
(common loads, e.g., lights), and multi-stage loads. After the priorities of all the loads
are determined, energy is allocated according to the priority order. That is, energy is
allocated for the primary loads preferentially, thereby realizing reasonable allocation
of energy according to the classes of the loads.

Thus, the above-mentioned embodiment of the disclosure achieves that in case
of shortage of energy supplied in the system, the energy management system wiill
allocate energy according to the priority, and the load having a high priority gains
energy preferentially. That is, after energy data (power consumption and energy

consumption) between various loads in a DC system is collected in real time, in case
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of shortage of energy (the power generation amount is lower than 30% of the total
load capacity), energy allocation of the entire system is reasonably optimized as
demanded, thereby achieving the effect of energy optimization (the priority has been
set when delivery, but a user may self-change the settings via the specification).

For example, when the system is applied to a hospital, the primary loads may be
operating tables, monitoring systems, emergency lights and the like, and when the
power generation amount is lower than 30% of the total load capacity, the allocation
principle must be satisfied, energy is supplied to the primary load having the highest
priority preferentially, and an energy early-warning signal is given.

Preferably, in the second optional solution provided by the disclosure, the
above-mentioned solution of allocating energy according to the priority of each load
may be implemented by means of the following steps. The power factor of each load
is compared with a corresponding predetermined power factor. When the power
factor of any one or more loads is smaller than or equal to the corresponding
predetermined power factor, a power compensation apparatus is started to adjust a
power factor of the system.

According to the above-mentioned solution of the disclosure, the power factors
of various loads are compared and analyzed. If a branch power factor of a certain
load is low (the power factor of each load may be smaller than or equal to the
predetermined power factor, wherein the predetermined power factor may range from
0.85 to 0.95, and preferably, the predetermined power factor may be 0.9), a service
terminal of the system will automatically starts the power compensation apparatus
corresponding to the load, so the power factor of the entire system is maximized (i.e.,
the power factor may be greater than 0.9). At this time, the system is switched to an
optimal working mode.

Thus, the above-mentioned embodiment achieves collection and analytic
comparison of energy of each load, and optimal energy modes are switched as
required.

Here, it is important to note that the power factor is important technical data of a
power system, and the power factor is a coefficient for measuring the efficiency of an
electrical device. If the power factor is low, it is shown that the reactive power for
alternating magnetic field conversion of a circuit is high, thereby reducing the
utilization rate of the device, and increasing line power supply losses. In an AC circuit,

the cosine of a phase difference (¢) between voltage and current is called as the
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power factor which is represented by a symbol cos ¢. In terms of numerical values,
the power factor is a ratio of an active power to an apparent power, i.e., cos¢=P/S.

Since the power factor represents the proportion of the active power to the total

power, the power factor will not be greater than 1 in any case obviously. From a
power triangle, it may be seen that when ¢=0°, i.e., voltage and current are in-phase

in the AC circuit, the active power is equal to the apparent power. In this case, the
value of cos¢ is maximum, i.e., cos¢=1. When there is only a purely resistive load
in the circuit or inductive reactance is equal to capacitive reactance in the circuit, this
situation will occur.

The detection and measurement apparatus 12 in the above-mentioned
embodiment of the disclosure is in wireless connection with the detection apparatus
on each load, and the energy control apparatus is in wired connection with the
detection and measurement apparatus, wherein the wireless connection at least
includes any one of the following forms: GPRS, 3G, WIFI, and Bluetooth.

Specifically, by means of the energy control apparatus 14 as shown in Fig. 2 of
the disclosure, it may be implemented that energy provided by the energy supply
apparatus 10 is reasonably allocated according to real-time energy data collected by
the detection and measurement apparatus 12, and in this process, the detection and
measurement apparatus 12 may adopt co-existence management control modes
including wireless control and wired control, wherein the energy control apparatus 14
and the detection and measurement apparatus 12 may adopt the wired control. Since
the amount of data interacted between the energy control apparatus 14 and the
detection and measurement apparatus 12 is larger, transmission lag will be
generated by adopting the wireless control, and it may be ensured that data is
efficiently interacted in real time by adopting wired transmission. Remote data
transmission is performed between the detection apparatus (e.g., electric energy
detection meter) of each DC load and the detection and measurement apparatus 12,
in order to improve the transmission speed therebetween. Therefore, wireless control
may be adopted between the detection apparatus (e.q., electric energy detection
meter) of each DC load and the detection and measurement apparatus 12.

