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(57) Abrégé/Abstract:

A central-string inverter device is provided, including a container and multiple string inverters installed in the container. The multiple
string inverters are arranged in two rows located respectively on two opposite sides of the container. An intermediate duct is formed
between the two rows of string inverters. An air outlet is arranged on each of side walls of the two opposite sides of the container.
An air inlet is arranged on each of side walls of the other two opposite sides of the container or on a bottom wall of the container.
Pulling structures corresponding to the multiple string inverters are arranged on the side walls of the two opposite sides of the
container. Each string inverter is installed or removed through the pulling structure. The central-string inverter device according to
the present disclosure has 20 or more MPPTs. In addition, since the string inverters are integrated into a container, the installation,
maintenance and heat radiation is a big issue. The central-string inverter device according to the present disclosure can be easily
installed, maintained and is advantageous for heat radiation.
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ABSTRACT

A central-string inverter device is provided, including a container and multiple string
inverters installed in the container. The multiple string inverters are arranged in two rows
located respectively on two opposite sides of the container. An intermediate duct is formed
between the two rows of string inverters. An air outlet is arranged on each of side walls of the
two opposite sides of the container. An air inlet is arranged on each of side walls of the other
two opposite sides of the container or on a bottom wall of the container. Pulling structures
corresponding to the multiple string inverters are arranged on the side walls of the two
opposite sides of the container. Each string inverter is installed or removed through the pulling
structure. The central-string inverter device according to the present disclosure has 20 or more
MPPTs. In addition, since the string inverters are integrated into a container, the installation,
maintenance and heat radiation is a big issue. The central-string inverter device according to
the present disclosure can be easily installed, maintained and is advantageous for heat

radiation.
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CENTRAL-STRING INVERTER DEVICE

PRIORITY CLAIM
[0001] The present application claims priority of Chinese Patent Application no.

201621358025.X filed on December 12, 2016, granted as Chinese Patent Number CN
206237325U.

TECHNICAL FIELD
[0602] The present disclosure relates to an inverter, and in particular to a central-string

inverter device.

BACKGROUND

[0003] In a large-scale ground power station, a container-type inverter device with a power
higher than 1MW is adopted usually. More than two high power inverters (with a power
higher than 500kW) are integrated in the container to form a central inverter device, which
has advantages of easy installation, easy maintenance, small occupation, low cost and the like.
Alternatively, in a large-scale ground power station, the high power inverter is directly made
into an outdoor cabinet to form a single inverter device with a power higher than 1IMW.
However, these two types of inverter device have a small amount of MPPTs (generally 2 to 4
MPPTs) due to design limitations, which cannot meet a requirement of multiple MPPT

control for complex terrain. Thus energy yield is greatly affected.

SUMMARY

[0004] In order to address the issue of requirement for multiple MPPTs, the present
disclosure provides a central-string inverter device formed by integrating multiple string
inverters into a container. The number of MPPTs of this device may reach 20 or more. In
addition, since the string inverters are integrated into the container, the installation,
maintenance and heat radiation are a big issue. The central-string inverter device according to -
the present disclosure can be easily installed, maintained and is advantageous for heat
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radiation.

[0005] The technical solution of the present disclosure is described hereinafter. A
cenfral-string inverter device includes a container and multiple string inverters installed in the
container. The multiple string inverters are arranged in two rows located respectively on two
opposite sides of the container. An intermediate duct is formed between the two rows of string
inverters. An air outlet is arranged on each of side walls of the two opposite sides of the
container. An air inlet is arranged on each of side walls of the other two opposite sides of the
container or on a bottom wall of the container. Pulling structures corresponding to the
multiple string inverters are arranged on a string inverter bracket which is installed on a
bottom wall of the container. Each of the string inverters is installed or removed through the

corresponding pulling structure.

[0006] As a further improvement of the above solution, an isolation duct is arranged on

each of the side walls of the container having the air outlet.

