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(54) MULTI-CHANNEL MPPT INVERTER AND METHOD FOR CONTROLLING THE SAME

(57) A multi-channel MPPT inverter and a method
for controlling the same. After determining that each of
DC-DC converters is in an operating state based on re-
ceived detection parameters of the multi-channel MPPT
inverter, if it is further determined that an overall input
level of the multi-channel MPPT inverter meets a preset
condition for operating under an high input voltage mode,
each of the DC-DC converters is turned off and the
DC-AC converter in the multi-channel MPPT inverter is
controlled to perform the MPPT algorithm. Therefore, in
a case that the photovoltaic battery string outputs a higher
voltage during operation under the high input voltage
mode, reactive power by the DC-DC converters at a pre-
vious stage is avoided, reducing power loss of the pre-
vious stage, and thereby improving the conversion effi-
ciency of the multi-channel MPPT inverter.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of power electronics, and in particular to a multi-
channel MPPT inverter and a method for controlling the
multi-channel MPPT inverter.

BACKGROUND

[0002] A multi-channel MPPT (Maximum Power Point
Tracking) inverter includes a DC-AC converter and at
least one DC-DC converter. An input terminal of each of
the DC-DC converters serves as one of input terminals
of the multi-channel MPPT inverter and is connected to
a corresponding photovoltaic battery string. Output ter-
minals of all the DC-DC converters are connected togeth-
er, to connect to a direct current side of the DC-AC con-
verter. An alternating current side of the DC-AC converter
serves as an output terminal of the multi-channel MPPT
inverter and is connected to an input terminal of an AC
power grid.
[0003] During an operation of the multi-channel MPPT
inverter, each of the DC-DC converters performs DC-DC
conversion on an output voltage of the photovoltaic bat-
tery string in real time, and then the DC-AC converter
performs DC-AC conversion on an output of each of the
DC-DC converters to obtain an AC power. The obtained
AC power is inputted into the AC power grid, thereby
realizing grid connection of a photovoltaic power gener-
ation system.
[0004] However, the inverter in such two-stage con-
version usually has low conversion efficiency.

SUMMARY

[0005] In view of the above, a multi-channel MPPT in-
verter and a method for controlling the multi-channel
MPPT inverter are provided in an embodiment of the
present disclosure, to solve the problem of low conver-
sion efficiency of the multi-channel MPPT inverter in the
conventional technology.
[0006] Technical solutions provided by the embodi-
ments of the present disclosure are as follows.
[0007] According to one aspect of the present disclo-
sure, a method for controlling a multi-channel MPPT in-
verter is provided. The method includes:

receiving detection parameters of the multi-channel
MPPT inverter;

determining whether each of DC-DC converters in
the multi-channel MPPT inverter is in an operating
state based on the detection parameters;

determining whether an overall input level of the mul-
ti-channel MPPT inverter meets a preset condition

for operating under a high input voltage mode based
on the detection parameters if each of the DC-DC
converters is in the operating state, where the overall
input level of the multi-channel MPPT inverter is a
parameter characterizing a state of all input voltages
of the multi-channel MPPT inverter; and

turning off each of the DC-DC converters, and con-
trolling a DC-AC converter in the multi-channel
MPPT inverter to perform an MPPT algorithm, if the
overall input level of the multi-channel MPPT inverter
meets the preset condition for operating under the
high input voltage mode.

[0008] In an embodiment, the detection parameters in-
clude: a voltage of a power grid, a DC bus voltage of the
multi-channel MPPT inverter, and an input voltage, an
MPPT algorithm command voltage, and an operation
state of each of the DC-DC converters in the multi-chan-
nel MPPT inverter.
[0009] In an embodiment, after determining whether
the overall input level of the multi-channel MPPT inverter
meets the preset condition for operating under the high
input voltage mode based on the detection parameters,
the method further includes:
keeping each of the DC-DC converters in performing the
MPPT algorithm, if the overall input level of the multi-
channel MPPT inverter does not meet the preset condi-
tion for operating under the high input voltage mode.
[0010] In an embodiment, the preset condition for op-
erating under the high input voltage mode includes at
least one of the following:

the DC bus voltage of the multi-channel MPPT in-
verter is greater than a first preset voltage; and

a difference between an input voltage of each of the
DC-DC converters and a peak voltage of a power
grid is greater than a second preset voltage, and a
difference between a maximum input voltage and a
minimum input voltage among input voltages of all
the DC-DC converters is less than a third preset volt-
age.