It can thus be seen that in a process of collecting, analyzing and comparing the
energy usage situation of each load by the entire energy management system via the

energy control apparatus 14, main parameters of used electric energy need to be
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monitored and regulated in real time, so in order to ensure the high efficiency and
reliability of power, the system takes a wireless detection control way, a central
control room performs unified management and control on the detection and
measurement apparatus 12 and the detection and measurement apparatus 12, the
energy usage situation of each module may be quickly, efficiently and accurately
collected, analyzed and compared, and optimal energy modes are switched as
required.

Preferably, in the solution provided by the above-mentioned embodiment of the
disclosure, after the detection and measurement apparatus 12 collects the energy
data of each load, the following functions may also be achieved. Fault information is
acquired by monitoring the energy data of each load in real time, and after a faulty
load is determined according to the fault information, it is necessary to cut the faulty
load off and to give fault alarm information.

In the above-mentioned embodiment of the disclosure, a fault loop of the system
is monitored on line by monitoring the energy data of each load in real time.
Specifically, the collected current voltage data may be compared and analyzed, an
abnormal area is locked, and the faulty load is determined by taking conventional
fault elimination measures. For example, the abnormal area is cut off within a short
time, data is collected and analyzed within this period of time to judge whether the
fault is eliminated, if the fault is eliminated, a fault area may be locked, and a
maintainer is informed of elimination.

It can thus be seen that the disclosure provides a solution (preferably, wired
manner) for quickly cutting a fault point off by monitoring the electric energy
parameter situation (voltage, current, reactive power, active power, and power
consumption) of each load in real time when a load has an abnormal fault, and the
gathered fault data is sent by a communication unit in the energy control apparatus
14 to inform related personnel of maintenance, thereby achieving intelligent
management.

Herein, it is important to note that when the fault information of a load is detected,
automatic analysis comparison is needed, the load having the fault information is
quickly cut off, and after the fault point is cut off, the electric energy data of the load is
collected and analyzed to confirm that the fault has been eliminated, thereby
ensuring safe, reliable and efficient power of the entire system.

Embodiment 2;

10
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Fig. 3 is a flowchart of a distributed energy power source control method
according to an embodiment 2 of the disclosure. As shown in Fig. 3, the method
includes the following steps.

Step S30: The total amount of energy provided by an energy supply apparatus
for various loads in a system may be read by means of an energy control apparatus
14 as shown in Fig. 1.

Step S32: Energy data of each load acquired by a detection and measurement
apparatus 12 may be collected by means of the energy control apparatus 14 as
shown in Fig. 1, the energy data including: a power supply voltage, a power supply
current, a reactive power, an active power, and power consumption.

Step S34: The total power consumption of all the loads in the system may be
calculated by means of the energy control apparatus 14 as shown in Fig. 1.

Step S36: An energy allocation policy may be determined by comparing the total
power consumption and the total amount of energy by means of the energy control
apparatus 14 as shown in Fig. 1, the energy allocation policy including: allocating
energy according to a priority level of each load, and switching energy modes
according to a power factor of each load.

According to the solution provided by the above-mentioned embodiment 2 of the
disclosure, electric energy demand data of each load is determined by collecting the
energy data of each load in the system, and after the total power consumption of the
loads and the total amount of energy provided by the energy supply apparatus of the
system are compared, a current energy allocation policy may be determined. In the
above-mentioned process, large data analysis comparison is performed for a current
electric energy demand of each load, so an optimal electric energy allocation mode is
determined to run, and the problems of low working efficiency and poor stability of a
power supply system caused by the fact that the power supply system cannot provide
a dynamic power distribution mode are solved, thereby achieving the effects of
providing loads with dynamic power distribution modes and improving the working
efficiency, reliability and stability of an entire power supply system, so as to ensure
that the system works efficiently, safely and reliably.