[0007] As a further improvement of the above solution, a maintenance door is installed on

the side wall of the container having the air outlet.
[0008] Further, the air outlet is arranged on the maintenance door.

[0009] As a further improvement of the above solution, a maintenance door is installed on

the side wall of the container having the air inlet.
[0010] Further, the air inlet is arranged on the maintenance door.

[0011] Even further, the maintenance door is a wire mesh door, on which meshes form the

air outlet or the air inlet.

[0012] As a further improvement of the above solution, if the air inlet is arranged on the
bottom wall of the container, each row of string inverters is divided into a upper region and a
lower region in the arrangement direction, and a regional duct communicating with the
intermediate duct is formed between the upper region and the lower region of the string

inverters in the same row.

[0013]  As a further improvement of the above solution, the pulling structure is in a pulling

manner of sliding contact or in a pulling manner of pulley.

[0014] If the pulling structure is in the pulling manner of sliding contact, multiple sliding
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9782426.2
3427324



20

25

CA 2968619 2017-05-30

blocks are arranged at the bottom of each of the string inverters and a track corresponding to
the sliding blocks is arranged on the string inverter bracket which is install on the bottom wall
of the container; or a track is arranged at the bottom of each of the string inverters and a
sliding block corresponding to the track is arranged on the string inverter bracket which is

installed on the bottom wall of the container.

[0015] If the pulling structure is in the pulling manner of pulley, multiple pulleys are
arranged at the bottom of each of the string inverters and a track corresponding to the pulleys
is arranged on the string inverter bracket which is.installed on the bottom wall of the container;
or a track is arranged at the bottom of each of the string inverters and a pulley corresponding
to the track is arranged on the string inverter bracket which is installed on the bottom wall of

the container.

[0016] As a further improvement of the above solution, the central-string inverter device
further includes an accessory device installed in the container, which is configured to assist

the string inverters to operate normally.

[0017] The central-string inverter device according to the present disclosure has the

following advantages.

[0018] 1. Multiple string inverters are integrated into the container to form a central-string
inverter device, which can achieve multiple MPPTs, so that the inverter may be adapt to more

situations of power plant.

[0019] 2. The isolation duct is designed for the central-string inverter device, so that hot air
and cold air can be completely isolated, to avoid affection on the heat radiation of the system

due to short-cut of the hot air and the cold air.

[0020] 3. Installation and maintenance can be performed completely from outside without
entering into the container. The use of fire passage inside the container and the resulting issues
can be avoided, so that the space of the fire passage can be fully used to increase the actual

usage area of the container,

[0021] 4. Compared with separated string inverters, the installation and maintenance is

more convenient.
[0022] 5. Each of the string inverters operates independently without affecting each other. If
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a failure occurs in one of the string inverters, this string inverter may be maintained and
replaced directly by the pulling operation, without affecting operations of the other string

inverters.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Figure 1 is a front view of a central-string inverter device according to a first

embodiment of the present disclosure;
[0024] Figure 2 is a top view of the central-string inverter device in Figure 1;
[0025} Figure 3 is a right side view of the central-string inverter device in Figure 1;

[0026] Figure 4 is a schematic structural diagram of a pulling structure of a string inverter

of the central-string inverter device in Figure 1;

[0027] Figure 5, similar to Figure 4, is a schematic structural diagram of another pulling

structure;

[0028] Figure 6 is a top view of a central-string inverter device according to a second

embodiment of the present disclosure;

[0029] Figure 7 is a top view of a central-string inverter device according to a third

embodiment of the present disclosure;

[0030] Figure 8 is a top view of a central-string inverter device according to a fourth

embodiment of the present disclosure; and

[0031] Figure 9 is a right view of a central-string inverter device according to a fifth

embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

{0032] In order to make the objects, technical solutions and advantages of the present
disclosure more clear, the present disclosure will be described in detail with reference to the
accompanying drawings and embodiments. It should be understood that the specific
embodiments described herein are only for the purpose of illustration and are not to be

construed as the limitation of the present disclosure.
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[0033] First embodiment

[0034] Referring to Figures 1 to 3, the central-string inverter device according to the present
disclosure includes a container 1, multiple string inverters 2 and an accessory device 5.The
string inverters 2 and the accessory device 5 are installed in the container 1. The accessory
device 5 is configured to assist the string inverters 2 to operate normally, and may include
subsidiary devices such as a switching device, a power distribution device and a

communication device.