[0011] In an embodiment, the determining whether the
overall input level of the multi-channel MPPT inverter
meets the preset condition for operating under the high
input voltage mode based on the detection parameters
includes:

determining whether the DC bus voltage is greater
than the first preset voltage;

determining that the overall input level of the multi-
channel MPPT inverter meets the preset condition
for operating under the high input voltage mode, if
the DC bus voltage is greater than the first preset
voltage;
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determining whether the difference between the in-
put voltage of each of the DC-DC converters and the
peak voltage of the power grid is greater than the
second preset voltage, if the DC bus voltage is less
than or equal to the first preset voltage;

determining that the overall input level of the multi-
channel MPPT inverter does not meet the preset
condition for operating under the high input voltage
mode, if a difference between an input voltage of one
of the DC-DC converters and the peak voltage of the
power grid is less than or equal to the second preset
voltage;

determining whether the difference between the
maximum input voltage and the minimum input volt-
age among the input voltages of all the DC-DC con-
verters is less than the third preset voltage, if the
difference between the input voltage of each of the
DC-DC converters and the peak voltage of the power
grid is greater than the second preset voltage;

determining that the overall input level of the multi-
channel MPPT inverter meets the preset condition
for operating under the high input voltage mode, if
the difference between the maximum input voltage
and the minimum input voltage among the input volt-
ages of all the DC-DC converters is less than the
third preset voltage; and

determining that the overall input level of the multi-
channel MPPT inverter does not meet the preset
condition for operating under the high input voltage
mode, if the difference between the maximum input
voltage and the minimum input voltage among the
input voltages of all the DC-DC converters is greater
than or equal to the third preset voltage.

[0012] In an embodiment, after determining whether
each of the DC-DC converters in the multi-channel MPPT
inverter is in the operating state, the method further in-
cludes:

determining whether an input level difference among
all the DC-DC converters meets a preset difference
condition based on the detection parameters, if each
of the DC-DC converters is not in the operating state;

controlling each of the DC-DC converters to perform
the MPPT algorithm, if the input level difference
among all the DC-DC converters meets the preset
difference condition; and

keeping the DC-AC converter in performing the
MPPT algorithm, if the input level difference among
all the DC-DC converters does not meet the preset
difference condition.

[0013] In an embodiment, the preset difference condi-
tion includes at least one of the following conditions:

a difference between an input voltage of one of the
DC-DC converters and the peak voltage of the power
grid is less than a fourth preset voltage;

a difference between input voltages of two of the DC-
DC converters is greater than a fifth preset voltage;
and

a difference between MPPT algorithm command
voltages received by two of the DC-DC converters
is greater than a sixth preset voltage.

[0014] In an embodiment, the determining whether the
input level difference among all the DC-DC converters
meets the preset difference condition based on the de-
tection parameters includes:

determining whether a difference between an input
voltage of one of the DC-DC converters and the peak
voltage of the power grid is less than the fourth preset
voltage;

determining that the input level difference among all
the DC-DC converters meets the preset difference
condition, if the difference between the input voltage
of the one of the DC-DC converters and the peak
voltage of the power grid is less than the fourth preset
voltage;

continuing to determine whether a difference be-
tween input voltages of two of the DC-DC converters
is greater than the fifth preset voltage, if the differ-
ence between the input voltage of each of the DC-
DC converters and the peak voltage of the power
grid is greater than or equal to the fourth preset volt-
age;

determining that the input level difference among all
the DC-DC converters meets the preset difference
condition, if the difference between the input voltag-
es of the two of the DC-DC converters is greater than
the fifth preset voltage;

continuing to determine whether a difference be-
tween MPPT algorithm command voltages received
by two of the DC-DC converters is greater than the
sixth preset voltage, if the difference between the
input voltages of any two of the DC-DC converters
is less than or equal to the fifth preset voltage;

determining that the input level difference among all
the DC-DC converters meets the preset difference
condition, if the difference between the MPPT algo-
rithm command voltages received by the two of the
DC-DC converters is greater than the sixth preset
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voltage; and

determining that the input level difference among all
the DC-DC converters does not meet the preset dif-
ference condition, if the difference between MPPT
algorithm command voltages received by any two of
the DC-DC converters is less than or equal to the
sixth preset voltage.

[0015] According to another aspect of the present dis-
closure, a multi-channel MPPT inverter is provided,
which includes a DC-AC converter, a controller, and at
least one DC-DC converter. An input terminal of each of
the DC-DC converters serves as one of input terminals
of the multi-channel MPPT inverter and is connected to
a corresponding photovoltaic battery string. Output ter-
minals of all the DC-DC converters are connected togeth-
er to a DC side of the DC-AC converter. An AC side of
the DC-AC converter serves as an output terminal of the
multi-channel MPPT inverter, and is connected to an in-
put terminal of an AC power grid. An output terminal of
the controller is connected to a control terminal of each
of the DC-DC converters and a control terminal of the
DC-AC converter. The controller is configured to perform
any one of the above methods for controlling the multi-
channel MPPT inverter.
[0016] Compared with the conventional technology, in
the method for controlling a multi-channel MPPT inverter
according to the present disclosure, after determining
that each of DC-DC converters is in an operating state
based on the received detection parameters of the multi-
channel MPPT inverter, if it is further determined that the
overall input level of the multi-channel MPPT inverter
meets the preset condition for operating under an high
input voltage mode, each of the DC-DC converters is
turned off and the DC-AC converter in the multi-channel
MPPT inverter is controlled to perform the MPPT algo-
rithm. Therefore, in a case that the photovoltaic battery
string outputs a higher voltage due to operating under
the high input voltage mode, reactive power by the DC-
DC converters at a previous stage is avoided, reducing
power loss of the previous stage, and thereby improving
the conversion efficiency of the multi-channel MPPT in-
verter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In order to more clearly illustrate the technical
solutions in the embodiments of the present disclosure
or in conventional technology, the drawings used in the
description of the embodiments or the conventional tech-
nology are briefly described below. Apparently, the draw-
ings in the following description show only some embod-
iments of the present disclosure, and those skilled in the
art can obtain other drawings according to the provided
drawings without any creative work.

