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METHOD AND APPARATUS FOR STRING CONNECTING
PHOTOVOLTAIC MODULES, DEVICE, AND STORAGE

MEDIUM

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to the field of photovoltaic power
generation technology, and in particular to a method and an apparatus for string connecting

photovoltaic modules, a device, and a storage medium.

BACKGROUND

[0002] The basic power generation unit of a photovoltaic power station is a photovoltaic
module. In the process of constructing the photovoltaic power station, the photovoltaic
modules need to be connected into strings.

[0003] In related art, after photovoltaic modules in each string are connected, positive and
negative poles of the string of photovoltaic modules are left at both ends. In order to connect
the string of photovoltaic modules into a combiner box, one of the positive and negative poles
of the string of photovoltaic modules needs to be connected to the vicinity of the other pole by
a cable, and then the string of photovoltaic modules is connected to the combiner box or an
inverter through the same cable channel. Therefore, the less a distance between the positive
and negative poles of each string of photovoltaic modules is, the less a use amount of the
cables is. After the photovoltaic modules are deployed in a photovoltaic region, relevant
persons can manually design a method for string connecting the photovoltaic modules on a

drawing, but the efficiency is low since repeated modifications are required on the drawing.
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SUMMARY

[0004] Embodiments of the present disclosure provide a method and an apparatus for
string connecting photovoltaic modules, a device, and a storage medium, which can solve the
technical problem of low efficiency caused by manually designing a string connection manner
of the photovoltaic modules. The technical solution is as follows.

[0005] In one aspect, embodiments of the present disclosure provide a method for string
connecting photovoltaic modules, which is applied to a computer device. The method
includes:

[0006] acquiring position information of n photovoltaic modules to be connected, wherein
n is an integer greater than 1;

[0007] categorizing the n photovoltaic modules into m partitions based on the position
information of the n photovoltaic modules, wherein each of the partitions includes a plurality
of photovoltaic modules, and m is an integer greater than 1 and less than n;

[0008] generating k candidate connection solutions of an i partition in the m partitions,
wherein the i partition includes n; photovoltaic modules, and each of the k candidate
connection solutions uses one of the n; photovoltaic modules as a starting point, and obtains at
least one string of photovoltaic modules by simulating connection of the ni photovoltaic
modules according to a preset connection solution, 1 is a positive integer less than or equal to
m, nj is an integer greater than 1 and less than n, and k is an integer greater than 1;

[0009] calculating estimated cable use amounts respectively corresponding to the k
candidate connection solutions; and

[0010] selecting a target connection solution corresponding to the i partition from the k
candidate connection solutions based on the estimated cable use amounts respectively
corresponding to the k candidate connection solutions.

[0011] In some optional embodiments, generating the k candidate connection solutions of
the i partition in the m partitions includes:

[0012] generating a matrix of the i partition, wherein the matrix is configured to
characterize a position distribution of the n; photovoltaic modules in the i partition; and

[0013] generating the k candidate connection solutions based on the matrix.
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[0014] In some optional embodiments, generating the k candidate connection solutions
based on the matrix includes:

[0015] selecting one photovoltaic module from the n; photovoltaic modules as the starting
point, and obtaining one candidate connection solution by connecting the n; photovoltaic
modules according to a preset module string capacity and a preset module selection priority;
and

[0016] replacing the starting point, and obtaining another candidate connection soluiton
by connecting the n; photovoltaic modules by the above step, until the k candidate connection
solutions are generated;

[0017] wherein the module string capacity is a number of photovoltaic modules contained
in the string of photovoltaic modules, the matrix includes at least one photovoltaic array, and
the module selection priority is in a descending order of: the photovoltaic modules of a first
photovoltaic array, the photovoltaic modules of a second photovoltaic array, and the
photovoltaic modules of a third photovoltaic array in sequence;

[0018] wherein the first photovoltaic array is a photovoltaic array where the photovoltaic
modules in a currently generated string of photovoltaic modules are located, the second
photovoltaic array is an adjacent photovoltaic array of the first photovoltaic array in a first
direction, and the third photovoltaic array is an adjacent photovoltaic array of the first
photovoltaic array in a second direction; and a distance between the first photovoltaic array
and the second photovoltaic array is less than a distance between the first photovoltaic array
and the third photovoltaic array.

[0019] In some optional embodiments, selecting one photovoltaic module from the n;
photovoltaic modules as the starting point, and obtaining one candidate connection solution
by connecting the n; photovoltaic modules according to a preset module string capacity and a
preset module selection priority:

[0020] selecting one photovoltaic module from the n; photovoltaic modules as the starting
point, and obtaining the string of photovoltaic modules by preferentially connecting the
photovoltaic modules in the same photovoltaic array according to the module string capacity;
[0021] connecting the photovoltaic module across the photovoltaic array when an

unconnected photovoltaic module is present in the photovoltaic array; and
3
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[0022] obtaining one candidate connection solution after the n; photovoltaic modules are
connected.

[0023] In some optional embodiments, connecting the photovoltaic module across the
photovoltaic array includes:

[0024] determining a target photovoltaic module that belongs to a different photovoltaic
array from the unconnected photovoltaic module and is most proximal to the unconnected
photovoltaic module;

[0025] disconnecting the string of photovoltaic modules where the target photovoltaic
module is located when the target photovoltaic module has been connected to the string; and
[0026] obtaining a string of photovoltaic modules across the photovoltaic array by
connecting the target photovoltaic module to the unconnected photovoltaic module.

[0027] In some optional embodiments, the method, before generating the k candidate
connection solutions of the i partition in the m partitions, the method further includes:

[0028] aquiring parameters and history environmental information of the n; photovoltaic
modules;

[0029] determining a maximum value and a minimum value of the numbers of
photovoltaic modules contained in the strings of photovoltaic modules based on the
parameters and the history environmental information of the n; photovoltaic modules; and
[0030] setting the module string capacity of the i partition based on the maximum value
and the minimum value, wherein the module string capacity is the number of photovoltaic
modules contained in the string of photovoltaic modules, and the module string capacity is
between the maximum value and the minimum value.

[0031] In some optional embodiments, selecting a target connection solution
corresponding to the i partition from the k candidate connection solutions based on the
estimated cable use amounts respectively corresponding to the k candidate connection
solutions includes:

[0032] determining a minimum value of the estimated cable use amounts respectively
corresponding to the k candidate connection solutions; and

[0033] determining the candidate connection solution corresponding to the minimum

value of the estimated cable use amounts as the target connection solution corresponding to
4
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the i™ partition.

