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ABSTRACT

A portable electric energy storage system and a power regulation method thereof are provided.
The portable electric energy storage system includes a housing, and an inverter and an energy
storage battery disposed in the housing, and further includes: a power detector configured to detect
a present power Pt of a connected load; a first comparator configured to compare the present power
Pt with a rated power Pe of the inverter; a first actuator configured to regulate an output power of
the inverter to a first preset power P1 if the present power Pt is greater than the rated power Pe of
the inverter; and a second actuator configured to gradually regulate the output power of the inverter
to a second preset power P2 after the connected load is driven to start operation or operate for a

period of time; or determine whether to stop driving output of the load.
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PORTABLE ELECTRIC ENERGY STORAGE SYSTEM AND POWER
REGULATION METHOD THEREOF

TECHNICAL FIELD
[06001] The present disclosure relates to the technical field of power supply, and in particular,

to a portable electric energy storage system and a power regulation method thereof.

BACKGROUND

[0002] As types of outdoor activities increase, power supply of various types of electric
devices becomes an urgent problem to be resolved in outdoor activities. Therefore, portable
electric energy storage systems become a choice of a growing number of people.

[0003] An inverter is usually disposed in an existing portable electric energy storage system
to output an alternating current (AC) to power an external AC load for operation. At present, a
conventional inverter is often used to carry various AC loads (hereinafter referred to as loads)
when the inverter is off-grid. Due to uncertainty of the carried loads, a load whose power
exceeds a rated power of the inverter is often connected. In this case, the inverter usually
directly starts overload protection to ensure that the inverter is not damaged. Consequently, the

load cannot be used on the inverter.

SUMMARY

[0004] The present disclosure resolves a problem that a load whose power exceeds a rated
power of an inverter cannot be used and instantaneous impact of the load on an inverter is
excessively high because the inverter directly starts overload protection when the load is
connected.

[0005] To resolve the foregoing problem, an embodiment of the present disclosure provides a
portable electric energy storage system, including a housing, and an inverter and an energy
storage battery disposed in the housing. The housing is provided with at least an AC interface.
An output terminal of the energy storage battery is electrically connected to the AC interface
through the inverter and is configured to output an AC to power an external load. The portable
electric energy storage system further includes: a power detector configured to detect a present
power Pt of a connected load; a first comparator configured to compare the present power Pt
with a rated power Pe of the inverter; a first actuator configured to regulate an output power of
the inverter to a first preset power P1 if the present power Pt is greater than the rated power Pe

of the inverter, where P1 < Pe; and a second actuator configured to gradually regulate the output
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power of the inverter to a second preset power P2 after the connected load is driven at the first
preset power P1 to start operation or operate for a period of time, where P1 < P2 < Pe; or
determine whether to stop driving output of the load.

[0006] In comparison with the prior art, technical effects that can be achieved in this
embodiment are as follows: When an AC load is connected, the power detector can detect a
power of the connected load, to obtain the present power Pt of the connected load. If the present
power Pt exceeds the rated power Pe of the inverter, the inverter does not directly start overload
protection. When the external load is overloaded, the first actuator reduces the output power of
the inverter to the first preset power P1, to reduce instantaneous current impact of the load on
the inverter and prevent the inverter from being damaged. The second actuator controls the
output power of the inverter to be gradually increased to the second preset power P2 or controls
whether to stop driving the output of the load, to gradually improve operating efficiency of the
load and protect the inverter from damage. In this way, the portable electric energy storage
system supplies power more safely and efficiently.

[0007] In an optional implementation, the portable electric energy storage system further
includes a first timer configured to count a time T for which the inverter maintains operation
at the second preset power P2. When T reaches a preset time T1, the output power of the
inverter is regulated to the rated power Pe of the inverter. After the inverter maintains operation
at the rated power Pe for a preset time T2, the present power Pt of the connected load is re-
detected, where T2 < T1.

[0008] It can be understood that the first timer is disposed to count a time for which the inverter
maintains operation at a specific output power, to subsequently regulate the output power of
the inverter such that power output of the inverter is more reasonable. This helps extend service
lives of the inverter and the connected load while improving the operating efficiency of the
load.

[0009] In an optional implementation, the portable electric energy storage system further
includes a current detection circuit configured to detect a present current It of the load when
the inverter operates at the first preset power P1; and a second comparator configured to
compare the present current It of the load with a maximum current Im supported by the inverter.
If Tt < Im, the second actuator gradually regulates the output power of the inverter to the second
preset power P2.

[0010] It can be understood that the current detection circuit and the second comparator are
disposed to detect and compare the present current It of the load and the maximum current Im

of the inverter such that the output power of the inverter is controlled to drive the load to

2
CPST Doc: 517910.1

Date Regue/Date Received 2023-08-16



CA Application No. 3,197,507
41079/00001

normally operate. If It < Im, an optimal output power for driving the load to operate is
implemented by gradually regulating the output power of the inverter. This helps extend usage
status and the service life of the load.