Figure 1 is a flowchart of a method for controlling a

multi-channel MPPT inverter according to an em-
bodiment of the present disclosure;

Figure 2 is a flowchart of a method for controlling a
multi-channel MPPT inverter according to another
embodiment of the present disclosure;

Figure 3 is a flowchart showing a specific implemen-
tation of step S130 according to another embodiment
of the present disclosure;

Figure 4 is a flowchart showing a specific implemen-
tation of step S150 according to another embodiment
of the present disclosure; and

Figure 5 is a schematic structural diagram of a multi-
channel MPPT inverter according to another embod-
iment of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] The technical solutions in the embodiments of
the present disclosure are clearly and completely de-
scribed in the following with reference to the accompa-
nying drawings in the embodiments of the present dis-
closure. Apparently, the embodiments described here
are only a part rather than all of the embodiments of the
present disclosure. Based on the embodiments of the
present disclosure, any other embodiments obtained by
those skilled in the art without creative efforts fall into the
scope of the present disclosure.
[0019] In the present disclosure, terms "include", "com-
prise" or any other variants are intended to be non-ex-
clusive. Therefore, a process, method, article, or device
including multiple elements includes not only the ele-
ments but also other elements that are not enumerated,
or also includes elements inherent for the process, meth-
od, article or device. Without more limitations, elements
defined by the statement "comprising (including)a/an..."
does not exclude other similar elements which may exist
in the process, method, article or device including such
elements.
[0020] In order to solve the problem of low conversion
efficiency of the multi-channel MPPT inverter during op-
eration in the conventional technology, a method for con-
trolling a multi-channel MPPT inverter is provided in an
embodiment of the present disclosure. Specifically, as
shown in Figure 1, the method includes the following
steps S110 to S210.
[0021] In step S110, detection parameters of the multi-
channel MPPT inverter are received.
[0022] The detection parameters of the multi-channel
MPPT inverter include: a voltage of a power grid, a DC
bus voltage of the multi-channel MPPT inverter, and an
input voltage, an MPPT algorithm command voltage, and
an operation state of each of DC-DC converters in the
multi-channel MPPT inverter.
[0023] In step S120, it is determined whether each of
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the DC-DC converters in the multi-channel MPPT invert-
er is in an operating state based on the detection param-
eters of the multi-channel MPPT inverter.
[0024] It should be noted that after the multi-channel
MPPT inverter is turned on, each of the DC-DC convert-
ers should be in an operating state, that is, under control
of an MPPT algorithm. If each of the DC-DC converters
is in the operating state, proceed to step S130.
[0025] In step S130, it is determined whether an overall
input level of the multi-channel MPPT inverter meets a
preset condition for operating under a high input voltage
mode based on the detection parameters.
[0026] The overall input level of the multi-channel
MPPT inverter is a parameter characterizing a state of
all input voltages of the multi-channel MPPT inverter,
such as a difference between an input voltage of each
of the DC-DC converters and a peak voltage of a power
grid if the input voltage of each of the DC-DC converters
is distributed within a certain range, or a DC bus voltage
of the multi-channel MPPT inverter under influence of
the input voltage of each of the DC-DC converters. The
parameter may be selected according to specific appli-
cation environment, which falls within the scope of the
present disclosure.
[0027] It should be noted that, normally, an input level
of each of the DC-DC converters in the multi-channel
MPPT inverter, that is, a power generation level of a pho-
tovoltaic battery string connected to each of the DC-DC
converter, does not largely differ from each other. If an
input level of a DC-DC converter is significantly lower
than input levels of other DC-DC converters, it indicates
that the photovoltaic battery string connected to the DC-
DC converter is seriously shaded. If the input levels of
most of the DC-DC converters are significantly in-
creased, it indicates that lighting conditions are better at
this time, for example, at noon, the power generation
levels of the photovoltaic battery strings are high, satis-
fying the preset condition for operating under the high
input voltage mode.
[0028] The preset condition for operating under the
high input voltage mode may include at least one of the
following two conditions.