Preferably, the energy supply apparatus in the above-mentioned embodiment of
the disclosure may include any one or more of the following devices: a renewable
energy device connected to the energy control apparatus, a power grid power supply

device, and a storage battery. Here, it is important to note that in the entire system,

11
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the renewable energy device such as a photovoltaic device and the power grid power
supply device serves as a main supply of load energy, and the storage battery serves
as a matched power source.

Referring to Fig. 2, it may be seen that the energy supply apparatus 10 for
providing renewable energy may include a photovoltaic assembly 102 and other
energy devices 104. Preferably, a combiner box 16 may be mounted between the
energy supply apparatus 10 and the energy control apparatus 14, and is configured
to combine the renewable energy provided by the photovoltaic assembly and the
other energy devices together and then to allocate the renewable energy for the
energy control apparatus 14. The above-mentioned storage battery 18 is an energy
storage module, and under the condition of shortage of the renewable energy
provided by the renewable energy device and disconnection of commercial power
provided by the power grid power supply device, the storage battery starts 18 to
provide electric energy for loads. In a preferred embodiment, the storage battery 18
may supply power to the load having the highest priority preferentially, thereby
ensuring normal working of an important load.

Wherein, the detection and measurement apparatus 12 may collect energy data
returned by each load module, measure the collected energy data, and feed the data
back to the energy control apparatus 14 finally for unified management. The energy
control apparatus 14 determines a reasonable energy allocation policy by analyzing
the returned energy data of each load, the energy allocation policy being an energy
optimization solution.

Here, it is also important to note that the above-mentioned power supply device
may be an AC power grid. In case of shortage of the renewable energy provided by
the energy supply apparatus 10, power may be supplied by using the AC power grid
by switching. In case of sufficient power supplied by grid-connected operation, the
storage battery is in a fully charged state. In case of power failure or shortage of
power supplied by grid-connected operation, the storage battery discharges
electricity for use, and the storage battery serves as a standby power source. In case
of no power supply of main energy and the AC power grid, a running demand of the
entire system is maintained. When the energy supply amount is lower than 30% of
the total load capacity, power is supplied to a primary load preferentially, and power
may be supplied to some secondary loads optionally.

Preferably, referring to Fig. 2, it may be seen that the system in the

12
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above-mentioned embodiment of the disclosure may further include: a DC power
distribution board 110, connected between the energy control apparatus 10 and each
DC load 120, and configured to generate an energy allocation instruction of each
load according to the energy allocation policy. Specifically, the DC power distribution
board 110 may have an energy allocation function for the DC loads, such that the
energy supply apparatus 10 generates an energy allocation command after
determining the energy allocation policy. In a more preferred embodiment, the energy
allocation command may complete a function of allocating energy for the loads
according to the priorityy, and may make a quick response when an energy
management system judges a fault point and gives a cut-off command.

Preferably, in the above-mentioned embodiment 1 of the disclosure, Step S36 of
determining the energy allocation policy by comparing the total power consumption
and the total amount of energy may include any one or more of the following
implementation modes:

Mode 1: judging whether a ratio of the total power consumption to the total
amount of energy is smaller than or equal to a predetermined value, wherein if the
ratio of the total power consumption to the total amount of energy is smaller than or
equal to the predetermined value, energy is allocated according to the priority of each
load selectively, and if the ratio of the total power consumption to the total amount of
energy is greater than the predetermined value, energy modes are switched
according to a power factor of each load selectively; and

Mode 2: judging whether the total power consumption is greater than or equal to
the total amount of energy, wherein when the total power consumption is greater than
or equal to the total amount of energy, energy is allocated according to the priority of
each load selectively, and when the total power consumption is smaller than the total
amount of energy, energy modes are switched according to a power factor of each
load selectively.

Preferably, the steps of allocating energy according to the priority of each load,
implemented in the above-mentioned modes 1 and 2, may include one of the
following implementation solutions: reading the priority of each load is read; and
allocating energy for a predetermined number of loads in sequence according to a
priority order.

Specifically, the above-mentioned total power consumption may refer to the total

load capacity of all the loads, the total amount of energy may refer to the power

13

Date Regue/Date Received 2020-08-18



generation amount. Thus, a feasible solution of judging whether the ratio of the total
power consumption to the total amount of energy is smaller than or equal to the
predetermined value is used for verifying whether the power generation amount is
lower than 30% of the total load capacity.