[0035] The technical solution in the present disclosure is suitable for the case of two or
more string inverters, up to 20 string inverters or even more. The design for installing the
string inverter 2 in the container 1 is as follows. The multiple string inverters 2 are arranged in
two rows located respectively on two opposite sides of the container 1. An intermediate duct 3
is formed between the two rows of string inverters 2. An air outlet 11 is arranged on cach of
side walls of the two opposite sides of the container 1. An air inlet 12 is arranged on each of
the other two opposite sides of the container 1. Pulling structures corresponding to the
multiple string inverters 2 are arranged on the two opposite sides of the container 1. Each

string inverter 2 is installed or removed through the pulling structure.

[0036] The string inverters 2 are arranged in an array on both sides of the intermediate duct
3 in the container 1. The string inverters may be stacked when needed. Therefore the string
inverters may be arranged in only one layer, or in two or more layers. In the present
embodiment, an example of two layers of the string inverters is described for illustration. An
isolation duct 13 may be arranged on each of the side walls of the container having the air
outlet 11. Incoming and outgoing wires of the string inverters 2 may be concentrated in the

isolation duct 13.

[0037] Cold air enters into the container 1 from the air inlets 12 on the left and right sides of
the container 1 and then passes through each of the string inverters 2 for heat radiation. After
that, the air enters into the isolation duct 13.The isolation duct 13 isolates the hot air
discharged from the string inverter 2 from the inner space of the container 1. The hot air is
discharged directly to the outside environment of the container 1 through the isolation duct 13

and the air outlet 11.

[0038] Ducts of the string inverters 2 are separately arranged and do not affect each other.

.5
9782426.2
34273124



20

25

30

CA 2968619 2017-05-30

Compared with conventional inverters, each of the string inverters 2 operates independently
without affecting each other. If failure occurs in one of the string inverters 2, this string
inverter may be individually maintained, so that operation of the other string inverters 2 will

not be affected.

[0039] Since the string inverters 2 are integrated into the container 1, the installation,
maintenance and heat radiation is a big issue. Each string inverter 2 in the central-string
inverter device according to the present disclosure is installed or removed through the pulling
structure, so as to facilitate the installation, maintenance and heat radiation. The pulling

structure may be in a pulling manner of sliding contact or in a pulling manner of pulley.

[0040] Referring to Figure 4, the pulling structure may be in the pulling manner of sliding
contact. For example, multiple sliding blocks 21 are arranged at the bottom of each string
inverter 2 and a track 6 corresponding to the sliding blocks 21 is arranged on a string inverter
bracket which is installed on the bottom wall of the container 1. With this pulling manner of
sliding contact of the string inverters 2, the stability between the string inverters 2 and the
track 6 can be improved. Apparently, the track 6 may be only provided, and the bottom
surface of the string inverter 2 serves as a natural slide block. For ease of pulling, a
wear-resisting slide block (e.g. made of epoxy resin) matching the track 6 may be added on
the bottom of the string inverter 2, which can reduce the damage to the track 6. The track 6
may be installed on the string inverter bracket which is installed on the bottom wall of the
container 1 (not shown in Figure 4). Apparently, in other embodiments, a track may be
arranged at the bottom of each string inverter 2 and a slide block corresponding to the track
may be arranged on the string inverter bracket which is installed on the bottom wall of the

container 1.