[0011] In an optional implementation, the portable electric energy storage system further
includes a first voltage detection circuit configured to detect a present output voltage Uol of
the inverter at the first preset power P1 if It < Im; and a third comparator configured to compare
the present output voltage Uol with a preset rated voltage Ur of the inverter. If Uol < Ur, the
second actuator gradually regulates the output power of the inverter to the second preset power
P2.

[06012] It can be understood that if It < Im, the first voltage detection circuit obtains the present
output voltage Uol, and the third comparator compares the present output voltage Uol with
the preset rated voltage Ur of the inverter. If Uol < Ur, the second actuator gradually regulates
the output power of the inverter to the second preset power P2, to prevent the inverter from
being damaged due to an instantaneous increase in the output power.

[0013] In an optional implementation, the portable electric energy storage system further
includes a third actuator configured to reduce the present output voltage Uol if Uol > Ur. The
first voltage detection circuit continues to detect the present output voltage Uo1 of the inverter.
The third comparator continues to compare the present output voltage Uol with the preset rated
voltage Ur of the inverter, to execute a corresponding control program based on a comparison
result.

[0014] It can be understood that if the third comparator obtains that Uol > Ur through
comparison, the present output voltage Uol of the inverter is reduced until the present output
voltage Uol of the inverter is less than the rated voltage Ur of the inverter, to prevent the
inverter from being damaged because the present output voltage of the inverter is excessively
high.

[0015] In an optional implementation, if It > Im, the second actuator controls the output power
of the inverter to be a maximum power Pm, and a second voltage detection circuit and a fourth
comparator are further disposed. The second voltage detection circuit is configured to detect a
present output voltage Uo2 of the inverter at the maximum power Pm. The fourth comparator
is configured to compare the present output voltage Uo2 with a preset minimum voltage Umin
of the inverter. The second actuator determines, based on a comparison result between the
present output voltage Uo2 and the minimum voltage Umin of the inverter, whether to stop
driving the output of the load.

[0016] It can be understood that if It > Im, the output power of the inverter is controlled to be
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the maximum power Pm. This prevents the inverter from being damaged because the present
current It of the load is excessively high, to protect hardware of the inverter from damage. This
also avoids that the load cannot operate because the inverter directly starts overcurrent
protection and stops power output if It > Im. In addition, the second voltage detection circuit
is configured to obtain the present output voltage Uo2 of the inverter at the maximum power
Pm. The fourth comparator compares the present output voltage Uo2 with the preset minimum
voltage Umin of the inverter. It is determined based on the comparison result whether to stop
driving the output of the load, to ensure that the load operates within a standard voltage range.
[0017] In an optional implementation, if Uo2 < Umin, the inverter stops driving the output of
the load; and if Uo2 > Umin, the power detector re-detects the present power Pt of the
connected load, and the first comparator compares the present power Pt with the rated power
Pe of the inverter, to execute a corresponding control program based on a comparison result.
[0018] Tt can be understood that if Uo2 < Umin, the output voltage of the inverter is less than
the minimum voltage Umin of the inverter, the load operates within a non-standard voltage
range, and the present output voltage Uo2 of the inverter is abnormal. In this case, the output
of the load stops being driven. On the contrary, the present power Pt of the connected load is
re-detected, and the first comparator compares the present power Pt with the rated power Pe of
the inverter, to execute the corresponding control program based on the comparison result. This
implements cycle monitoring and prevents the inverter from being damaged due to excessive
impact of the load on the inverter.

[0019] In an optional implementation, the portable electric energy storage system further
includes a second timer configured to count an abnormality time Td for which Uo2 < Umin;
and a fifth comparator configured to compare the abnormality time Td with a preset voltage
abnormality protection time Ts of the inverter. If Td > Ts, the second actuator controls the
inverter to stop driving the output of the load; and if Td < Ts, the second voltage detection
circuit continues to detect the present output voltage Uo2 of the inverter at the maximum power
Pm, and the fourth comparator compares the present output voltage Uo2 with the preset
minimum voltage Umin of the inverter, to execute a corresponding control program based on
a comparison result.

[0020] It can be understood that the second timer is disposed to obtain the time Td for which
the voltage is abnormal if Uo2 < Umin, and the fifth comparator compares the time Td with
the preset voltage abnormality protection time Ts of the inverter. If Td > Ts, the time for which
the present output voltage Uo2 is abnormal is excessively long. In this case, the output of the

load stops being driven, to prevent the inverter from outputting an abnormal voltage for a long
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time and protect the inverter from damage. On the contrary, the second voltage detection circuit
continues to detect the present output voltage Uo2 of the inverter at the maximum power Pm,
and the fourth comparator compares the present output voltage Uo2 with the preset minimum
voltage Umin of the inverter, to execute the corresponding control program based on the
comparison result.

[0021] An embodiment of the present disclosure further provides a power regulation method
of a portable electric energy storage system, including:

[0022] step 1: obtaining a present power Pt of a connected load by a power detector through a
communication terminal;

[0023] step 2: comparing the present power Pt with a rated power Pe of an inverter;

[0024] step 3:if Pt > Pe, regulating an output power of the inverter to a first preset power P1,
where P1 < Pe;

[0025] step 4: after the connected load is driven at the first preset power P1 to start operation,
gradually regulating the output power of the inverter to a second preset power P2, where P1 <
P2 < Pe; or determining whether to stop driving output of the load.