(1) In a case that the overall input level of the multi-
channel MPPT inverter is characterized by the DC
bus voltage of the multi-channel MPPT inverter, the
preset condition for operating under the high input
voltage mode is that the DC bus voltage of the multi-
channel MPPT inverter is greater than a first preset
voltage.
The first preset voltage is preset based on electrical
parameters of components included in the multi-
channel MPPT inverter. Keeping the components in-
cluded in the multi-channel MPPT inverter un-
changed, a larger first preset voltage indicates a
higher condition for determining to control each of
the DC-DC converters to switch the operation state,
and a smaller first preset voltage indicates a lower

condition for determining to control each of the DC-
DC converters to switch the operation state. Regard-
less of a larger first preset voltage or a smaller first
preset voltage, after the DC bus voltage rises to a
certain level, conversion efficiency of maximum stat-
ic power of the multi-channel MPPT inverter will be
reduced.
(2) In a case that the overall input level of the multi-
channel MPPT inverter is characterized by input volt-
ages of all the DC-DC converters in the multi-channel
MPPT inverter, the preset condition for operating un-
der the high input voltage mode is that: a difference
between the input voltage of each of the DC-DC con-
verters and a peak voltage of a power grid is greater
than a second preset voltage, and a difference be-
tween a maximum input voltage and a minimum input
voltage among the input voltages of all the DC-DC
converters is less than a third preset voltage.

[0029] The second preset voltage is preset according
to an actual situation and represents a degree to which
the input voltage of each of the DC-DC converters is
greater than the peak voltage of the power grid. A larger
second preset voltage indicates a greater degree to
which the input voltage of each of the DC-DC converters
is greater than the peak voltage of the power grid in con-
trolling each of the DC-DC converters to switch the op-
eration state. The third preset voltage is preset according
to the actual situation and represents a range within
which the input voltage of each of the DC-DC converters
is distributed. A smaller third preset voltage indicates a
narrower range within which the input voltage of each of
the DC-DC converters can be distributed in controlling
each of the DC-DC converters to switch the operation
state.
[0030] If the overall input level of the multi-channel
MPPT inverter meets the preset condition for operating
under the high input voltage mode, proceed to step S140.
If the overall input level of the multi-channel MPPT in-
verter does not meet the preset condition for operating
under the high input voltage mode, proceed to step S210.
[0031] In step S140, each of the DC-DC converters is
turned off, and a DC-AC converter in the multi-channel
MPPT inverter is controlled to perform an MPPT algo-
rithm.
[0032] Each of the DC-DC converters is turned off by
controlling a switch in each of the DC-DC converters.
After turning off each of the DC-DC converters, the DC-
DC converter cannot perform the MPPT algorithm on the
photovoltaic battery string connected to the DC-DC con-
verter itself, while the DC-AC converter performs the
MPPT algorithm on the photovoltaic battery string.
[0033] In step S210, each of the DC-DC converters is
kept in performing the MPPT algorithm.
[0034] It should be noted that step S110 and step S120
in the embodiment may be performed separately accord-
ing to their own cycles, and the cycles may be the same
or different. If the cycles are the same, as a whole, the
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multi-channel MPPT inverter is controlled once every cy-
cle during the operation of the multi-channel MPPT in-
verter. If the cycle is set to be minimal, the multi-channel
MPPT inverter may be controlled in real time.
[0035] Alternatively, step S110, step S120, step S130,
step S140, and step S210 may be performed circularly
according to the above logic, that is, after performing
steps S140 or S210 in the above process, the method
returns to perform step S110, forming a loop.
[0036] Compared with the conventional technology, in
the method for controlling a multi-channel MPPT inverter
according to the present disclosure, after determining
that each of the DC-DC converters is in an operating
state, if it is further determined that the overall input level
of the multi-channel MPPT inverter meets the preset con-
dition for operating under the high input voltage mode,
each of the DC-DC converters is turned off and the DC-
AC converter in the multi-channel MPPT inverter is con-
trolled to perform the MPPT algorithm. Therefore, in a
case that the photovoltaic battery string outputs a higher
voltage during operating under the high input voltage
mode, reactive power by the DC-DC converters at a pre-
vious stage is avoided, reducing power loss of the pre-
vious stage, and thereby improving the conversion effi-
ciency of the multi-channel MPPT inverter.
[0037] It should be noted that, according to another
technical solution in the conventional technology, if a
maximum input voltage among the input voltages of all
the DC-DC converters is greater than the peak voltage
of the power grid, then at least one of the DC-DC con-
verters switches its operation state, such that the MPPT
algorithm will be performed by the DC-AC converter.
However, since such switching condition is less strict,
the DC-DC converter in the multi-channel MPPT inverter
will frequently switch its operation state during the oper-
ation of the multi-channel MPPT inverter. Moreover, it is
not limited that each of the DC-DC converters switches
the operation state, thus the DC-AC converter cannot
perform multi-channel MPPT algorithms simultaneously,
resulting in lower conversion efficiency of maximum static
power of the multi-channel MPPT inverter.
[0038] Compared with the above technical solution in
the conventional technology, in the method for controlling
a multi-channel MPPT inverter according to the present
disclosure, the switching condition is strict, the switching
frequency is low, and thus the operating voltage range
of multi-channel maximum power point tracking can be
increased. Moreover, each of the DC-DC converters is
controlled to switch the operation state, achieving higher
conversion efficiency of maximum static power.
[0039] According to another embodiment, a method for
controlling a multi-channel MPPT inverter is provided.
Based on the above embodiments, after each of the DC-
DC converters is controlled to be turned off in step S140,
the method in the embodiment circularly proceeds to step
S120, and at this time all the DC-DC converters are not
in the operating state. Then as shown in Figure 2, the
method further includes the following steps S 150 to