The priority of each load may be preset in the disclosure, and the loads may be
divided according to the classes of the loads, including: primary loads (important
loads, e.g., hospital surgical equipment and data service terminals), secondary loads
(common loads, e.g., lights), and multi-stage loads. After the priorities of all the loads
are determined, energy is allocated according to the priority order. That is, energy is
allocated for the primary loads preferentially, thereby realizing reasonable allocation
of energy according to the classes of the loads.

Thus, the above-mentioned embodiment of the disclosure achieves that in case
of shortage of energy supplied in the system, the energy management system wiill
allocate energy according to the priority, and the load having a high priority gains
energy preferentially. That is, after energy data (power consumption and energy
consumption) between various loads in a DC system is collected in real time, in case
of shortage of energy (the power generation amount is lower than 30% of the total
load capacity), energy allocation of the entire system is reasonably optimized as
demanded, thereby achieving the effect of energy optimization (the priority has been
set when delivery, but a user may self-change the settings via the specification).

For example, when the system is applied to a hospital, the primary loads may be
operating tables, monitoring systems, emergency lights and the like, and when the
power generation amount is lower than 30% of the total load capacity, the allocation
principle must be satisfied, energy is supplied to the primary load having the highest
priority preferentially, and an energy early-warning signal is given.

Preferably, the steps of switching energy modes according to the power factor of
each load, implemented in the above-mentioned modes 1 and 2, may include one of
the following implementation solutions: comparing the power factor of each load and
a corresponding predetermined power factor; and when the power factor of any one
or more loads is smaller than or equal to the corresponding predetermined power
factor, starting a power compensation apparatus to adjust a power factor of the
system.

According to the above-mentioned solution of the disclosure, the power factors

of various loads are compared and analyzed. If a branch power factor of a certain

14

Date Regue/Date Received 2020-08-18



load is low (the power factor of each load may be smaller than or equal to the
predetermined power factor, wherein the predetermined power factor may range from
0.85 to 0.95, and preferably, the predetermined power factor may be 0.9), a service
terminal of the system will automatically start the power compensation apparatus
corresponding to the load, so the power factor of the entire system is maximized (i.e.,
the power factor may be greater than 0.9). At this time, the system is switched to an
optimal working mode.

Thus, the above-mentioned embodiment achieves collection and analytic
comparison of energy of each load, and optimal energy modes are switched as
required.

Here, it is important to note that the power factor is important technical data of a
power system, and the power factor is a coefficient for measuring the efficiency of an
electrical device. If the power factor is low, it is shown that the reactive power for
alternating magnetic field conversion of a circuit is high, thereby reducing the
utilization rate of the device, and increasing line power supply losses. In an AC circuit,
the cosine of a phase difference (¢) between voltage and current is called as the
power factor which is represented by a symbol cos ¢. In terms of numerical values,
the power factor is a ratio of an active power to an apparent power, i.e., cos¢=P/S.
Since the power factor represents the proportion of the active power to the total
power, the power factor will not be greater than 1 in any case obviously. From a
power triangle, it may be seen that when ¢=0°, i.e., voltage and current are in-phase
in the AC circuit, the active power is equal to the apparent power. In this case, the
value of cos¢ is maximum, i.e., cos¢=1. When there is only a purely resistive load
in the circuit or inductive reactance is equal to capacitive reactance in the circuit, this
situation will occur.

Herein, it is important to note that the detection and measurement apparatus 12
in the above-mentioned embodiment of the disclosure is in wireless connection with
the detection apparatus on each load, and the energy control apparatus is in wired
connection with the detection and measurement apparatus, wherein the wireless
connection at least includes any one of the following forms: GPRS, 3G, WIFI, and
Bluetooth.