[0034] In another aspect, embodiments of the present disclosure provide an apparatus for
string connecting photovoltaic modules, which includes:

[0035] an information acquiring module, configured to acquire position information of n
photovoltaic modules to be connected, wherein n is an integer greater than 1;

[0036] a module categorizing module, configured to categorize the n photovoltaic
modules into m partitions based on the position information of the n photovoltaic modules,
wherein each of the partitions includes a plurality of photovoltaic modules, and m is an
integer greater than 1 and less than n;

[0037] a solution generating module, configured to generate k candidate connection
solutions of the i partition in the m partitions, wherein the i partition includes n;
photovoltaic modules, and each of the k candidate connection solutions uses one of the n;
photovoltaic modules as a starting point, and obtains at least one string of photovoltaic
modules by simulating the connection of the n; photovoltaic modules according to a preset
connection solution, i is a positive integer less than or equal to m, n; is an integer greater than
1 and less than n, and k is an integer greater than 1;

[0038] a use amount calculating module, configured to calculate estimated cable use
amounts respectively corresponding to the k candidate connection solutions; and

[0039] a solution selecting module, configured to corresponding to the i partition
connection solution from the k candidate connection solutions based on the estimated cable
use amounts respectively corresponding to the k candidate connection solutions.

[0040] In some optional embodiments, the solution generating module includes:

[0041] a matrix generating sub-module, configured to generate a matrix of the i partition,
wherein the matrix is configured to characterize a position distribution of the n; photovoltaic
modules in the i partition; and

[0042] a solution generating sub-module, configured to generate the k candidate
connection solutions based on the matrix.

[0043] In some optional embodiments, the solution generating sub-module is configured
to select one photovoltaic module from the n; photovoltaic modules as the starting point, and

obtain one candidate connection solution by connecting the n; photovoltaic modules according
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to a preset module string capacity and a preset module selection priority.

[0044] The solution generating sub-module is further configured to replace the starting
point, and obtain another candidate connection solution by connecting the n; photovoltaic
modules by the above step, until the k candidate connection solutions are generated.

[0045] The module string capacity is the number of photovoltaic modules contained in the
string of photovoltaic modules, the matrix includes at least one photovoltaic array, and the
module selection priority is in a descending order of: the photovoltaic modules of a first
photovoltaic array, the photovoltaic modules of a second photovoltaic array, and the
photovoltaic modules of a third photovoltaic array in sequence.

[0046] The first photovoltaic array is a photovoltaic array where the photovoltaic modules
in a currently generated string of photovoltaic modules are located, the second photovoltaic
array is an adjacent photovoltaic array of the first photovoltaic array in a first direction, and
the third photovoltaic array is an adjacent photovoltaic array of the first photovoltaic array in
a second direction; and a distance between the first photovoltaic array and the second
photovoltaic array is less than a distance between the first photovoltaic array and the third
photovoltaic array.

[0047] In some optional embodiments, the solution generating sub-module includes a
module string connecting unit, configured to select one photovoltaic module from the n;
photovoltaic modules as the starting point, and obtain the string of photovoltaic modules by
preferentially connecting the photovoltaic modules in the same photovoltaic array according
to the module string capacity;

[0048] an inter-array connecting unit, configured to connect the photovoltaic module
across the photovoltaic array when an unconnected photovoltaic module is present in the
photovoltaic array; and

[0049] a solution generating unit, configured to obtain one candidate connection solution
after the n; photovoltaic modules are connected.

[0050] In some optional embodiments, the inter-array connecting unit is configured to
determine a target photovoltaic module that belongs to a different photovoltaic array from the
unconnected photovoltaic module and is most proximal to the unconnected photovoltaic

module; disconnect the string of photovoltaic modules where the target photovoltaic module
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is located when the target photovoltaic module has been connected to the string; and obtain a
string of photovoltaic modules across the photovoltaic array by connecting the target
photovoltaic module to the unconnected photovoltaic module.

[0051] In some optional embodiments, the apparatus further includes a capacity setting
module configured to acquire parameters and history environmental information of the n;
photovoltaic modules; determine a maximum value and a minimum value of the numbers of
photovoltaic modules contained in the strings of photovoltaic modules based on the
parameters and the history environmental information of the n; photovoltaic modules; and set
the module string capacity based on the maximum value and the minimum value, wherein the
module string capacity is the number of photovoltaic modules contained in the string of
photovoltaic modules, and the module string capacity is between the maximum value and the
minimum value.

[0052] In some optional embodiments, the solution selecting module is configured to
determine a minimum value of the estimated cable use amounts respectively corresponding to
the k candidate connection solutions; and determine the candidate connection solution
corresponding to the minimum value of the estimated cable use amounts as the target
connection solution.

[0053] In yet another aspect, embodiments of the present disclosure provide a computer
device. The computer device includes a processor and a memory storing a computer program
therein. The computer program, when loaded and run by the processor, causes the processor
to perform the method for for string connecting photovoltaic modules as described above.
[0054] In still a further aspect, embodiments of the present disclosure provide a
computer-readable storage medium storing a computer program therein. The computer
program, when loaded and run by a processor, causes the processor to perform the method for
string connecting photovoltaic modules as described above.

[0055] The technical solutions according to the embodiments of the present disclosure at
least achieve the following beneficial effects:

[0056] By acquiring the position information of the photovoltaic modules, the
photovoltaic modules are partitioned. In each partition, with different photovoltaic modules as

the starting point, according to the preset connection solution, k candidate connection
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solutions are generated, and then the target connection solution is selected based on the
estimated cable use amount corresponding to each of the k candidate connection solutions. In
the technical solution provided by the embodiments of the present disclosure, on one hand,
the k candidate connection solutions are automatically generated according to the preset
connection solution, and the target connection solution is selected therefrom, thereby
improving the string connection efficiency of the photovoltaic modules. On the other hand,
the photovoltaic modules are partitioned, and the target connection solution corresponding to
each partition is determined. Compared with manual string connection where the problem of
missing photovoltaic modules is likely to occur, the present disclosure can avoid the condition
of missing the connection of the photovoltaic modules and ensure integrity.

[0057] It should be understood that the above general description and the following
detailed description are only exemplary and explanatory, and cannot limit the present

disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0058] For clearer descriptions of the technical solutions according to the embodiments of
the present disclosure, the following briefly introduces the accompanying drawings required
for describing the embodiments. Apparently, the accompanying drawings in the following
description show merely some embodiments of the present disclosure, and a person of
ordinary skill in the art may still derive other drawings from these accompanying drawings
without creative efforts.