S220.
[0040] In step S150, it is determined whether an input
level difference among all the DC-DC converters meets
a preset difference condition based on the detection pa-
rameters.
[0041] The input level difference among all the DC-DC
converters refers to a difference between the input volt-
age of each of the DC-DC converters and the peak volt-
age of the power grid, a difference between the input
voltages of all the DC-DC converters, or a difference be-
tween MPPT algorithm command voltages received by
all the DC-DC converters, which may be selected accord-
ing to specific application environment and is within the
scope of the present disclosure.
[0042] In practice, the preset difference condition may
include at least one of the following three conditions.

(1) In a case that the input level difference among
all the DC-DC converters is characterized by the dif-
ference between the input voltage of the DC-DC con-
verter itself and the peak voltage of the power grid,
the preset difference condition is that a difference
between an input voltage of one of the DC-DC con-
verters and the peak voltage of the power grid is less
than a fourth preset voltage.
The fourth preset voltage is preset according to the
actual situation. A smaller fourth preset voltage in-
dicates that an input voltage of a DC-DC converter
is closer to the peak voltage of the power grid.
(2) In a case that the input level difference among
all the DC-DC converters is characterized by a dif-
ference between an input voltage of a DC-DC con-
verter and an input voltage of another DC-DC con-
verter, the preset difference condition is that a differ-
ence between input voltages of two of the DC-DC
converters is greater than a fifth preset voltage.
The fifth preset voltage is preset according to the
actual situation. A larger fifth preset voltage indicates
a larger difference between the input voltages of the
two of the DC-DC converters in the multi-channel
MPPT inverter, indicating a larger difference be-
tween radiant intensities received by two photovolta-
ic battery strings connected to the two DC-DC con-
verters.
(3) In a case that the input level difference among
all the DC-DC converters is characterized by a dif-
ference between an MPPT algorithm command volt-
age received by a DC-DC converter and an MPPT
algorithm command voltage received by another
DC-DC converter, the preset difference condition is
that a difference between MPPT algorithm command
voltages received by two of the DC-DC converters
is greater than a sixth preset voltage.

[0043] The sixth preset voltage is preset according to
the actual situation. A larger sixth preset voltage indicates
a larger difference between the MPPT algorithm com-
mand voltages received by two of the DC-DC converters,
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and indicates a larger difference between forecasted ra-
diant intensities received by two photovoltaic battery
strings connected to the two DC-DC converters.
[0044] If the input level difference among all the DC-
DC converters meets the preset difference condition, pro-
ceed to step S160. If the input level difference among all
the DC-DC converters does not meet the preset differ-
ence condition, proceed to step S220.
[0045] In step S160, each of the DC-DC converters is
controlled to perform the MPPT algorithm.
[0046] Each of the DC-DC converters is turned on by
controlling a switch. After all the DC-DC converters are
turned on, each of the DC-DC converters may perform
MPPT algorithm on a photovoltaic battery string which is
connected to the DC-DC converter itself, to set a maxi-
mum power point for the photovoltaic battery string, thus
each of the photovoltaic battery strings is operating at
the maximum power point.
[0047] In step S220, the DC-AC converter in the multi-
channel MPPT inverter is kept in performing the MPPT
algorithm.
[0048] In the embodiment, by lowering the condition
for determining to control all the DC-DC converters back
to perform MPPT algorithms, the operating voltage range
of the multi-channel maximum power point tracking is
further increased.
[0049] According to another embodiment of the
present disclosure, a specific implementation of step
S130 is provided. As shown in Figure 3, the implemen-
tation includes the following steps S131 to S133.
[0050] In step S131, it is determined whether the DC
bus voltage is greater than the first preset voltage.
[0051] If the DC bus voltage is greater than the first
preset voltage, it is determined that the overall input level
of the multi-channel MPPT inverter meets the preset con-
dition for operating under the high input voltage mode,
and then proceed to step S140. If the DC bus voltage is
less than or equal to the first preset voltage, and then
proceed to step S132.
[0052] In step S132, it is determined whether a differ-
ence between the input voltage of each of the DC-DC
converters and the peak voltage of the power grid is
greater than the second preset voltage.
[0053] If the difference between the input voltage of
each of the DC-DC converters and the peak voltage of
the power grid is greater than the second preset voltage,
proceed to step S133. If a difference between an input
voltage of at least one of the DC-DC converters and the
peak voltage of the power grid is less than or equal to
the second preset voltage, it is determined that the overall
input level of the multi-channel MPPT inverter does not
meet the preset condition for operating under the high
input voltage mode, and then proceed to step S210.
[0054] In step S133, it is determined whether the dif-
ference between a maximum input voltage and a mini-
mum input voltage among the input voltages of all the
DC-DC converters is less than the third preset voltage.
[0055] If the difference between the maximum input