Specifically, by means of the energy control apparatus 14 as shown in Fig. 2 of

the disclosure, it may be implemented that energy provided by the energy supply

15

Date Regue/Date Received 2020-08-18



apparatus 10 is reasonably allocated according to real-time energy data collected by
the detection and measurement apparatus 12, and in this process, the detection and
measurement apparatus 12 may adopt co-existence management control modes
including wireless control and wired control, wherein the energy control apparatus 14
and the detection and measurement apparatus 12 may adopt the wired control. Since
the amount of data interacted between the energy control apparatus 14 and the
detection and measurement apparatus 12 is larger, transmission lag will be
generated by adopting the wireless control, and it may be ensured that data is
efficiently interacted in real time by adopting wired transmission. Remote data
transmission is performed between the detection apparatus (e.g., electric energy
detection meter) of each DC load and the detection and measurement apparatus 12,
in order to improve the transmission speed therebetween. Therefore, wireless control
may be adopted between the detection apparatus (e.q., electric energy detection
meter) of each DC load and the detection and measurement apparatus 12.

It can thus be seen that in a process of collecting, analyzing and comparing the
energy usage situation of each load by the entire energy management system via the
energy control apparatus 14, main parameters of used electric energy need to be
monitored and regulated in real time, so in order to ensure the high efficiency and
reliability of power, the system takes a wireless detection control way, a central
control room performs unified management and control on the detection and
measurement apparatus 12 and the detection and measurement apparatus 12, the
energy usage situation of each module may be quickly, efficiently and accurately
collected, analyzed and compared, and optimal energy modes are switched as
required.

Preferably, in an optional embodiment provided by the embodiment 2 of the
disclosure, after the energy data of each load is collected in Step S32, the following
steps may also be executed.

Step S321: Fault information is acquired by monitoring the energy data of each
load in real time.

Step S323: A faulty load is determined according to the fault information.

Step S325: The faulty load is cut off, and fault alarm information is given.

In the above-mentioned embodiment of the disclosure, a fault loop of the system
is monitored on line by monitoring the energy data of each load in real time.

Specifically, the collected current voltage data may be compared and analyzed, an
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abnormal area is locked, and the faulty load is determined by taking conventional
fault elimination measures. For example, the abnormal area is cut off within a short
time, data is collected and analyzed within this period of time to judge whether the
fault is eliminated, if the fault is eliminated, a fault area may be locked, and a
maintainer is informed of elimination.

It can thus be seen that the disclosure provides a solution (preferably, wired
manner) for quickly cutting a fault point off by monitoring the electric energy
parameter situation (voltage, current, reactive power, active power, and power
consumption) of each load in real time when a load has an abnormal fault, and the
gathered fault data is sent by a communication unit in the energy control apparatus
14 to inform related personnel of maintenance, thereby achieving intelligent
management.

Herein, it is important to note that when the fault information of a load is detected,
automatic analysis comparison is needed, the load having the fault information is
quickly cut off, and after the fault point is cut off, the electric energy data of the load is
collected and analyzed to confirm that the fault has been eliminated, thereby
ensuring safe, reliable and efficient power of the entire system.

It is important to note that the steps shown in the flowchart of the drawings may
be executed in a computer system including a set of computer-executable
instructions. Moreover, although a logic sequence is shown in the flowchart, the
shown or described steps may be executed in a sequence different from this
sequence under certain conditions.

Embodiment 3:

Fig. 4 is a structure diagram of a distributed energy power source control
apparatus according to an embodiment 3 of the disclosure. As shown in Fig. 4, the
distributed energy power source control apparatus may include: a reading module 40,
a collection module 42, a calculation module 44, and a processing module 46.

Wherein, the reading module 40 is configured to read the total amount of energy
provided by an energy supply apparatus for various loads in a system; the collection
module 42 is configured to collect energy data of each load, the energy data
including: a power supply voltage, a power supply current, a reactive power, an active
power, and power consumption; the calculation module 44 is configured to calculate
the total power consumption of all the loads in the system; and the processing

module 46 is configured to determine an energy allocation policy by comparing the
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total power consumption and the total amount of energy, the energy allocation policy
including: allocating energy according to a priority level of each load, and switching
energy modes according to a power factor of each load.

Preferably, the above-mentioned processing module 46 may include: a judgment
module, configured to judge whether a ratio of the total power consumption to the
total amount of energy is smaller than or equal to a predetermined value; a first
sub-processing module, configured to allocate, if the ratio of the total power
consumption to the total amount of energy is smaller than or equal to the
predetermined value, energy according to the priority of each load selectively; and a
second sub-processing module, configured to switch, if the ratio of the total power
consumption to the total amount of energy is greater than the predetermined value,
energy modes according to a power factor of each load selectively.