[0059] FIG. 1 shows a schematic structural diagram of a photovoltaic system according to
an embodiment of the present disclosure;

[0060] FIG. 2 exemplarily shows a schematic diagram of a string of photovoltaic modules
connected in a straight line;

[0061] FIG. 3 exemplarily shows a schematic diagram of a string of photovoltaic modules
connected in a U shape;

[0062] FIG. 4 exemplarily shows a schematic diagram of another string of photovoltaic

modules connected in a U shape;
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[0063] FIG. 5 exemplarily shows a schematic diagram of a string of photovoltaic modules
connected in an S shape;

[0064] FIG. 6 shows a flowchart of a method for string connecting photovoltaic modules
according to an embodiment of the present disclosure;

[0065] FIG. 7 shows a flowchart of another method for string connecting photovoltaic
modules according to an embodiment of the present disclosure;

[0066] FIG. 8 shows a schematic diagram of a photovoltaic matrix according to an
embodiment of the present disclosure;

[0067] FIG. 9 shows a schematic diagram of another photovoltaic matrix according to an
embodiment of the present disclosure;

[0068] FIG. 10 shows a schematic diagram of a string of photovoltaic modules across a
photovoltaic array according to an embodiment of the present disclosure;

[0069] FIG. 11 shows a block diagram of an apparatus for string connecting photovoltaic
modules according to an embodiment of the present disclosure;

[0070] FIG. 12 shows a block diagram of an apparatus for string connecting photovoltaic
modules according to another embodiment of the present disclosure; and

[0071] FIG. 13 shows a structural block diagram of a computer device according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION

[0072] Exemplary embodiments are described in detail here, and examples thereof are
shown in the accompanying drawings. When the following description refers to the
accompanying drawings, unless otherwise indicated, the same numbers in different
accompanying drawings indicate the same or similar elements. The implementation manners
described in the following exemplary embodiments do not represent all implementation
manners consistent with the present disclosure. Rather, they are merely examples of methods
consistent with some aspects of the present disclosure as detailed in the appended claims.

[0073] Referring to FIG. 1, FIG. 1 shows a schematic structural diagram of a photovoltaic

system according to an embodiment of the present disclosure. As shown in FIG. 1, the
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photovoltaic system 100 includes a string of photovoltaic modules 110, an inverter 120, a
combiner box 130, a box-type transformer 140 and a grid connection point 150. The string of
photovoltaic modules 110, the inverter 120, the combiner box 130, the box-type transformer
140 and the grid connection point 150 may be connected in sequence.

[0074] The photovoltaic system 100 includes a plurality of strings of photovoltaic
modules 110, and the string of photovoltaic modules 110 is obtained by connecting a plurality
of photovoltaic modules 111 in series.

[0075] Referring to FIGS. 2, 3, 4, and 5, FIG. 2 exemplarily shows a schematic diagram
of a string of photovoltaic modules connected in a straight line; FIG. 3 exemplarily shows a
schematic diagram of a string of photovoltaic modules connected in a U shape; FIG. 4
exemplarily shows a schematic diagram of another string of photovoltaic modules connected
in a U shape; and FIG. 5 exemplarily shows a schematic diagram of a string of photovoltaic
modules connected in an S shape. The connection manners of the string of photovoltaic
modules 110 may include the straight line connection as shown in FIG. 2, the U-shaped
connection as shown in FIG. 3 and FIG. 4, and the S-shaped connection as shown in FIG. 5.
[0076] The photovoltaic module 111 is a basic power generation unit of the photovoltaic
system 100, and consists of a high-efficiency crystalline silicon solar cell, ultra-white textured
tempered glass, an ethylene-vinyl acetate (EVA) copolymer, a transparent polyvinyl fluoride
composite film backplane and an aluminum alloy frame. The photovoltaic module 111 has the
characteristics of long service life and good pressure resistance. An output power of
photovoltaic module is proportional to the irradiance of sunlight. The stronger the sunlight is,
the higher the output power of the module is. The structural type of the photovoltaic module
111 includes: a glass shell type, a bottom box type, a flat plate type, and a fully glue-sealed
type without a cover plate.

[0077] The inverter 120 is configured to implement rectification and inversion functions.
The rectification is a process of converting an alternating current into a direct current, and the
inversion is a process of converting the direct current into the alternating current.

[0078] The combiner box 130 is configured to ensure the orderly connection of the
photovoltaic modules. The combiner box 130 can ensure that a circuit is easy to cut off during

maintenance and inspection of the photovoltaic system 100, and the scope of power outage is
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reduced when the photovoltaic system fails. A user may connect a certain number of
photovoltaic modules 111 with the same specification in series to form one string of
photovoltaic modules 110, and then connect several strings of photovoltaic modules 110 in
parallel into the combiner box 130. After the currents of respective strings of photovoltaic
modules 110 are concentrated in the combiner box 130, the respective strings of photovoltaic
modules are connected into the box-type transformer 140.

[0079] The box-type transformer 140 is configured to change a voltage of the current in
the combiner box. The current transformed by the box-type transformer 140 may be
connected to a municipal power grid through the grid connection point 150. According to the
box-type transformer 140, traditional transformers are concentrated in a box-type shell. The
box-type transformer has the characteristics such as small size, light weight, low noise, low
loss, and high reliability, and is widely used in residential quarters, commercial centers, light
stations, airports, factories and mines, enterprises, hospitals, schools and other places.

[0080] In the method according to the embodiment of the present disclosure, the subject
of executing each step may be a computer device. The computer device is an electronic device
with data calculation, processing, and storage capabilities. The computer device may be a
terminal such as a tablet computer, a personal computer (PC) and a smart robot and may also
be a server.

[0081] Hereinafter, the technical solutions of the present disclosure are introduced and
explained through several embodiments.

[0082] Referring to FIG. 6, FIG. 6 shows a flowchart of a method for string connecting
photovoltaic modules according to an embodiment of the present disclosure. In the present
embodiment, the method is mainly applied to the computer device introduced above for
illustration. The method may include the following steps:

[0083] In step 601, position information of n photovoltaic modules to be connected is
acquired, wherein n is an integer greater than 1.

[0084] After the photovoltaic modules are deployed, the position information of each
photovoltaic module may be entered. The position information may include regions where the
photovoltaic modules are located, such as roofs, flat ground, and carport roofs. When the

photovoltaic modules are deployed in rows and columns, the position information may
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include the information of the row and column where each photovoltaic module is located.
[0085] In some optional embodiments, the laying condition of the photovoltaic modules
may be represented as a picture at first. The picture may be a photo or a simplified
engineering drawing. Afterwards, the computer device may use the technology such as image
recognition to analyze the picture, thereby obtaining and storing the position information of
the photovoltaic modules.

[0086] In step 602, the n photovoltaic modules are categorized into m partitions based on
the position information of the n photovoltaic modules.

[0087] Each partition includes a plurality of photovoltaic modules, and m is an integer
greater than 1 and less than n.

[0088] In some optional embodiments, the n photovoltaic modules are categorized into
different partitions according to the regions where the photovoltaic modules are located, such
as the roofs, the flat ground and the carport roofs, and the number and distribution condition
of the photovoltaic modules in respective regions.

[0089] In some optional embodiments, the photovoltaic modules in the same partition
may be in the same region; and/or, the shape of a figure formed by the photovoltaic modules
in the same partition is a regular geometric figure.