[0041] Referring to Figure 5, the pulling structure may be in the pulling manner of pulley.
For example, a pulley 7 is arranged at the bottom of each string inverter 2 and a track 6
corresponding to the pulley 7 is arranged on the string inverter bracket which is installed on
the bottom wall of the container 1. Apparently, the track 6 may not be provided. Alternatively,
a track may be arranged on the bottom of each string inverter 2 and a pulley corresponding to
the track may be arranged on the string inverter bracket which is installed on the bottom wall
of the container 1.With this pulling manner of pulley, the pulling is more convenient. By
installing multiple pulleys 7 corresponding to the track 6 on the bottom of the string inverter 2,
-6-
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sliding movement is changed into rolling movement, which greatly reduces frication for

pulling, making pulling maintenance more convenient.
[0042] Second Embodiment

[0043] Referring to Figure 6, the central-string inverter device according to the second
embodiment is basically the same as the central-string inverter device according to the first
embodiment. The difference lies in that, in the central-string inverter device according to the
second embodiment, maintenance doors 14 are installed on the side wall of the container 1
having the air outlet 11 and on the side wall of the container 1 having the air inlet 12.
Preferably, the air inlet 12 and the air outlet 11 are arranged on the corresponding maintenance

door 14.

[0044] The number of maintenance doors 14 may be determined according to actual need. A
front maintenance door on a front side, a rear maintenance door on a rear side, a right
maintenance door on a right side and a left maintenance door on a left side may be provided.
Alternatively, only one of the above maintenance doors may be provided. When installing or
maintaining, the front and rear maintenance doors are opened, the string inverter 2 is installed
on the string inverter bracket (not shown in Figure) inside the container | by means of pulling,
or a string inverting is pulled out to perform maintenance such as overhaul. In this way,
installation, wiring, operation and maintenance of the string inverters 2 may be performed by

opening the front or rear maintenance door without entering into the container 1.
[0045] Third embodiment

[0046] Referring to Figure 7, the central-string inverter device according to the third
embodiment is basically the same as the central-string inverter device according to the second
embodiment. The difference lies in that, in the central-string inverter device according to the
third embodiment, the maintenance door 14 is a wire mesh door, on which meshes forms the

air outlet 11 or the air inlet 12.

[0047] In order to meet different needs, for example, if the string inverter 2 has a high
ingress protection level (such as IP55 or above), a low ingress protection may be adopted for
the container 1. As shown in Figure 7, the wire mesh door design may be adopted to meet the
outdoor requircment. The isolate duct 13 may not be arranged for air exhaust of the string

inverter. Hot air passes through the mesh of the wire mesh door and is discharged directly to
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the outside environment. The string inverter 2 is maintained in a manner as described in the
above embodiment. The container 1 does not need the isolation duct 13, air outlet 11, air inlet

12 and other structural parts, thereby saving the cost.
[0048] Fourth embodiment

[0049] Referring to Figure 8, the wire mesh door is removed on the basis of the third
embodiment. The periphery of the container 1 is completely open, and only a top and a
bottbm of the container 1 are left, which further saves cost and makes the installation and

maintenance more convenient.
[0050] Fifth embodiment

[0051] Referring to Figure 9, the central-string inverter device according to the fifth
embodiment is basically the same as the central-string inverter device according to the first
embodiment. The difference lies in that, in the central-string inverter device according to the

fifth embodiment, the air inlet 12 is arranged on the bottom wall of the container 1.

[0052] In the case that the air inlet 12 is arranged on the bottom wall of the container 1,
each row of string inverters 2 is divided into a upper region and a lower region in the
arrangement direction, and a regional duct 4 communicating with the intermediate duct 3 is
formed between the upper region and the lower region of the string inverters 2 in the same
row. The way that air inlet is arranged on the bottom of the string inverter and the air outlet is
arranged on side of the string inverter set is also convenient for incoming and outgoing of
wind. Understandably, the device according to the second embodiment, the third embodiment
and the fourth embodiment may also be modified in the manner that the air inlet is arranged

on the bottom.