[0026] In comparison with the prior art, technical effects that can be achieved in this
embodiment are as follows: When an AC load is connected, a power of the connected load can
be detected, to obtain the present power Pt of the connected load. If the present power Pt
exceeds the rated power Pe of the inverter, the inverter does not directly start overload
protection. When the external load is overloaded, the output power of the inverter is reduced
to the first preset power P1, to reduce instantaneous current impact of the load on the inverter
and prevent the inverter from being damaged. The output power of the inverter is controlled to
be gradually increased to the second preset power P2 or it is controlled whether to stop driving
the output of the load, to gradually improve operating efficiency of the load and protect the
inverter from damage.

[0027] In an optional implementation, the method further includes: step 5: operating at the
second preset power P2 for a preset time T1, regulating the output power of the inverter to the
rated power Pe of the inverter, and operating at the rated power Pe for a preset time T2, where
T2 < T1; and step 6: periodically repeating steps 1 to 5.

[0028] It can be understood that after the output power of the inverter is maintained for the
preset time T1, the output power is regulated to the rated power Pe of the inverter. After the
output power is maintained for the preset time T2, steps 1 to 5 are periodically repeated.
Regulation of the output power of the inverter is more scientific and reasonable. System control

fluctuation caused by frequent regulation of the output power of the inverter is avoided. This
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helps extend service lives of the inverter and the connected load while improving the operating
efficiency of the load.

[0029] In an optional implementation, step 4 includes: step 4.1: obtaining a present current It
of the load when the inverter operates at the first preset power P1; step 4.2: comparing the
present current It of the load with a maximum current Im supported by the inverter; and step
4.3: if It < Im, gradually regulating the output power of the inverter to the second preset power
P2.

[0030] It can be understood that the present current It of the load and the maximum current
Im of the inverter are obtained and compared such that the output power of the inverter is
controlled to drive the load to normally operate. If It < Im, an optimal output power for driving
the load to operate is implemented by gradually regulating the output power of the inverter.
This helps extend usage status and the service life of the load.

[0031] In an optional implementation, step 4.3 includes: step 4.3.1: if It < Im, sequentially
obtaining a present output voltage Uol of the inverter at the first preset power P1; step 4.3.2:
comparing the present output voltage Uo1l with a preset rated voltage Ur of the inverter; step
4.3.3: if Uol < Ur, gradually regulating the output power of the inverter to the second preset
power P2; and if Uol > Ur, reducing the present output voltage Uol and repeating steps 4.3.1
and 4.3.2.

[0032] It can be understood that if It < Im, the present output voltage Uo1 is obtained, and the
present output voltage Uol is compared with the preset rated voltage Ur of the inverter. If Uol
< Ur, the output power of the inverter is gradually regulated to the second preset power P2, to
prevent the inverter from being damaged due to an instantancous increase in the output power.
[0033] In an optional implementation, step 4.3 further includes: if It > Im, controlling the
output power of the inverter to be the maximum power Pm, and performing the following steps:
step a: obtaining a present output voltage Uo2 of the inverter at the maximum power Pm; step
b: comparing the present output voltage Uo2 with a preset minimum voltage Umin of the
inverter; and step c: determining, based on a comparison result between the present output
voltage Uo2 and the minimum voltage Umin of the inverter, whether to stop driving the output
of the load. If Uo2 < Umin, the inverter stops driving the output of the load; and if Uo2 > Umin,
steps 1 to 4 are repeated.

[0034] It can be understood that if It > Im, the output power of the inverter is controlled to be
the maximum power Pm. This prevents the inverter from being damaged because the present
current It of the load is excessively high, to protect hardware of the inverter from damage. This

also avoids that the load cannot operate because the inverter directly starts overcurrent
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protection and stops outputting a power if It > Im. In addition, the present output voltage Uo2
of the inverter at the maximum power Pm is obtained and compared with the preset minimum
voltage Umin of the inverter. If Uo2 < Umin, the output of the load stops being driven to ensure
that the load operates within a standard voltage range. Otherwise, steps 1 to 4 are repeated.
This implements cycle monitoring and prevents the inverter from being damaged due to
excessive impact of the load on the inverter.

[06035] In an optional implementation, step ¢ includes: step ¢.1: counting an abnormality time
Td for which Uo2 < Umin; step ¢.2: comparing the abnormality time Td with a preset voltage
abnormality protection time Ts of the inverter; step c.3: if Td > Ts, stopping, by the inverter,
driving the output of the load; and if Td < Ts, repeating steps a to c.

[0036] It can be understood that the time Td for which the voltage is abnormal if Uo2 < Umin
is obtained, and the time Td is compared with the preset voltage abnormality protection time
Ts of the inverter. If Td > Ts, the time for which the present output voltage Uo2 is abnormal is
excessively long. In this case, the output of the load stops being driven, to prevent the inverter
from outputting an abnormal voltage for a long time and protect the inverter from damage. On
the contrary, steps a to ¢ are repeated.