[0090] In some optional embodiments, if the photovoltaic modules are deployed on both
the roof and the flat ground, the photovoltaic modules on the roof and the photovoltaic
modules on the flat ground are in different partitions.

[0091] In some optional embodiments, for the roof and the flat ground with the same area
where the photovoltaic modules are deployed, if the number of photovoltaic modules on the
roof is twice the number of photovoltaic modules on the flat ground, in other words, if the
density of the photovoltaic modules on the roof is twice the density of the photovoltaic
modules on the flat ground, then the number of partitions of the photovoltaic modules on the
roof can be greater than the number of partitions of the photovoltaic modules on the flat
ground.

[0092] In step 603, k candidate connection solutions of an i partition in the m partitions
are generated.

[0093] The i partition includes n; photovoltaic modules. Each of the k candidate
12
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connection solutions uses one of the ni photovoltaic modules as a starting point, and obtains at
least one string of photovoltaic modules by simulating connection of the n; photovoltaic
modules according to a preset connection solution, wherein i is a positive integer less than or
equal to m, n; is an integer greater than 1 and less than n, and k is an integer greater than 1.
[0094] Within each partition, a plurality of candidate connection solutions may be
available for the photovoltaic modules. For the i partition, the connection of n; photovoltaic
modules in the i partition may be simulated by calling a preset program in the computer
device, thereby generating k candidate connection solutions. The preset connection solution is
set in the preset program.

[0095] In some optional embodiments, the preset connection solution represents a preset
rule for connecting the photovoltaic modules.

[0096] In step 604, estimated cable use amounts respectively corresponding to the k
candidate connection solutions are calculated.

[0097] For each of the k candidate connection solutions, the estimated cable use amount
may be calculated with the same calculation manner, such that the estimated cable use amount
corresponding to each of the k candidate connection solutions is obtained.

[0098] In some optional embodiments, the string of photovoltaic modules is obtained by
connecting in series the photovoltaic modules by cables.

[0099] In some optional embodiments, each photovoltaic module is provided with a
positive pole and a negative pole. When two photovoltaic modules are connected, the positive
pole of one photovoltaic module is connected to the negative pole of the other photovoltaic
module through the cable.

[00100] In some optional embodiments, g photovoltaic modules are respectively numbered
as 1,2, 3,4, .. g, gis an integer greater than or equal to 2, and (g-1) cables are respectively
numbered as 1, 2, 3, 4, ... (g-1). If the g photovoltaic modules are connected in series to form
a string of photovoltaic modules, the positive pole of the second photovoltaic module may be
connected to the negative pole of the first photovoltaic module with the first cable; the
positive pole of the third photovoltaic module is connected to the negative pole of the second
photovoltaic module with the second cable; the positive pole of the fourth photovoltaic

module is connected to the negative pole of the third photovoltaic module with the third
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cable; and so on, and finally the positive pole of the g photovoltaic module is connected to
the negative pole of the (g-1)" photovoltaic module with the (g-1)™ cable, thereby obtaining a
string of photovoltaic modules containing the g photovoltaic modules. Two ends of the string
of photovoltaic modules are the positive pole of the first photovoltaic module and the negative
pole of the g™ photovoltaic module respectively. The positive pole of the first photovoltaic
module and the negative pole of the g photovoltaic module will be connected to the same
inverter or the same combiner box through the cable.

[00101] In some optional embodiments, the estimated cable use amount may be expressed
as a total length of the cables connected between respective photovoltaic modules. Based on
the position information of the photovoltaic modules, the distance between adjacent
photovoltaic modules connected together can be obtained. After the candidate connection
solution 1s determined, the estimated cable use amount of the candidate connection solution
can be calculated based on the distance between adjacent photovoltaic modules connected
together.

[00102] In some optional embodiments, the sum of the distances between adjacent
photovoltaic modules connected together is approximately determined as the estimated cable
use amount of the candidate connection solution; or, the sum of the distances between the
positive and negative poles connected between adjacent photovoltaic modules connected
together is approximately determined as the estimated cable use amount of the candidate
connection solution.

[00103] In step 605, the target connection solution corresponding to the i partition is
selected from the k candidate connection solutions based on the estimated cable use amounts
respectively corresponding to the k candidate connection solutions.

[00104] The target connection solution is the actually executed connection solution of
connecting the photovoltaic modules in the i partition.

[00105] In some feasible embodiments, step 605 may include the following sub-steps:
[00106] 1. A minimum value of the estimated cable use amounts respectively
corresponding to the k candidate connection solutions is determined.

[00107] 2. The candidate connection solution corresponding to the minimum value of the

estimated cable use amounts is determined as the target connection solution.
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[00108] The method of determining the minimum value of the estimated cable use amounts
may include mechanically sorting the respective estimated cable use amounts in order of size,
and then selecting the minimum value of the estimated cable use amounts; or performing
pairwise comparison on the respective estimated cable use amounts to select a smaller value
of the two compared estimated cable use amounts, and then continuing to compare the smaller
value with the remaining estimated cable use amounts until all the estimated cable use
amounts are compared, wherein the smaller value obtained from the final comparison is the
minimum value in the estimated cable use amounts.

[00109] In summary, in the embodiments of the present disclosure, by obtaining the
position information of the photovoltaic modules, the photovoltaic modules are partitioned. In
each partition, with different photovoltaic modules as the starting point, according to the
preset connection solution, k candidate connection solutions are generated, and then the target
connection solution is selected based on the estimated cable use amount corresponding to
each of the k candidate connection solutions. In the technical solution provided by the
embodiment of the present disclosure, on one hand, the k candidate connection solutions are
automatically generated according to the preset connection solution, and the target connection
solution is selected therefrom, thereby improving the string connection efficiency of the
photovoltaic modules. On the other hand, the photovoltaic modules are partitioned, and the
target connection solution corresponding to each partition is determined. Compared with
manual string connection where the problem of missing photovoltaic modules is likely to
occur, the present disclosure can avoid the condition of missing the connection of the
photovoltaic modules and ensure integrity.

[00110] Referring to FIG. 7, FIG. 7 shows a flowchart of a method for string connecting
photovoltaic modules according to another embodiment of the present disclosure. In the
present embodiment, the method is mainly applied to the computer device introduced above
for illustration. The method may include the following steps:

[00111] In step 701, position information of n photovoltaic modules to be connected is
obtained, wherein n is an integer greater than 1.

[00112] The details of this step are the same as or similar to those of step 601 in the

embodiment of FIG. 6, which are not repeated herein.
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[00113] In step 702, the n photovoltaic modules are categorized into m partitions based on
the position information of the n photovoltaic modules.

[00114] The details of this step are the same as or similar to those of step 602 in the
embodiment of FIG. 6, which are not repeated herein.

[00115] In step 703, a matrix of the i partition is generated.