[0053] In view of the above embodiments, in the present disclosure, multiple string
inverters 2 are integrated into the container 1 in an array, thereby meeting the requirement of
multiple MPPT control. The isolation duct 13 is adopted in the heat irradiation duct of the
present disclosure for isolating the cold hair and hot air. Maintenance can be performed from
outside without entering into the container, and the thus fire passage can be omitted. Each of
the string inverters 2 operates independently without affecting each other, which is convenient

for maintenance.

9782426.2
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[0054] The above only describes preferred embodiment of the present disclosure and is not
to limit the present disclosure. Any changes, equivalents and modifications which are made
within the spirit and principle of the present disclosure shall fall within the protection scope of

the present disclosure.

9782426.2
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CLAIMS

1. A central-string inverter device, comprising
a container (1), and
a plurality of string inverters (2) installed in the container (1), wherein

the plurality of string inverters (2) are arranged in two rows located respectively on two

opposite sides of the container (1);
an intermediate duct (3) is formed between the two rows of string inverters (2);

an air outlet (11) is arranged on each of side walls of the two opposite sides of the

container (1);

an air inlet (12) is arranged on each of side walls of the other two opposite sides of the

container (1);

an isolation duct (13) is arranged on each of the side walls of the container (1) having the

air outlet (11);

pulling structures corresponding to the plurality of string inverters (2) are arranged on a
string inverter bracket which is installed on a bottom wall of the container (1), each of the

string inverters (2) is installed or removed through the corresponding pulling structure.

2. The central-string inverter device according to claim 1, wherein a maintenance door

(14) is installed on the side wall of the container (1) having the air outlet (11).

3. The central-string inverter device according to claim 2, wherein the air outlet (11) is

arranged on the maintenance door (14).

4. The central-string inverter device according to claim 1, wherein a maintenance door

(14) is installed on the side wall of the container (1) having the air inlet (12).

5. The central-string inverter device according to claim 4, wherein the air inlet (12) is

arranged on the maintenance door (14).

6. The central-string inverter device according to claim 2 or 4, wherein the maintenance

door (14) is a wire mesh door, on which meshes form the air outlet (11) or the air inlet (12).

13575574.1
34273/24
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7. The central-string inverter device according to claim 1, wherein, if the air inlet (12) is
arranged on the bottom wall of the container (1), each row of string inverters (2) is divided
into a upper region and a lower region in the arrangement direction, and a regional duct (4)
communicating with the intermediate duct (3) is formed between the upper region and the

5  lower region of the string inverters (2) in the same row.

8. The central-string inverter device according to claim 1, wherein the pulling structure is

in a pulling manner of sliding contact or in a pulling manner of pulley;

if the pulling structure is in the pulling manner of sliding contact, a plurality of sliding

blocks are arranged at the bottom of each of the string inverters (2) and a track corresponding

10 to the sliding blocks is arranged on the string inverter bracket which is install on the bottom
wall of the container (1); or a track is arranged at the bottom of each of the string inverters (2)

and a sliding block corresponding to the track is arranged on the string inverter bracket which

is install on the bottom wall of the container (1);

if the pulling structure is in the pulling manner of pulley, a plurality of pulleys are

15 arranged at the bottom of each of the string inverters (2) and a track corresponding to the
pulleys is arranged on the string inverter bracket which is install on the bottom wall of the
container (1); or a track is arranged at the bottom of each of the string inverters (2) and a
pulley corresponding to the track is arranged on the string inverter bracket which is install on

the bottom wall of the container (1).

20 9. The central-string inverter device according to claim 1, wherein the central-string
inverter device further comprises an accessory device installed in the container (1), which is

configured to assist the string inverters (2) to operate normally.

135755741
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