[0037] An embodiment of the present disclosure further provides a portable electric energy
storage system, which includes a readable storage medium storing a computer program and a
packaged integrated circuit (IC) electrically connected to the readable storage medium. When
the computer program is read and run by the packaged IC, the portable electric energy storage
system implements the power regulation method according to any one of the foregoing
implementations.

[0038] The present disclosure has the following advantages:

[0039] (1) When the AC load is connected, the power of the connected load can be detected,
to obtain the present power Pt of the connected load. If the present power Pt exceeds the rated
power Pe of the inverter, the inverter does not directly start overload protection. When the
external load is overloaded, the output power of the inverter is reduced to the first preset power
P1, to reduce instantaneous current impact of the load on the inverter and prevent the inverter
from being damaged. The output power of the inverter is controlled to be gradually increased
to the second preset power P2 or it is controlied whether to stop driving the output of the load,
to gradually improve the operating efficiency of the load and protect the inverter from damage.
[0040] (2) The present current It of the load and the maximum current Im of the inverter are
obtained and compared such that the output power of the inverter is controlled to drive the load

to normally operate. If It < Im, the optimal output power for driving the load to operate is
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implemented by gradually regulating the output power of the inverter. This helps extend the
usage status and service life of the load.

[0041] (3) After the output power of the inverter is increased to the second preset power P2
and maintained for the preset time, the output power of the inverter is increased to the rated
power Pe, This avoids system control fluctuation and impact on the service life of the load that
occur because the output power of the inverter is frequently regulated when the load stably

operates at the second preset power P2.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] FIG. 1 is a control flowchart of a power regulation method according to Embodiment
2 of the present disclosure;

[0043] FIG. 2 is a detailed flowchart of a power regulation method according to Embodiment
2 of the present disclosure;

[0044] FIG. 3 is a schematic diagram of a voltage change during power regulation in a power
regulation method according to Embodiment 2 of the present disclosure;

[0045] FIG. 4 is a schematic block diagram of portable electric energy storage system 400
according to Embodiment 3 of the present disclosure; and

[0046] FIG. 5 is a schematic structural diagram of storage medium 600 according to

Embodiment 4 of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0047] To make the foregoing objectives, features, and advantages of the present disclosure
clearer and more comprehensible, specific embodiments of the present disclosure will be
described in detail below with reference to the accompanying drawings.

[0048] Embodiment 1

[0049] This embodiment of the present disclosure provides a portable electric energy storage
system, including a housing, and an inverter and an energy storage battery disposed in the
housing. The housing is provided with at least an AC interface. An output terminal of the energy
storage battery is electrically connected to the AC interface through the inverter and is
configured to output an AC to power an external load. The portable electric energy storage
system further includes: a power detector configured to detect a present power Pt of a connected
load; a first comparator configured to compare the present power Pt with a rated power Pe of
the inverter; a first actuator configured to regulate an output power of the inverter to a first

preset power P1 if the present power Pt is greater than the rated power Pe of the inverter, where
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P1 < Pe; a second actuator configured to gradually regulate the output power of the inverter to
a second preset power P2 after the connected load is driven at the first preset power P1 to start
operation or operate for a period of time, where P1 < P2 < Pe; or determine whether to stop
driving output of the load.

[06050] When an AC load is connected, the power detector can detect a power of the connected
load, to obtain the present power Pt of the connected load. If the present power Pt exceeds the
rated power Pe of the inverter, the inverter does not directly start overload protection. When
the external load is overloaded, the first actuator reduces the output power of the inverter to the
first preset power P1, to reduce instantaneous current impact of the load on the inverter and
prevent the inverter from being damaged. The second actuator controls the output power of the
inverter to be gradually increased to the second preset power P2 or controls whether to stop
driving the output of the load, to gradually improve operating efficiency of the load and protect
the inverter from damage.

[0051] The portable electric energy storage system further includes a first timer configured to
count a time T for which the inverter maintains operation at the second preset power P2. When
T reaches a preset time T1, the output power of the inverter is regulated to the rated power Pe
of the inverter. After the inverter maintains operation at the rated power Pe for a preset time T2,
the present power Pt of the connected load is re-detected, where T2 < T1.

[0052] The first timer is disposed to count a time for which the inverter maintains operation
at a specific output power, to subsequently regulate the output power of the inverter such that
power output of the inverter is more reasonable. This helps extend service lives of the inverter
and the connected load while improving the operating efficiency of the load.

[0053] The portable electric energy storage system further includes a current detection circuit
configured to detect a present current It of the load when the inverter operates at the first preset
power P1; and a second comparator configured to compare the present current It of the load
with a maximum current Im supported by the inverter. If It < Im, the second actuator gradually
regulates the output power of the inverter to the second preset power P2.

[0054] The current detection circuit and the second comparator are disposed to detect and
compare the present current It of the load and the maximum current Im of the inverter such that
the output power of the inverter is controlled to drive the load to normally operate. If It < Im,
an optimal output power for driving the load to operate is implemented by gradually regulating
the output power of the inverter. This helps extend usage status and the service life of the load.
[0055] The portable clectric energy storage system further includes a first voltage detection

circuit configured to detect a present output voltage Uol of the inverter at the first preset power
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P1 if It < Im; and a third comparator configured to compare the present output voltage Uol
with a preset rated voltage Ur of the inverter. If Uol < Ur, the second actuator gradually
regulates the output power of the inverter to the second preset power P2.