[00116] The matrix is configured to characterize the position distribution of the n;
photovoltaic modules in the i™ partition.

[00117] When the photovoltaic modules in the i partition are deployed in rows and
columns, the matrix may be a two-bit matrix. Elements in the matrix are located at the
intersection points of the rows and columns of the matrix, and the element in the matrix
indicate whether there is a photovoltaic module at the corresponding position of the
intersection point in the partition.

[00118] Exemplarily, if there is a photovoltaic module at the corresponding position of the
intersection point in the partition, the element at the intersection point may be represented as
1. Otherwise, if there is no photovoltaic module at the corresponding position of the
intersection point in the partition, the element at the intersection point may be expressed as 0.
Therefore, the matrix includes n; 1 elements.

[00119] In step 704, k candidate connection solutions are generated based on the matrix.
[00120] Based on the above matrix, n; 1 elements in the matrix may be connected
according to a preset connection solution, thereby obtaining k candidate connection solutions.
[00121] In some optional embodiments, one photovoltaic module may be selected from the
n; photovoltaic modules as a starting point at first, and a candidate connection solution is
obtained by connecting the n; photovoltaic modules according to a preset module string
capacity and a preset module selection priority. Then the starting point is replaced, another
candidate connection solution is obtained by connecting the n; photovoltaic modules by the
above step, until the k candidate connection solutions are generated.

[00122] Referring to FIG. 8, FIG. 8 shows a schematic diagram of a photovoltaic matrix
according to an embodiment of the present disclosure. As shown in FIG. 8, the module string
capacity is the number of photovoltaic modules contained in the string of photovoltaic

modules, the matrix includes at least one photovoltaic array, and the module selection priority
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in a descending order of priority is: the photovoltaic modules of a first photovoltaic array, the
photovoltaic modules of a second photovoltaic array, and the photovoltaic modules of a third
photovoltaic array in sequence.

[00123] Referring to FIG. 9, FIG. 9 shows a schematic diagram of another photovoltaic
matrix according to an embodiment of the present disclosure. As shown in FIG. 9, the first
photovoltaic array is a photovoltaic array where the photovoltaic modules in a currently
generated string of photovoltaic modules are located, the second photovoltaic array is an
adjacent photovoltaic array of the first photovoltaic array in a first direction, and the third
photovoltaic array is an adjacent photovoltaic array of the first photovoltaic array in a second
direction; and a distance between the first photovoltaic array and the second photovoltaic
array is less than a distance between the first photovoltaic array and the third photovoltaic
array.

[00124] In some optional embodiments, with part of the n; photovoltaic modules as the
starting points respectively, the n; photovoltaic modules are connected to generate the
candidate connection solutions corresponding to respective starting points; or with each of the
n; photovoltaic modules as the starting point, the n; photovoltaic modules are connected to
generate the candidate connection solutions corresponding to the respective starting points.
[00125] In some optional embodiments, part of the ni photovoltaic modules are
photovoltaic modules corresponding to the elements at respective corner points of the matrix.
[00126] In some optional embodiments, part of the n; photovoltaic modules are
photovoltaic modules corresponding to the elements at the edges of the matrix.

[00127] In some optional embodiments, the method of obtaining a candidate connection
solution may include the following steps:

[00128] 1. One photovoltaic module is selected from the n; photovoltaic modules as the
starting point, and according to the module string capacity, the photovoltaic modules in the
same photovoltaic array are preferentially connected into the string of photovoltaic modules.
[00129] 2. When there is an unconnected photovoltaic module in the photovoltaic array, the
photovoltaic module is connected across the photovoltaic array.

[00130] 3. When the n; photovoltaic modules are connected, a candidate connection

solution is obtained.
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[00131] In some optional embodiments, the U-shaped connection is preferentially selected
to connect the photovoltaic modules into a string, the straight line connection is secondly
selected to connect the photovoltaic modules into a string, and then the S-shaped connection
is selected to connect the photovoltaic modules into a string.

[00132] The unconnected photovoltaic module is preferentially connected into a string with
other unconnected photovoltaic modules in the photovoltaic array where such unconnected
photovoltaic module is located. When the number of the unconnected photovoltaic modules in
the photovoltaic array where such unconnected photovoltaic module is located is less than the
module string capacity, the string of photovoltaic modules is connected to the photovoltaic
modules in the adjacent photovoltaic array across the photovoltaic array.

[00133] In some optional embodiments, the module string capacities of the strings of
photovoltaic modules are the same.

[00134] Referring to FIG. 10, FIG. 10 shows a schematic diagram of a string of
photovoltaic modules across a photovoltaic array according to an embodiment of the present
disclosure. As shown in FIG. 10, step 2 may also include the following sub-steps:

[00135] (1) A target photovoltaic module that belongs to a different photovoltaic array
from the unconnected photovoltaic module and is most proximal to the unconnected
photovoltaic module is determined.

[00136] (2) The string of photovoltaic modules where the target photovoltaic module is
located is disconnected when the target photovoltaic module has been connected to the string.

[00137] (3) A string of photovoltaic modules across the photovoltaic array is obtained by
connecting the target photovoltaic module to the unconnected photovoltaic module.

[00138] In some optional embodiments, the string of photovoltaic modules with the
number of photovoltaic modules being less than the module string capacity may be obtained
by connecting the unconnected photovoltaic modules in respective photovoltaic arrays into a
string.

[00139] In some optional embodiments, the string of photovoltaic modules with the
number of photovoltaic modules being equal to the module string capacity may be obtained
by connecting the unconnected photovoltaic modules to one another, with no need to

disconnect the connected string of photovoltaic modules.
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[00140] In step 705, the estimated cable use amounts respectively corresponding to the k
candidate connection solutions are calculated.

[00141] The details of this step are the same as or similar to those of step 604 in the
embodiment of FIG. 6, which are not repeated herein.

[00142] In step 706, the target connection solution corresponding to the i partition is
selected from the k candidate connection solutions based on the estimated cable use amounts
respectively corresponding to the k candidate connection solutions.

[00143] The details of this step are the same as or similar to those of step 605 in the
embodiment of FIG. 6, which are not repeated herein.

[00144] In summary, in the embodiment of the present disclosure, the arrangement of the
photovoltaic modules is simplified by generating the matrix corresponding to the partition,
and the process of determining the target connection solution is simplified.

[00145] In the embodiment of the present disclosure, when the photovoltaic modules are
connected, the photovoltaic modules in the same photovoltaic array are connected
preferentially. When the photovoltaic modules are connected across the photovoltaic array, the
photovoltaic modules in the second photovoltaic array with a closer distance are connected
preferentially, and the total connection distance is reduced as far as possible, thereby reducing
the use amount of the cables.

[00146] In an exemplary embodiment, before step 704, the following sub-steps may be
further included:

[00147] 1. Parameters and history environmental information of the n; photovoltaic
modules are obtained.