voltage and the minimum input voltage among the input
voltages of all the DC-DC converters is less than the third
preset voltage, it is determined that the overall input level
of the multi-channel MPPT inverter meets the preset con-
dition for operating under the high input voltage mode,
and then proceed to step S140. If the difference between
the maximum input voltage and the minimum input volt-
age among the input voltages of all the DC-DC converters
is greater than or equal to the third preset voltage, it is
determined that the overall input level of the multi-chan-
nel MPPT inverter does not meet the preset condition for
operating under the high input voltage mode, and then
proceed to step S210.
[0056] It should be noted that step S131 may be per-
formed after step S132 and step S133, and step S132
may be performed after step S133, which is not specifi-
cally limited herein and depends on the specific situation.
[0057] In addition, another implementation of step
S130 may only include step S131, or only include step
S132 and step S133. In a case of only including step
S132 and step S133, step S132 may be performed after
step S133 or before step S133, which is not specifically
limited herein and depends on the specific situation. In
addition, the two implementations of step S130 may de-
pend on specific situations and are not specifically limited
herein.
[0058] According to another embodiment of the
present disclosure, a specific implementation of step
S150 is provided. As shown in Figure 4, the implemen-
tation includes the following steps S151 to S153.
[0059] In step S151, it is determined whether the dif-
ference between the input voltage of one of the DC-DC
converters in the multi-channel MPPT inverter and the
peak voltage of the power grid is less than the fourth
preset voltage.
[0060] If the difference between the input voltage of
the one of the DC-DC converters in the multi-channel
MPPT inverter and the peak voltage of the power grid is
less than the fourth preset voltage, it is determined that
the input level difference among all the DC-DC convert-
ers meets the preset difference condition, and then pro-
ceed to step S160. If the difference between the input
voltage of each of the DC-DC converters in the multi-
channel MPPT inverter and the peak voltage of the power
grid is greater than or equal to the fourth preset voltage,
proceed to step S152.
[0061] In step S152, it is determined whether the dif-
ference between input voltages of two of the DC-DC con-
verters in the multi-channel MPPT inverter is greater than
the fifth preset voltage.
[0062] If the difference between the input voltages of
the two of the DC-DC converters in the multi-channel
MPPT inverter is greater than the fifth preset voltage, it
is determined that the input level difference among all
the DC-DC converters meets the preset difference con-
dition, and then proceed to step S160. If the difference
between the input voltages of any two of the DC-DC con-
verters in the multi-channel MPPT inverter is less than
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or equal to the fifth preset voltage, then proceed to step
S153.
[0063] In step S153, it is determined whether the dif-
ference between MPPT algorithm command voltages re-
ceived by two of the DC-DC converters in the multi-chan-
nel MPPT inverter is greater than the sixth preset voltage.
[0064] If the difference between MPPT algorithm com-
mand voltages received by the two of the DC-DC con-
verters in the multi-channel MPPT inverter is greater than
the sixth preset voltage, it is determined that the input
level difference among all the DC-DC converters meets
the preset difference condition, and proceed to step
S160. If the difference between MPPT algorithm com-
mand voltages received by any two of the DC-DC con-
verters in the multi-channel MPPT inverter is less than
or equal to the sixth preset voltage, it is determined that
the input level difference among all the DC-DC convert-
ers does not meet the preset difference condition, and
then proceed to step S220.
[0065] It should be noted that the order of step S151,
step S152, and step S153 is randomly arranged, which
is not specifically limited herein and depends on the spe-
cific situation, and is within the protection scope of the
present disclosure.
[0066] In addition, another implementation of step
S150 includes only any one or two of step S151, step
S152, and step S153. In a case that the another imple-
mentation of step S150 includes only any two of step
S151, step S152, and step S153, the order of the two
steps is randomly arranged and the two steps may be
selected according to the specific situation. In addition,
the two implementations of step S150 may depend on
specific situations and are not specifically limited herein.
[0067] According to another embodiment of the
present disclosure, a multi-channel MPPT inverter is pro-
vided. Figure 5 shows a schematic structural diagram of
the multi-channel MPPT inverter, which includes a DC-
AC converter 10, a controller 30, and at least one DC-
DC converter 20.
[0068] An input terminal of each of the DC-DC convert-
ers 20 serves as one of input terminals of the multi-chan-
nel MPPT inverter and is connected to a corresponding
photovoltaic battery string 40.
[0069] An output terminal of each of the DC-DC con-
verters 20 is connected to a DC side of the DC-AC con-
verter 10.
[0070] An AC side of the DC-AC converter 10 serves
as an output terminal of the multi-channel MPPT inverter,
and is connected to an input terminal of an AC power
grid 50.
[0071] An output terminal of the controller 30 is con-
nected to a control terminal of each of the DC-DC con-
verters 20 and a control terminal of the DC-AC converter
10.
[0072] The controller 30 is configured to perform the
method for controlling the multi-channel MPPT inverter
according to any one of the above embodiments.
[0073] It should be noted that the controller 30 may be