[0056] If1t<Im, the first voltage detection circuit obtains the present output voltage Uol, and
the third comparator compares the present output voltage Uol with the preset rated voltage Ur
of the inverter. If Uol < Ur, the second actuator gradually regulates the output power of the
inverter to the second preset power P2, to prevent the inverter from being damaged due to an
instantaneous increase in the output power.

[0057] The portable electric energy storage system further includes a third actuator configured
to regulate the present output voltage Uol if Uol > Ur. The first voltage detection circuit
continues to detect the present output voltage Uol of the inverter. The third comparator
continues to compare the present output voltage Uol with the preset rated voltage Ur of the
imverter, to execute a corresponding control program based on a comparison result.

[0058] If the third comparator obtains that Uo1 > Ur through comparison, the present output
voltage Uol of the inverter is reduced until the present output voltage Uol of the inverter is
less than the rated voltage Ur of the inverter, to prevent the inverter from being damaged due
to an excessively high present output voltage of the inverter.

[0059] Further, if It > Im, the second actuator controls the output power of the inverter to be a
maximum power Pm, and a second voltage detection circuit and a fourth comparator are further
disposed. The second voltage detection circuit is configured to detect a present output voltage
Uo2 of the inverter at the maximum power Pm. The fourth comparator is configured to compare
the present output voltage Uo2 with a preset minimum voltage Umin of the inverter. The second
actuator determines, based on a comparison result between the present output voltage Uo2 and
the minimum voltage Umin of the inverter, whether to stop driving the output of the load.
[0060] If It > Im, the output power of the inverter is controlled to be the maximum power Pm.
This prevents the inverter from being damaged because the present current It of the load is
excessively high, to protect hardware of the inverter from damage. This also avoids that the
load cannot operate because the inverter directly starts overcurrent protection and stops
outputting a power if It > Im. In addition, the second voltage detection circuit is configured to
obtain the present output voltage Uo2 of the inverter at the maximum power Pm. The fourth
comparator compares the present output voltage Uo2 with the preset minimum voltage Umin
of the inverter. It is determined based on the comparison result whether to stop driving the
output of the load, to ensure that the load operates within a standard voltage range.

[0061] Further, if Uo2 < Umin, the inverter stops driving the output of the load; and/or if Uo2
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> Umin, the power detector re-detects the present power Pt of the connected load, and the first
comparator compares the present power Pt with the rated power Pe of the inverter, to execute
a corresponding control program based on a comparison result.

[0062] If Uo2 < Umin, the output voltage of the inverter is less than the minimum voltage
Umin of the inverter, the load operates within a non-standard voltage range, and the present
output voltage Uo2 of the inverter is abnormal. In this case, the output of the load stops being
driven. On the contrary, the present power Pt of the connected load is re-detected, and the first
comparator compares the present power Pt with the rated power Pe of the inverter, to execute
the corresponding control program based on the comparison result. This implements cyclic
monitoring and prevents the inverter from being damaged due to excessive impact of the load
on the inverter.

[0063] The portable electric energy storage system further includes a second timer configured
to count an abnormality time Td for which Uo2 < Umin; and a fifth comparator configured to
compare the abnormality time Td with a preset voltage abnormality protection time Ts of the
inverter. If Td > Ts, the second actuator controls the inverter to stop driving the output of the
load; and/or if Td < Ts, the second voltage detection circuit continues to detect the present
output voltage Uo2 of the inverter at the maximum power Pm, and the fourth comparator
compares the present output voltage Uo2 with the preset minimum voltage Umin of the inverter,
to execute a corresponding control program based on a comparison result.

[0064] The second timer is disposed to obtain the time Td for which the voltage is abnormal
if Uo2 < Umin, and the fifth comparator compares the time Td with the preset voltage
abnormality protection time Ts of the inverter. If Td > Ts, the time for which the present output
voltage Uo2 is abnormal is excessively long. In this case, the output of the load stops being
driven, to prevent the inverter from outputting an abnormal voltage for a long time and protect
the inverter from damage. On the contrary, the second voltage detection circuit continues to
detect the present output voltage Uo2 of the inverter at the maximum power Pm, and the fourth
comparator compares the present output voltage Uo2 with the preset minimum voltage Umin
of the inverter, to execute the corresponding control program based on the comparison result.
[0065] Embodiment 2

[0066] Referring to FIG. 1, an ecmbodiment of the present disclosure provides a power
regulation method of a portable electric energy storage system, including the following steps:
[0067] In S110, a present power Pt of a connected load is obtained.

[0068] It can be understood that when an external load is connected, a power detector in the

portable electric energy storage system may obtain information about the connected load in
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real time through a communication terminal, for example, including an input power range of
the load.

[0069] It should be noted that each load has an input power range. The load can be driven to
operate within the input power range. The present power Pt of the connected load is a sum of
a maximum value of the input power range of each connected load.