Preferably, the above-mentioned first sub-processing module may include: an
acquisition module, configured to read the priority of each load; and a first allocation
module, configured to allocate energy for a predetermined number of loads in
sequence according to a priority order.

Preferably, the above-mentioned second sub-processing module may include: a
comparison module, configured to compare the power factor of each load and a
corresponding predetermined power factor; and an adjustment module, configured to
start, when the power factor of any one or more loads is smaller than or equal to the
corresponding predetermined power factor, a power compensation apparatus to
adjust a power factor of the system.

Preferably, after the collection module is executed in the above-mentioned
embodiment, the apparatus may further execute the following functional modules: a
monitoring module, configured to monitor energy data of each load in real time to
acquire fault information; a determination module, configured to determine a faulty
load according to the fault information; and a fault processing module, configured to
cut the faulty load off, and give fault alarm information.

Obviously, those skilled in the art shall understand that all modules or all steps in
the disclosure may be implemented using a general calculation apparatus, may be
centralized on a single calculation apparatus or may be distributed on a network
composed of a plurality of calculation apparatuses. Optionally, they may be
implemented using executable program codes of the calculation apparatuses. Thus,

they may be stored in a storage apparatus and executed by the calculation
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apparatuses, the shown or described steps may be executed in a sequence different
from this sequence under certain conditions, or they are manufactured into each
integrated circuit module respectively, or a plurality of modules or steps therein is
manufactured into a single integrated circuit module. Thus, the disclosure is not
limited to a combination of any specific hardware and software.

The above is only the preferred embodiments of the disclosure, and not intended
to limit the disclosure. There may be various modifications and variations in the
disclosure for those skilled in the art. Any modifications, equivalent replacements,
improvements and the like within the spirit and principle of the disclosure shall fall

within the scope of protection of the disclosure.
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What is claimed is:

1. A distributed energy power source control method, comprising:

reading the total amount of energy provided by an energy supply apparatus for
various loads in a power system;

collecting energy data of each load, the energy data comprising: a power supply
voltage, a power supply current, a reactive power, an active power, and power
consumption;

calculating the total power consumption of all the loads in the power system; and

determining an energy allocation policy by comparing the total power
consumption and the total amount of energy, the energy allocation policy comprising:
allocating energy according to a priority level of each load, and switching energy
modes according to a power factor of each load so that the power factor of the power
system is greater than a predetermined power factor by adjusting the load;

wherein the step of determining an energy allocation policy by comparing the
total power consumption and the total amount of energy comprises any one or more
of the following implementation modes:

Implementation mode 1: judging whether a ratio of the total amount of energy to
the total power consumption is smaller than or equal to a predetermined value,
wherein if the ratio of the total amount of energy to the total power consumption is
smaller than or equal to the predetermined value, energy is allocated according to the
priority of each load selectively, and if the ratio of the total amount of energy to the
total power consumption is greater than the predetermined value, the energy modes
are switched according to a power factor of each load selectively; and

Implementation mode 2: judging whether the total power consumption is greater
than or equal to the total amount of energy, wherein when the total power
consumption is greater than or equal to the total amount of energy, energy is
allocated according to the priority of each load selectively, and when the total power
consumption is smaller than the total amount of energy, the energy modes are
switched according to a power factor of each load selectively.

2. The method according to claim 1, wherein allocating energy according to the
priority of each load comprises:

reading the priority of each load is read; and

allocating energy for a predetermined number of loads in sequence according to

a priority order.
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3. The method according to claim 1, wherein switching energy modes according
to a power factor of each load comprises:

comparing the power factor of each load and a corresponding predetermined
power factor; and

when the power factor of any one or more loads is smaller than or equal to the
corresponding predetermined power factor, starting a power compensation apparatus
to adjust a power factor of the power system.

4. The method according to claim 1, wherein after the energy data of each load
is collected, the method further comprises:

monitoring the energy data of each load in real time, and acquiring fault
information;

determining a faulty load according to the fault information; and

cutting the faulty load off, and giving fault alarm information.