[00148] 2. A maximum value and a minimum value of the numbers of photovoltaic
modules contained in the strings of photovoltaic modules are determined based on the
parameters and the history environmental information of the n; photovoltaic modules.

[00149] 3. The module string capacity is set based on the maximum value and the
minimum value, wherein the module string capacity is the number of photovoltaic modules
contained in the string of photovoltaic modules, and the module string capacity is between the
maximum value and the minimum value.

[00150] The parameters of the photovoltaic modules include an open circuit voltage, a
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working voltage, a rated power, an open circuit voltage temperature coefficient, a working
voltage temperature coefficient, an extreme high temperature and an extreme low temperature
under working conditions, etc., of the photovoltaic modules. The history environmental
information includes a history highest temperature, a history lowest temperature, etc., of the
i partition.

[00151] In some optional embodiments, determining the maximum value and the minimum
value may refer to the following formula 1 and formula 2 respectively:

[00152] Formula I:

[00153] N,n,— roundup [ max Vmpptmini imin X Piny
o P Vo X [1+ (t —25) XK',]” Mip X Ppog

[00154] Formula 2:

[00155] N,.. = rounddown | min Vaerma Fimax X Piny
o Voo X [14 (t—25) XK,]” My X Prog

[00156] Nmin represents a smallest integer value of the module string capacity; Nmax
represents a largest integer value of the module string capacity; Ky represents the open circuit
voltage temperature coefficient of the photovoltaic module, and the unit is %/°C; K,'
represents the open circuit voltage temperature coefficient of the photovoltaic module, and the
unit is %/°C; t represents the extreme low temperature under working conditions of the
photovoltaic module, and the unit is °C; t' represents the extreme high temperature under the
working conditions of the photovoltaic module, and the unit is °C; Vgemax represents a
maximum direct current input voltage allowed by the inverter, and the unit is V (volts);
Vimpptmin TE€presents a minimum voltage value of a maximum power point tracking (MPPT)
solar controller of the inverter, and the unit is V; V. represents the open circuit voltage of the
photovoltaic module, and the unit is V; V,n represents the working voltage of the photovoltaic
module, and the unit is V; rmin represents the minimum value of an over-match ratio; rmax
represents the maximum value of the over-match ratio; Piny represents the rated power of the
inverter, and the unit is W (watts); Pmod represents the rated power of the photovoltaic module
and the unit is W; and M, represents the number of inputs of the inverter.

[00157] In the above embodiments, the maximum value and the minimum value of the

module string capacity are calculated by the formulas, and a reasonable module string
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capacity can be selected between the maximum value and the minimum value. On one hand,
the power generation efficiency of the photovoltaic system will not be too low due to the
excessive low module string capacity, thereby improving the power generation efficiency of
the photovoltaic system as much as possible. On the other hand, the photovoltaic modules or
the inverter will not be burnt out due to the excessively high module string capacity, thereby
prolonging the service life of the photovoltaic modules and the inverter.

[00158] The following describes the apparatus embodiment of the present disclosure,
which can be configured to implement the method embodiment of the present disclosure. For
the details not disclosed in the apparatus embodiment of the present disclosure, reference may
be made to the method embodiment of the present disclosure.

[00159] Referring to FIG. 11, FIG. 11 shows a block diagram of an apparatus for string
connecting photovoltaic modules according to an embodiment of the present disclosure. In
combination with FIG. 11, the apparatus 11000 has the function of realizing the above method
example, and the function may be realized by hardware, or by executing corresponding
software through the hardware. The apparatus 11000 may be a computer device, or may be set
in the computer device. As shown in FIG. 11, the apparatus 11000 may include an information
acquiring module 11100, a module categorizing module 11200, a solution generating module
11300, a use amount calculating module 11400, and a solution selecting module 11500.
[00160] The information obtaining module 11100 is configured to acquire position
information of n photovoltaic modules to be connected, wherein n is an integer greater than 1.
[00161] The module categorizing module 11200 is configured to categorize the n
photovoltaic modules into m partitions based on the position information of the n photovoltaic
modules, wherein each of the partitions includes a plurality of photovoltaic modules, and m is
an integer greater than 1 and less than n.

[00162] The solution generating module 11300 is configured to generate k candidate
connection solutions of the i partition in the m partitions, wherein the i partition includes n;
photovoltaic modules, and each of the k candidate connection solutions uses one of the n;
photovoltaic modules as a starting point, and obtains at least one string of photovoltaic
modules by simulating connection of the n; photovoltaic modules according to a preset

connection solution, i is a positive integer less than or equal to m, n; is an integer greater than
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1 and less than n, and k is an integer greater than 1.

[00163] The use amount calculating module 11400 is configured to calculate estimated
cable use amounts respectively corresponding to the k candidate connection solutions.

[00164] The solution selecting module 11500 is configured to select a target connection
solution corresponding to the i partition from the k candidate connection solutions based on
the estimated cable use amounts respectively corresponding to the k candidate connection
solutions.

[00165] In summary, in the embodiment of the present disclosure, by obtaining the position
information of the photovoltaic modules, the photovoltaic modules are partitioned. In each
partition, with different photovoltaic modules as the starting point, according to the preset
connection solution, k candidate connection solutions are generated, and then the target
connection solution is selected based on the estimated cable use amount corresponding to
each of the k candidate connection solutions. In the technical solution provided by the
embodiment of the present disclosure, the k candidate connection solutions are automatically
generated according to the preset connection solution, and the target connection solution is
selected therefrom, thereby improving the string connection efficiency of the photovoltaic
modules. Furthermore, the photovoltaic modules are partitioned, and the target connection
solution corresponding to each partition is determined. Compared with manual string
connection where the problem of missing photovoltaic modules is likely to occur, the present
disclosure can avoid the condition of missing the connection of the photovoltaic modules and
ensure integrity.

[00166] In an exemplary embodiment, as shown in FIG. 12, the solution generating module
11300 includes: a matrix generating sub-module 11310 and a solution generating sub-module
11320.

[00167] The matrix generating sub-module 11300 is configured to generate a matrix of the
i'" partition, wherein the matrix is configured to characterize a position distribution of the n;
photovoltaic modules in the i™ partition.

[00168] The solution generating sub-module 11320 is configured to generate the k
candidate connection solutions based on the matrix.

[00169] In an exemplary embodiment, as shown in FIG. 12, the solution generating
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sub-module 11320 is configured to select one photovoltaic module from the ni photovoltaic
modules as the starting point, and obtain one candidate connection solution by connecting the
n; photovoltaic modules according to a preset module string capacity and a preset module
selection priority.

[00170] The solution generating sub-module 11320 is further configured to replace the
starting point, and obtain another candidate connection solution by connecting the nj
photovoltaic modules by the above step, until the k candidate connection solutions are
generated.