[0070] In S120, the present power Pt is compared with a rated power Pe of an inverter.
[06071] Tt can be understood that an output power of the inverter is regulated by comparing the
present power Pt of the connected load with the rated power Pe of the inverter, to avoid that
the load cannot be used on the inverter because the inverter directly starts overload protection
when overload occurs.

[0072] In S130, if Pt > Pe, the output power of the inverter is regulated to a first preset power
P1, where P1 < Pe.

[0073] It should be noted that if the present power Pt of the load is greater than the rated power
Pe of the inverter, overload occurs, and the output power of the inverter is reduced to the first
preset power P1, to reduce instantaneous impact on the inverter when the load is overloaded.
[0074] In S140, after the connected load is driven at the first preset power P1 to start operation,
the output power of the inverter is gradually regulated to a second preset power P2, where P1
< P2 <Pe; or it is determined whether to stop driving output of the load.

[0075] When an AC load is connected, a power of the connected load can be detected, to obtain
the present power Pt of the connected load. If the present power Pt exceeds the rated power Pe
of the inverter, the inverter does not directly start overload protection. When the external load
is overloaded, the output power of the inverter is reduced to the first preset power P1, to reduce
instantaneous current impact of the load on the inverter and prevent the inverter from being
damaged. The output power of the inverter is controtled to be gradually increased to the second
preset power P2 or it is controlled whether to stop driving the output of the load, to gradually
improve operating efficiency of the load and protect the inverter from damage.

[0076] The foregoing output power regulation method is clearly illustrated in detail with
reference to a use scenario provided below.

[0077] Inverter:

[0078] The rated power Pe is 600 W. The maximum power Pm is 1200 W.

[0079] The first preset power P1 is 417 W. The second preset power P2 is 570 W.

[0080] The maximum current Im is 5.4 A.

[0081] The rated voltage Ur is 220 V. The minimum voltage Umin is 209 V. The voltage

abnormality protection time Ts is 30s.
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[0082] Connected load:

[0083] The present power Pt is 1000 W.

[0084] Referring to FIG. 2, at this time, the obtained present power Pt (1000 W) of the
connected load is greater than Pe (600 W), the output power of the inverter is regulated to the
first preset power P1 (417 W), that is, reduced from point A to point B in FIG. 3.

[0085] At the first preset power P1 (417 W), it is assumed that the present current It of the
load is 3 A, which is less than Im (5.4 A).

[0086] The obtained present output voltage Uol (139 V) of the inverter at the first preset
power P1 (417 W) is less than Ur (220 V). At this time, the output power of the inverter is
gradually regulated to the second preset power P2 (570 W), that is, from point B to point C in
FIG. 3. After the output power of the inverter is maintained at P2 (570 W) for the preset time
T1, for example, 1 min, that is, maintained from point C to point D in FIG. 3, the output power
of the inverter is increased to the rated power Pe (600 W).

[0087] After the preset time T2, for example, 30s, the present power Pt of the load and the
rated power Pe of the inverter are re-obtained. It is redetermined whether the present power Pt
of the connected load exceeds the rated power Pe of the inverter.

[0088] Alternatively,

[0089] at the first preset power P1 (417 W), it is assumed that the present current It of the load
is 1.5 A, which is less than Im (5.4 A).

[0090] The obtained present output voltage Uol (278 V) of the inverter at the first preset
power P1 (417 W) is greater than Ur (220 V). At this time, the present output voltage Uol of
the inverter is reduced and re-compared with the rated voltage Ur of the inverter until Uol <
Ur. Then, the output power of the inverter is gradually increased to the second preset power P2
(570 W). After the output power of the inverted is maintained at P2 (570 W) for the preset time
T1, for example, 1 min, the output power of the inverter is increased to the rated power Pe (600
W).

[06091] After the preset time T2, for example, 30s, the present power Pt of the load and the
rated power Pe of the inverter are re-obtained. It is redetermined whether the present power Pt
of the connected load exceeds the rated power Pe of the inverter.

[0092] Alternatively,

[0093] at the first preset power P1 (417 W), it is assumed that the present current It of the load
is 6 A, which is greater than Im (5.4 A).

[0094] The output power is the maximum power Pm (1200 W). At this time, the present output

voltage Uo2 (200 V) is less than Umin (209 V). In other words, the present output voltage Uo2
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of the inverter is abnormal. If the obtained time Td for which the present output voltage Uo2 is
abnormal is 40s, which is greater than Ts (30s), the Ioad stops being driven. If the obtained time
Td for which the present output voltage Uo2 is abnormal is 20s, which is less than Ts (30s), the
present output voltage Uo2 of the inverter is re-obtained and compared with the minimum
voltage Umin (209 V) of the inverter.

[0095] Alternatively,

[0096] at the first preset power P1 (417 W), it is assumed that the present current It of the load
is 5.6 A, which is greater than Im (5.4 A).

[0097] The output power is the maximum power Pm (1200 W). At this time, the present output
voltage Uo2 is 214 V, which is greater than Umin (209 V). The present output voltage Uo2 of
the inverter is normal. The present power Pt of the connected load is re-obtained and compared
with the rated power Pe of the inverter.