arranged independently or may be integrated in a control
unit within the DC-AC converter, which is not specifically
limited herein and depends on the specific situation, and
is within the protection scope of the present disclosure.
[0074] Embodiments of the present disclosure are de-
scribed in a progressive manner, each of the embodi-
ments emphasizes differences from other embodiments,
and the same or similar parts among the embodiments
may be referred to each other. Since device or device
embodiments are similar to method embodiments, the
description thereof is relatively simple, and reference
may be made to the description of the method embodi-
ments for relevant parts. The device or the device em-
bodiment described above is just schematic. A unit de-
scribed as a separate component may be or may not be
separated in physical, and a component displayed as a
unit may be or may not be a physical unit, that is, may
be placed in a same position or may be distributed in
multiple network units. A part of or all modules may be
selected if desired to realize the object of the embodi-
ments. Those skilled in the art can understand and im-
plement the embodiments without paying any creative
work.
[0075] It may be further known by those skilled in the
art that, units and steps in each method described in con-
junction with the embodiments disclosed herein can be
realized by electronic hardware, computer software, or
a combination thereof. In order to clearly illustrate inter-
changeability of the hardware and the software, steps
and composition of each embodiment have been de-
scribed generally in view of functions in the above spec-
ification. Whether the function is executed in a hardware
way or in a software way depends on specific application
of the technical solution and design constraint condition.
Those skilled in the art can use different methods for
each specific application to realize the described func-
tion, and this is not considered to be beyond the scope
of the present disclosure.
[0076] According to the above description of the dis-
closed embodiments, those skilled in the art can imple-
ment or practice the present disclosure. Various modifi-
cations to the embodiments are apparent for the skilled
in the art. General principles defined herein may be im-
plemented in other embodiments without departing from
the scope of the present disclosure. Hence, the present
disclosure is not limited to the embodiments disclosed
herein, but is to conform to the widest scope in accord-
ance with the principles and novel features disclosed
herein.

Claims

1. A method for controlling a multi-channel maximum
power point tracking MPPT inverter, comprising:

receiving detection parameters of the multi-
channel MPPT inverter;
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determining whether each of DC-DC converters
in the multi-channel MPPT inverter is in an op-
erating state based on the detection parame-
ters;
determining whether an overall input level of the
multi-channel MPPT inverter meets a preset
condition for operating under a high input volt-
age mode based on the detection parameters
in a case that each of the DC-DC converters is
in the operating state, wherein the overall input
level of the multi-channel MPPT inverter is a pa-
rameter characterizing a state of all input volt-
ages of the multi-channel MPPT inverter; and
turning off each of the DC-DC converters, and
controlling a DC-AC converter in the multi-chan-
nel MPPT inverter to perform an MPPT algo-
rithm, in a case that the overall input level of the
multi-channel MPPT inverter meets the preset
condition for operating under the high input volt-
age mode.

2. The method according to claim 1, wherein the de-
tection parameters comprise: a voltage of a power
grid, a DC bus voltage of the multi-channel MPPT
inverter, and an input voltage, an MPPT algorithm
command voltage and an operation state of each of
the DC-DC converters in the multi-channel MPPT
inverter.

3. The method according to claim 1, after determining
whether the overall input level of the multi-channel
MPPT inverter meets the preset condition for oper-
ating under the high input voltage mode based on
the detection parameters, further comprising:
keeping each of the DC-DC converters in performing
the MPPT algorithm, in a case that the overall input
level of the multi-channel MPPT inverter does not
meet the preset condition for operating under the
high input voltage mode.

4. The method according to claim 1, wherein the preset
condition for operating under the high input voltage
mode comprises at least one of the following:

a DC bus voltage of the multi-channel MPPT
inverter is greater than a first preset voltage; and
a difference between an input voltage of each
of the DC-DC converters and a peak voltage of
a power grid is greater than a second preset
voltage, and a difference between a maximum
input voltage and a minimum input voltage
among input voltages of all the DC-DC convert-
ers is less than a third preset voltage.