5. A distributed energy power source control apparatus, comprising:

a reading module, configured to read the total amount of energy provided by an
energy supply apparatus for various loads in a power system;

a collection module, configured to collect energy data of each load, the energy
data comprising: a power supply voltage, a power supply current, a reactive power,
an active power, and power consumption;

a calculation module, configured to calculate the total power consumption of all
the loads in the power system; and

a processing module, configured to determine an energy allocation policy by
comparing the total power consumption and the total amount of energy, the energy
allocation policy comprising: allocating energy according to a priority level of each
load, and switching energy modes according to a power factor of each load so that
the power factor of the power system is greater than a predetermined power factor by
adjusting the load;

wherein the processing module comprises:

a judgment module, configured to judge whether a ratio of the total amount of
energy to the total power consumption is smaller than or equal to a predetermined
value;

a first sub-processing module, configured to allocate, if the ratio of the total
amount of energy to the total power consumption is smaller than or equal to the

predetermined value, energy according to the priority of each load selectively; and
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a second sub-processing module, configured to switch, if the ratio of the total
amount of energy to the total power consumption is greater than the predetermined
value, the energy modes according to a power factor of each load selectively.

6. The apparatus according to claim 5, wherein the first sub-processing module
comprises:

an acquisition module, configured to read the priority of each load; and

a first allocation module, configured to allocate energy for a predetermined
number of loads in sequence according to a priority order.

7. The apparatus according to claim 5 or 6, wherein the second sub-processing
module comprises:

a comparison module, configured to compare the power factor of each load and
a corresponding predetermined power factor; and

an adjustment module, configured to start, when the power factor of any one or
more loads is smaller than or equal to the corresponding predetermined power factor,
a power compensation apparatus to adjust a power factor of the power system.

8. The apparatus according to claim 6, wherein after the collection module is
executed, the apparatus further comprises:

a monitoring module, configured to monitor energy data of each load in real time
to acquire fault information;

a determination module, configured to determine a faulty load according to the
fault information; and

a fault processing module, configured to cut the faulty load off, and give fault
alarm information.

9. A distributed energy power source control system, comprising:

an energy supply apparatus, configured to provide energy for each load in the
power system;

a detection and measurement apparatus, communicating with a detection
apparatus on each load, collecting energy data of each load, detected by the
detection apparatus, and calculating the total power consumption of all the loads in
the power system, wherein the energy data comprises: a power supply voltage, a
power supply current, a reactive power, an active power, and power consumption;
and

an energy control apparatus, connected to the detection and measurement

apparatus, and configured to determine an energy allocation policy by comparing the
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total power consumption and the total amount of energy, the energy allocation policy

comprising: allocating energy according to a priority level of each load, and switching

energy modes according to a power factor of each load so that the power factor of

the power system is greater than a predetermined power factor by adjusting the load;
wherein the energy control apparatus comprises:

a first processor, configured to judge whether a ratio of the total amount of
energy to the total power consumption is smaller than or equal to a predetermined
value, wherein if the ratio of the total amount of energy to the total power
consumption is smaller than or equal to the predetermined value, energy is allocated
according to the priority of each load selectively, and if the ratio of the total amount of
energy to the total power consumption is greater than the predetermined value, the
energy modes are switched according to a power factor of each load selectively; and

a second processor, configured to judge whether the total power consumption is
greater than or equal to the total amount of energy, wherein when the total power
consumption is greater than or equal to the total amount of energy, energy is
allocated according to the priority of each load selectively, and when the total power
consumption is smaller than the total amount of energy, the energy modes are
switched according to a power factor of each load selectively.

10. The system according to claim 9, wherein the detection and measurement
apparatus is in wireless connection with a detection apparatus on each load, and the
energy control apparatus is in wired connection with the detection and measurement
apparatus, wherein the wireless connection at least comprises any one of the
following forms: GPRS, 3G, WIFI, and Bluetooth.

11. The system according to claim 9, wherein the energy supply apparatus
comprises any one or more of the following devices: a renewable energy device
connected to the energy control apparatus, a power grid power supply device, and a
storage battery; and

the system further comprises: a DC power distribution board, connected
between the energy control apparatus and each load, and configured to generate an

energy allocation instruction of each load according to the energy allocation policy.
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