[0098] If the obtained present power Pt of the connected load is 500 W, which is less than Pe,
the load is driven to operate. After a preset time, the present power Pt of the connected load is
re-obtained and compared with the rated power Pe of the inverter.

[0099] The present disclosure has the following advantages:

[0100] 1. When the rated power of the inverter is less than the present power Pt of the
connected load, the load can still be driven to operate at a low power. In addition, the output
power of the inverter can be gradually increased to a power that matches the load such that the
load operates at an appropriate low power.

[0101] 2. When the present power Pt of the connected load is not greater than the rated power
Pe of the inverter or slightly greater than the rated power Pe of the inverter, damage to the
inverter due to an excessively high present current of the load is also effectively avoided.
[0102] 3. The output power of the inverter is gradually and slowly increased to the second
preset power such that the output power of the inverter can match the load, to improve operating
efficiency of the load.

[06103] Embodiment 3

[0104] Referring to FIG. 4, the present disclosure further provides portable electric energy
storage system 400, which includes memory 410 storing computer program 411 and packaged
IC 420 electrically connected to the memory. When the packaged IC 420 reads and runs the
computer program 411, the portable electric energy storage system 400 implements the output
power regulation method in Embodiment 2. In a specific embodiment, the packaged IC 420 is,
for example, a processor chip electrically connected to the memory 410 to read and run the

compute program. The packaged IC 420 may alternatively be a packaged circuit board. A
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processor chip that can read and run the computer program 411 is packaged in the packaged
circuit board. Certainly, the memory 410 may further be packaged in the circuit board.

[0105] The processor chip may further be provided with power regulation apparatus 300. The
processor chip may implement the power regulation method in Embodiment 2 through the
power regulation apparatus 300. Details are not described herein again.

[0106] Embodiment 4

[0107] Referring to FIG. 5, an embodiment of the present disclosure further provides storage
medium 600. The storage medium 600 stores computer-executable instruction 610. The
computer-executable instruction 610, when read and run by a processor, controls a device in
which the storage medium 600 is disposed to implement the power regulation method in
Embodiment 2.

[0108] In several embodiments provided in the present application, it should be understood
that the disclosed apparatus and method may be implemented in other manners. The apparatus
embodiments described above are merely examples For example, all functional modules in the
embodiments of the present disclosure may be integrated into one independent part, each of the
modules may exist alone, or two or more modules may be integrated into one independent part.
[0109] The functions, if implemented in the form of a software functional module and sold or
used as a stand-alone product, may be stored in a computer-readable storage medium. Based
on such understanding, the technical solution of the present disclosure which is essential or a
part contributing to the prior art or a part of the technical solution may be embodied in the form
of a software product, the computer software product is stored in a storage medium and includes
a plurality of instructions for causing a computer device (which may be a personal computer, a
server, or a network device) to execute all or some steps of the method according to each
embodiment of the present disclosure. The foregoing storage medium includes a USB flash
disk, a mobile hard disk, a read-only memory (ROM), a random access memory (RAM), a

magnetic disk, an optical disk, or the like, which can store program code.
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CLAIMS
WHAT IS CLAIMED IS:

1. A portable electric energy storage system, comprising a housing, and an inverter and an
energy storage battery disposed in the housing, wherein the housing is provided with at least
an alternating current (AC) interface, an output terminal of the energy storage battery is
electrically connected to the AC interface through the inverter and is configured to output an
AC to power an external load, and the portable electric energy storage system further comprises:

a power detector configured to detect a present power Pt of a connected load;

a first comparator configured to compare the present power Pt with a rated power Pe of
the inverter;

a first actuator configured to regulate an output power of the inverter to a first preset power
P1 if the present power Pt is greater than the rated power Pe of the inverter, wherein P1 < Pe;

a second actuator configured to gradually regulate the output power of the mverter to a
second preset power P2 after the connected load is driven at the first preset power P1 to start
operation or operate for a period of time, wherein P1 < P2 <Pe; or determine whether to stop
driving an output of the load; and

a first timer configured to count a time T for which the inverter maintains operation at the
second preset power P2, wherein when T reaches a preset time T1, the output power of the
inverter is regulated to the rated power Pe of the inverter, and after the inverter maintains
operation at the rated power Pe for a preset time T2, the present power Pt of the connected load

is re-detected, wherein T2 < T1.

2. The portable electric energy storage system according to claim 1, further comprising:

a current detection circuit configured to detect a present current It of the load when the
inverter operates at the first preset power P1; and

a second comparator configured to compare the present current It of the load with a
maximum current Im supported by the inverter; wherein

if It < Im, the second actuator gradually regulates the output power of the inverter to the

second preset power P2.

3. The portable electric energy storage system according to claim 2, further comprising:
a first voltage detection circuit configured to detect a present output voltage Uol of the
imverter at the first preset power P1 if It < Im; and

a third comparator configured to compare the present output voltage Uol with a preset
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rated voltage Ur of the inverter; wherein
if Uol < Ur, the second actuator gradually regulates the output power of the inverter to

the second preset power P2.