5. The method according to claim 4, wherein the deter-
mining whether the overall input level of the multi-
channel MPPT inverter meets the preset condition
for operating under the high input voltage mode

based on the detection parameters comprises:

determining whether the DC bus voltage is
greater than the first preset voltage;
determining that the overall input level of the
multi-channel MPPT inverter meets the preset
condition for operating under the high input volt-
age mode, if the DC bus voltage is greater than
the first preset voltage;
continuing to determine whether the difference
between the input voltage of each of the DC-DC
converters and the peak voltage of the power
grid is greater than the second preset voltage,
if the DC bus voltage is less than or equal to the
first preset voltage;
determining that the overall input level of the
multi-channel MPPT inverter does not meet the
preset condition for operating under the high in-
put voltage mode, if a difference between an in-
put voltage of at least one of the DC-DC con-
verters and the peak voltage of the power grid
is less than or equal to the second preset volt-
age;
continuing to determine whether the difference
between the maximum input voltage and the
minimum input voltage among the input voltages
of all the DC-DC converters is less than the third
preset voltage, if the difference between the in-
put voltage of each of the DC-DC converters and
the peak voltage of the power grid is greater than
the second preset voltage;
determining that the overall input level of the
multi-channel MPPT inverter meets the preset
condition for operating under the high input volt-
age mode, if the difference between the maxi-
mum input voltage and the minimum input volt-
age among the input voltages of all the DC-DC
converters is less than the third preset voltage;
and
determining that the overall input level of the
multi-channel MPPT inverter does not meet the
preset condition for operating under the high in-
put voltage mode, if the difference between the
maximum input voltage and the minimum input
voltage among the input voltages of all the DC-
DC converters is greater than or equal to the
third preset voltage.

6. The method according to any one of claims 1 to 5,
after determining whether each of the DC-DC con-
verters in the multi-channel MPPT inverter is in the
operating state, further comprising:

determining whether an input level difference
among all the DC-DC converters meets a preset
difference condition based on the detection pa-
rameters, if each of the DC-DC converters is not
in the operating state;
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controlling each of the DC-DC converters to per-
form the MPPT algorithm, if the input level dif-
ference among all the DC-DC converters meets
the preset difference condition; and
keeping the DC-AC converter in performing the
MPPT algorithm, if the input level difference
among all the DC-DC converters does not meet
the preset difference condition.

7. The method according to claim 6, wherein the preset
difference condition comprises at least one of the
following conditions:

a difference between an input voltage of one of
the DC-DC converters and a peak voltage of a
power grid is less than a fourth preset voltage;
a difference between input voltages of two of the
DC-DC converters is greater than a fifth preset
voltage; and
a difference between MPPT algorithm com-
mand voltages received by two of the DC-DC
converters is greater than a sixth preset voltage.

8. The method according to claim 7, wherein the deter-
mining whether the input level difference among all
the DC-DC converters meets the preset difference
condition based on the detection parameters com-
prises:

determining whether a difference between an
input voltage of one of the DC-DC converters
and the peak voltage of the power grid is less
than the fourth preset voltage;
determining that the input level difference
among all the DC-DC converters meets the pre-
set difference condition, if the difference be-
tween the input voltage of the one of the DC-DC
converters and the peak voltage of the power
grid is less than the fourth preset voltage;
continuing to determine whether a difference be-
tween input voltages of two of the DC-DC con-
verters is greater than the fifth preset voltage, if
a difference between an input voltage of each
of the DC-DC converters and the peak voltage
of the power grid is greater than or equal to the
fourth preset voltage;
determining that the input level difference
among all the DC-DC converters meets the pre-
set difference condition, if the difference be-
tween the input voltages of the two of the DC-
DC converters is greater than the fifth preset
voltage;
continuing to determine whether a difference be-
tween MPPT algorithm command voltages re-
ceived by two of the DC-DC converters is greater
than the sixth preset voltage, if a difference be-
tween input voltages of any two of the DC-DC
converters is less than or equal to the fifth preset

voltage;
determining that the input level difference
among all the DC-DC converters meets the pre-
set difference condition, if the difference be-
tween MPPT algorithm command voltages re-
ceived by the two of the DC-DC converters is
greater than the sixth preset voltage; and
determining that the input level difference
among all the DC-DC converters does not meet
the preset difference condition, if a difference
between MPPT algorithm command voltages
received by any two of the DC-DC converters is
less than or equal to the sixth preset voltage.

9. A multi-channel maximum power point tracking
MPPT inverter, comprising: a DC-AC converter, a
controller, and at least one DC-DC converter, where-
in
an input terminal of each of the DC-DC converters
serves as one of input terminals of the multi-channel
MPPT inverter and is connected to a corresponding
photovoltaic battery string;
an output terminal of each of the DC-DC converters
is connected to a DC side of the DC-AC converter;
an AC side of the DC-AC converter serves as an
output terminal of the multi-channel MPPT inverter,
and is connected to an input terminal of an AC power
grid;
an output terminal of the controller is connected to
a control terminal of each of the DC-DC converters
and a control terminal of the DC-AC converter; and
the controller is configured to perform the method
for controlling the multi-channel MPPT inverter ac-
cording to any one of claims 1 to 8.
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