[00171] The module string capacity is the number of photovoltaic modules contained in the
string of photovoltaic modules, the matrix includes at least one photovoltaic array, and the
module selection priority is in a descending order of: the photovoltaic modules of a first
photovoltaic array, the photovoltaic modules of a second photovoltaic array, and the
photovoltaic modules of a third photovoltaic array in sequence.

[00172] The first photovoltaic array is a photovoltaic array where the photovoltaic modules
in a currently generated string of photovoltaic modules are located, the second photovoltaic
array is an adjacent photovoltaic array of the first photovoltaic array in a first direction, and
the third photovoltaic array is an adjacent photovoltaic array of the first photovoltaic array in
a second direction; and a distance between the first photovoltaic array and the second
photovoltaic array is less than a distance between the first photovoltaic array and the third
photovoltaic array.

[00173] In an exemplary embodiment, as shown in FIG. 12, the solution generating
sub-module 11320 includes: a module string connecting unit 11331, an inter-array connecting
unit 11332 and a solution generating unit 11333.

[00174] The module string connecting unit 11331 is configured to select one photovoltaic
module from the n; photovoltaic modules as the starting point, and preferentially connect the
photovoltaic modules in the same photovoltaic array into the string of photovoltaic modules
according to the module string capacity.

[00175] The inter-array connecting unit 11332 is configured to connect the photovoltaic
module across the photovoltaic array when an unconnected photovoltaic module is present in

the photovoltaic array.
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[00176] The solution generating unit 11333 is configured to obtain one candidate
connection solution after the n; photovoltaic modules are connected.

[00177] In an exemplary embodiment, as shown in FIG. 12, the inter-array connecting unit
11332 is configured to determine a target photovoltaic module that belongs to a different
photovoltaic array from the unconnected photovoltaic module and is most proximal to the
unconnected photovoltaic module; disconnect the string of photovoltaic modules where the
target photovoltaic module is located when the target photovoltaic module has been connected
to the string; and obtain a string of photovoltaic modules across the photovoltaic array by
connecting the target photovoltaic module to the unconnected photovoltaic module.

[00178] In an exemplary embodiment, as shown in FIG. 12, the apparatus 11000 further
includes a capacity setting module 11600, configured to acquire parameters and history
environmental information of the n; photovoltaic modules; determine a maximum value and a
minimum value of the numbers of photovoltaic modules contained in the strings of
photovoltaic modules based on the parameters and the history environmental information of
the n; photovoltaic modules; and set the module string capacity based on the maximum value
and the minimum value, wherein the module string capacity is the number of photovoltaic
modules contained in the string of photovoltaic modules, and the module string capacity is
between the maximum value and the minimum value.

[00179] In an exemplary embodiment, the solution selecting module 11500 is configured to
determine a minimum value of the estimated cable use amounts respectively corresponding to
the k candidate connection solutions; and determine the candidate connection solution
corresponding to the minimum value of the estimated cable use amounts as the target
connection solution.

[00180] FIG. 13 shows a structural block diagram of a computer device according to an
embodiment of the present disclosure. The computer device is configured to implement the
method for string connecting photovoltaic modules according to the above embodiment. With
reference to FIG. 13, specifically:

[00181] The computer device 1300 includes a central processing unit (CPU) 1301, a
system memory 1304 including a random access memory (RAM) 1302 and a read-only

memory (ROM) 1303, and a system bus 1305 connected to the system memory 1304 and the
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central processing unit 1301. The computer device 1300 also includes a basic input/output
(I’O) system 1306 that helps information transmission among various devices in the
computer, and a mass storage device 1307 for storing an operating system 1313, an
application program 1314, and other program modules 1312.

[00182] The basic input/output system 1306 includes a display 1308 for displaying
information and an input device 1309, such as a mouse and a keyboard, for the user to input
information. The display 1308 and the input device 1309 are both connected to the central
processing unit 1301 through an input and output controller 1310 connected to the system bus
1305. The basic input/output system 1306 may also include the input and output controller
1310 for receiving and processing the inputs from a plurality of other devices such as the
keyboard, the mouse, or an electronic stylus. Similarly, the input and output controller 1310
also provides the output to a display screen, a printer, or other types of output devices.

[00183] The mass storage device 1307 is connected to the central processing unit 1301
through a mass storage controller (not shown) connected to the system bus 1305. The mass
storage device 1307 and computer-readable mediums associated therewith provide nonvolatile
storage for the computer device 1300. That is, the mass storage device 1307 may include a
computer-readable medium (not shown) such as a hard disk or a compact disc read-only
memory (CD-ROM) drive.

[00184] Without loss of generality, the computer-readable mediums may include computer
storage mediums and communication mediums. The computer storage mediums include
volatile and nonvolatile, removable and non-removable mediums implemented in any method
or technology for storing the information such as computer-readable instructions, data
structures, program modules or other data. The computer storage mediums include the RAM,
the ROM, an erasable programmable read-only memory (EPROM), an electrically erasable
programmable read-only memory (EEPROM), a flash memory or other solid-state storage
technologies, the CD-ROM, a digital video disc (DVD) or other optical storages, a tape
cartridge, a magnetic tape, a disk storage or other magnetic storage devices. Those skilled in
the art know that the computer storage mediums are not limited to the foregoing. The above
system memory 1304 and mass storage device 1307 may be collectively referred to as a

memory.
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[00185] According to various embodiments of the present disclosure, the computer device
1300 may also be connected to a remote computer on the network by the network such as the
Internet for operation. That is, the computer device 1300 may be connected to the network
1312 by a network interface unit 1311 connected on the system bus 1305, or in other words,
may also be connected to other types of networks or remote computer systems (not shown) by
the network interface unit 1311.

[00186] In an exemplary embodiment, a computer-readable storage medium is also
provided, and a computer program is stored in the storage medium. When the computer
program is executed by a processor, the above method for string connecting photovoltaic
modules is implemented.

[00187] In an exemplary embodiment, a computer program product is also provided. When
being executed by the processor, the computer program product is configured to implement
the above method for string connecting photovoltaic modules.

[00188] It should be understood that the numbers of the steps described herein only
exemplarily show a feasible order of execution of the steps. In some other embodiments, the
above steps may also be executed out of the order of numbers, for example, two steps with
different numbers are executed at the same time, or the two steps with different numbers are
executed in the order reverse to the drawing, which is not limited in the embodiment of the
present disclosure.