4. The portable electric energy storage system according to claim 3, further comprising;:

a third actuator configured to regulate the present output voltage Uol if Uol > Ur; wherein

the first voltage detection circuit continues to detect the present output voltage Uol of the
inverter, and the third comparator continues to compare the present output voltage Uol with
the preset rated voltage Ur of the inverter, to execute a corresponding control program based

on a comparison result.

5. The portable electric energy storage system according to claim 2, wherein

if It > Im, the second actuator controls the output power of the inverter to be a maximum
power Pm, and a second voltage detection circuit and a fourth comparator are further disposed;

the second voltage detection circuit is configured to detect a present output voltage Uo2
of the inverter at the maximum power Pm;

the fourth comparator is configured to compare the present output voltage Uo2 with a
preset minimum voltage Umin of the inverter; and

the second actuator determines, based on a comparison result between the present output
voltage Uo2 and the minimum voltage Umin of the inverter, whether to stop driving the output
of the load.

6. The portable electric energy storage system according to claim 5, wherein

if Uo2 < Umin, the inverter stops driving the output of the load; and

if Uo2 > Umin, the power detector re-detects the present power Pt of the connected load,
and the first comparator compares the present power Pt with the rated power Pe of the inverter,

to execute a corresponding control program based on a comparison result.

7. The portable electric energy storage system according to claim 6, further comprising:

a second timer configured to count an abnormality time Td for which Uo2 < Umin; and

a fifth comparator configured to compare the abnormality time Td with a preset voltage
abnormality protection time Ts of the inverter; wherein

if Td > Ts, the second actuator controls the inverter to stop driving the output of the load;

and
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if Td < Ts, the second voltage detection circuit continues to detect the present output
voltage Uo2 of the inverter at the maximum power Pm, and the fourth comparator compares
the present output voltage Uo2 with the preset minimum voltage Umin of the inverter, to

execute a corresponding control program based on a comparison result.

8. A power regulation method of a portable electric energy storage system, wherein the
portable electric energy storage system comprises a housing, and an inverter and an energy
storage battery disposed in the housing, the housing is provided with at least an alternating
current (AC) interface, an output terminal of the energy storage battery is electrically connected
to the AC interface through the inverter and is configured to output an AC to power an external
load, and the power regulation method comprises:

step 1: obtaining a present power Pt of a connected load by a power detector through a
communication terminal;

step 2: comparing the present power Pt with a rated power Pe of the inverter;

step 3: if Pt > Pe, regulating an output power of the inverter to a first preset power P1,
wherein P1 < Pe;

step 4: after the connected load is driven at the first preset power P1 to start operation,
gradually regulating the output power of the inverter to a second preset power P2, wherein P1
< P2 <Pe; or determining whether to stop driving an output of the load;

step 5: operating at the second preset power P2 for a preset time T1, regulating the output
power of the inverter to the rated power Pe of the inverter, and operating at the rated power Pe
for a preset time T2, wherein T2 <T1; and

step 6: periodically repeating steps 1 to 5.

9. The power regulation method according to claim 8, wherein step 4 comprises:

step 4.1: obtaining a present current It of the load when the inverter operates at the first
preset power P1;

step 4.2: comparing the present current It of the load with a maximum current Im
supported by the inverter; and

step 4.3: if It < Im, gradually regulating the output power of the inverter to the second

preset power P2,

10. The power regulation method according to claim 9, wherein step 4.3 comprises:

step 4.3.1: if It < Im, sequentially obtaining a present output voltage Uo1 of the inverter
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at the first preset power P1;

step 4.3.2: comparing the present output voltage Uol with a preset rated voltage Ur of the
inverter;

step 4.3.3: if Uol <Ur, gradually regulating the output power of the inverter to the second
preset power P2; and

if Uol > Ur, reducing the present output voltage Uol and repeating steps 4.3.1 and 4.3.2.

11. The power regulation method according to claim 9, wherein step 4.3 further comprises:

if It > Im, controlling the output power of the inverter to be a maximum power Pm, and
performing the following steps:

step a: obtaining a present output voltage Uo2 of the inverter at the maximum power Pm;

step b: comparing the present output voltage Uo2 with a preset minimum voltage Umin
of the inverter; and

step ¢: determining, based on a comparison result between the present output voltage Uo2
and the minimum voltage Umin of the inverter, whether to stop driving the output of the load;
wherein

if Uo2 < Umin, the inverter stops driving the output of the load; and

if Uo2 > Umin, steps 1 to 4 are repeated.

12. The power regulation method according to claim 11, wherein step ¢ further comprises:

step c.1: counting an abnormality time Td for which Uo2 < Umin;

step ¢.2: comparing the abnormality time Td with a preset voltage abnormality protection
time Ts of the inverter;

step c.3: if Td > Ts, stopping, by the inverter, driving the output of the load; and

if Td <Ts, repeating steps a to c.

13. A portable electric energy storage system, comprising a readable storage medium
storing a computer program and a packaged integrated circuit (IC) electrically connected to the
readable storage medium, wherein when the computer program is read and run by the packaged
IC, the portable electric energy storage system implemenis the power regulation method

according to any one of claims 8 to 12.
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