[00189] Described above are merely exemplary embodiments of the present disclosure,
which are not intended to limit the present disclosure. Any modifications, equivalent
replacements and improvements made within the spirits and principles of the present

disclosure shall all fall in the protection scope of the present disclosure.
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CLAIMS

What is claimed is:

1. A method for connecting photovoltaic modules in series to define a string of
photovoltaic modules, applicable to a computer device, wherein each of the photovoltaic
modules is a basic power generation unit of a photovoltaic system, the method comprising:

acquiring position information of n photovoltaic modules to be connected, wherein n is
an integer greater than 3 and the n photovoltaic modules are already deployed;

categorizing the n photovoltaic modules into m partitions based on the position
information of the n photovoltaic modules, wherein each of the partitions comprises a
plurality of photovoltaic modules, and m is an integer greater than 1 and less than n;

generating k candidate connection solutions of an i partition in the m partitions, wherein
the i partition comprises n; photovoltaic modules, and each of the k candidate connection
solutions uses a different one of the n; photovoltaic modules as a starting point, and obtains at
least two strings of photovoltaic modules by simulating connection of the n; photovoltaic
modules according to a preset connection solution, i is a positive integer less than or equal to
m, n; is an integer greater than 1 and less than n, and k is an integer greater than 1;

calculating estimated cable use amounts respectively corresponding to the k candidate
connection solutions; and

selecting a target connection solution corresponding to the i partition from the k
candidate connection solutions based on the estimated cable use amounts respectively

corresponding to the k candidate connection solutions.

2. The method according to claim 1, wherein generating the k candidate connection
solutions of the i" partition in the m partitions comprises:

generating a matrix of the i partition, wherein the matrix is configured to characterize a
position distribution of the n; photovoltaic modules in the i partition; and

generating the k candidate connection solutions based on the matrix.
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3. The method according to claim 2, wherein generating the k candidate connection
solutions based on the matrix comprises:

selecting one photovoltaic module from the n; photovoltaic modules as the starting point,
and obtaining one candidate connection solution by connecting the n; photovoltaic modules
according to a preset module string capacity and a preset module selection priority; and

replacing the starting point, and obtaining another candidate connection solution by
connecting the n; photovoltaic modules by the above step, until the k candidate connection
solutions are generated;

wherein the module string capacity is a number of photovoltaic modules contained in
each of the at least two strings of photovoltaic modules, the matrix comprises a first
photovoltaic array, a second photovoltaic array and a third photovoltaic array, each of which
includes a plurality of the photovoltaic modules and is spaced apart from the other two
photovoltaic arrays, and the module selection priority is in a descending order of: the
photovoltaic modules of the first photovoltaic array, the photovoltaic modules of the second
photovoltaic array, and the photovoltaic modules of the third photovoltaic array in sequence;

wherein the first photovoltaic array is a photovoltaic array where the photovoltaic
modules in a currently generated string of photovoltaic modules are located, the second
photovoltaic array is an adjacent photovoltaic array of the first photovoltaic array in a first
direction, and the third photovoltaic array is an adjacent photovoltaic array of the first
photovoltaic array in a second direction; and a distance between the first photovoltaic array
and the second photovoltaic array is less than a distance between the first photovoltaic array

and the third photovoltaic array.

4. The method according to claim 3, wherein selecting one photovoltaic module from the
ni photovoltaic modules as the starting point, and obtaining one candidate connection solution
by connecting the n; photovoltaic modules according to the preset module string capacity and
the preset module selection priority comprise:

selecting one photovoltaic module from the n; photovoltaic modules as the starting point,
and obtaining one of the at least two strings of photovoltaic modules by preferentially

connecting the photovoltaic modules in the first photovoltaic array in series according to the
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module string capacity;
when an unconnected photovoltaic module is present in the first photovoltaic array,
connecting the unconnected photovoltaic module across the first photovoltaic array; and
obtaining one candidate connection solution after the n; photovoltaic modules are

connected.

5. The method according to claim 4, wherein connecting the unconnected photovoltaic
module across the first photovoltaic array comprises:

determining a target photovoltaic module that belongs to a different photovoltaic array
from the first photovoltaic array and is most proximal to the unconnected photovoltaic
module;

disconnecting the string of photovoltaic modules where the target photovoltaic module is
located when the target photovoltaic module has been connected to the string; and

obtaining a string of photovoltaic modules across the first photovoltaic array by

connecting the target photovoltaic module to the unconnected photovoltaic module.

6. The method according to any one of claims 1 to 5, wherein prior to generating the k
candidate connection solutions of the i" partition in the m partitions, the method further
comprises:

acquiring parameters and history environmental information of the n; photovoltaic
modules that are deployed;

determining a maximum value and a minimum value of numbers of photovoltaic
modules contained in the strings of photovoltaic modules based on the parameters and the
history environmental information of the n; photovoltaic modules; and

setting a module string capacity of the i partition based on the maximum value and the
minimum value, wherein the module string capacity is the number of photovoltaic modules
contained in the string of photovoltaic modules, and the module string capacity is between the

maximum value and the minimum value.

7. The method according to any one of claims 1 to 5, wherein selecting the target
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connection solution corresponding to the i™ partition from the k candidate connection
solutions based on the estimated cable use amounts respectively corresponding to the k
candidate connection solutions comprises:

determining a minimum value of the estimated cable use amounts respectively
corresponding to the k candidate connection solutions; and

determining the candidate connection solution corresponding to the minimum value of
the estimated cable use amounts as the target connection solution corresponding to the i

partition.

8. An apparatus for connecting photovoltaic modules in series to define a sting of
photovoltaic modules, wherein each of the photovoltaic modules is a basic power generation
unit of a photovoltaic system, comprising:

an information acquiring module, configured to acquire position information of n
photovoltaic modules to be connected, wherein n is an integer greater than 3 and the n
photovoltaic modules are already deployed;

a module categorizing module, configured to categorize the n photovoltaic modules into
m partitions based on the position information of the n photovoltaic modules, wherein each of
the partitions comprises a plurality of photovoltaic modules, and m is an integer greater than 1
and less than n;

a solution generating module, configured to generate k candidate connection solutions of
an i partition in the m partitions, wherein the i partition comprises ni photovoltaic modules,
and each of the k candidate connection solutions uses a different one of the n; photovoltaic
modules as a starting point, and obtains at least two strings of photovoltaic modules by
simulating connection of the n; photovoltaic modules according to a preset connection
solution, 1 is a positive integer less than or equal to m, n; is an integer greater than 1 and less
than n, and k is an integer greater than 1;

a use amount calculating module, configured to calculate estimated cable use amounts
respectively corresponding to the k candidate connection solutions; and

a solution selecting module, configured to select a target connection solution
corresponding to the i partition from the k candidate connection solutions based on the
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estimated cable use amounts respectively corresponding to the k candidate connection

solutions.

9. A computer device, comprising a processor and a memory storing a computer program
therein, wherein the computer program, when loaded and run by the processor, causes the
processor to perform the method for string connecting photovoltaic modules as defined in any

one of claims 1 to 7.

10. A computer-readable storage medium storing a computer program therein, wherein

the computer program, when loaded and run by the processor, causes the processor to perform

the method for string connecting photovoltaic modules as defined in any one of claims 1 to 7.
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