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(54) INVERTER STACK CAPABLE OF STRUCTURE MODIFICATION

(57) An inverter stack capable of structure modifica-
tion includes a case having an interior space and includ-
ing a main body frame and a cover, a circuit unit provided
in the interior space, an inverter controller provided in the
interior space and connected to the circuit unit to transfer
a signal, and a bus bar provided in the case and con-
nected to the circuit unit, the bus bar being electrically

connected to a power supply. The main body frame in-
cludes a front part, a rear part facing the front part, an
upper part provided at the tops of the front part and the
rear part, and a lower part facing the upper part, and the
cover is detachably coupled to the main body frame and
covers the main body frame.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of priority to
Korean Patent Application No. 10-2019-0043326, filed
in the Korean Intellectual Property Office on April 14,
2019, the entire contents of which are incorporated here-
in by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an inverter
stack capable of structure modification, and more partic-
ularly, relates to an inverter stack that is capable of se-
lective structure modification and is applicable to various
power converters.

BACKGROUND

[0003] Power conversion using inverters is essential
not only for new renewable energy, such as sunlight, wind
power, fuel cells, and the like, but also for system inter-
connection. The inverters are devices that change direct
current (DC) to alternating current (AC).
[0004] Specifically, the inverters may be classified into
an integrated structure and a modular structure in terms
of the structures and functions thereof. The integrated
structure is a system in which one inverter or a plurality
of inverters having inputs and outputs connected in par-
allel are connected with one output filter. The modular
structure is a system in which one inverter or a plurality
of inverters connected in parallel and an output filter are
divided with regard to the total capacity.
[0005] In the case of the inverters in the related art, it
is impossible to change the installation directions and the
input/output terminal fastening methods determined in
the initial design steps. Accordingly, parallel connection
structures of modules of the inverters cannot be diversely
modified, and therefore it is difficult to accept the require-
ments for power converters capable of various configu-
rations. Due to this, the part configurations and designs
of the inverters differ from one another according to the
products, and it is difficult to unify the inverters into a
single product family.
[0006] Besides, there is no inverter capable of applying
both a modular structure and an integrated structure.
Therefore, high development and management costs
and much time are taken to configure an inverter system
having various structures not only during the initial de-
velopment but also after the development.

SUMMARY

[0007] The present disclosure has been made to solve
the above-mentioned problems occurring in the prior art
while advantages achieved by the prior art are main-
tained intact.

[0008] An aspect of the present disclosure provides an
inverter stack for enabling easy access to a market re-
quiring the inverter stack by diversely modifying the in-
stallation method of the inverter stack or the structure for
connecting the inverter stack in parallel.
[0009] Another aspect of the present disclosure pro-
vides an inverter stack for reducing development time for
configuring an inverter system having various structures,
and achieving cost savings.
[0010] The technical problems to be solved by the
present disclosure are not limited to the aforementioned
problems, and any other technical problems not men-
tioned herein will be clearly understood from the following
description by those skilled in the art to which the present
disclosure pertains.
[0011] According to an aspect of the present disclo-
sure, an inverter stack capable of structure modification
includes a case having an interior space and including a
main body frame and a cover, a circuit unit provided in
the interior space, an inverter controller provided in the
interior space and connected to the circuit unit to transfer
a signal, and a bus bar provided in the case and con-
nected to the circuit unit, the bus bar being electrically
connected to a power supply. The main body frame in-
cludes a front part, a rear part facing the front part, an
upper part provided at the tops of the front part and the
rear part, and a lower part facing the upper part, and the
cover is detachably coupled to the main body frame and
covers the main body frame. The bus bar includes a mod-
ular bus bar that is formed to protrude from the rear part
of the main body frame and that passes through the cover
and an integrated bus bar provided on at least one pair
of parts facing each other, among the front part, the rear
part, the upper part, and the lower part, the integrated
bus bar being covered with the cover. The inverter stack
is selectively changed to a modular structure in which
the modular bus bar is connected with the power supply
or an integrated structure in which the integrated bus bar
is connected with the power supply, by coupling the cover
to the main body frame or separating the cover from the
main body frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other objects, features and ad-
vantages of the present disclosure will be more apparent
from the following detailed description taken in conjunc-
tion with the accompanying drawings:

FIGS. 1 and 2 are perspective views illustrating an
inverter stack having a modular structure according
to the present disclosure;
FIG. 3 is a side view of the inverter stack in FIG. 1;
FIG. 4 is a perspective view illustrating a state in
which a rear cover is separated in FIG. 2;
FIG. 5 is an operational view illustrating a process
of changing the structure of the inverter stack ac-
cording to the present disclosure;
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FIG. 6 is a perspective view illustrating an inverter
stack having an integrated structure according to the
present disclosure;
FIG. 7 is a perspective view illustrating a state in
which the inverter stack illustrated in FIG. 6 is con-
nected in parallel; and
FIGS. 8 and 9 are perspective views illustrating a
state in which the inverter stack of FIG. 1 is mounted
in an enclosure.

DETAILED DESCRIPTION

[0013] Hereinafter, exemplary embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings.
[0014] The following embodiments are embodiments
appropriate for the understanding of technical features
of an inverter stack capable of structure modification ac-
cording to the present disclosure. However, the present
disclosure is not limited to the following embodiments,
and technical features of the present disclosure are not
restricted by the following embodiments. Furthermore,
various changes and modifications can be made without
departing from the spirit and scope of the present disclo-
sure.
[0015] Referring to FIGS. 1 to 3, an inverter stack 100
capable of structure modification according to an embod-
iment of the present disclosure includes a case 200, a
circuit unit 310, an inverter controller, and a bus bar 400.
[0016] The case 200 may include a main body frame
210 and a cover 230 and may have an interior space
therein.
[0017] The main body frame 210 includes a front part,
a rear part facing the front part, an upper part provided
at the tops of the front part and the rear part, and a lower
part facing the upper part. The main body frame 210 may
include a pair of side parts that are provided on opposite
sides of the front part and the rear part and that face each
other.
[0018] Specifically, the main body frame 210 may be
equipped with the circuit unit 310, the inverter controller,
and the bus bar 400 and may be provided in the form of
a frame. Further, for exposure of the bus bar 400, the
surfaces of the main body frame 210 may be formed to
be at least partially open.
[0019] The cover 230 is detachably coupled to the main
body frame 210 and covers the main body frame 210.
Specifically, to protect parts, such as the circuit unit 310,
which are installed in the main body frame 210, the cover
230 may be coupled to the main body frame 210 to cover
the parts. For example, the cover 230 may be coupled
to the main body frame 210 with screws. However, the
way in which the cover 230 is coupled to the main body
frame 210 is not limited thereto, and various changes
and modifications can be made to detachably couple the
cover 230.
[0020] The circuit unit 310 is provided in the interior
space of the case 200. Specifically, the control circuit 310

may be mounted in the main body frame 210 and may
be covered with the cover 230.
[0021] The circuit unit 310 may include a power con-
version semiconductor and a charging capacitor 320.
The power conversion semiconductor may include a
switching semiconductor element, which may be, for ex-
ample, an insulated gate bipolar transistor (IGBT) . The
charging capacitor 320 may be a DC capacitor. However,
the power conversion semiconductor and the charging
capacitor 320 are not limited thereto. The circuit unit 310
may further include a snubber.
[0022] The inverter controller is provided in the interior
space of the case 200 and is connected to the circuit unit
310 to transfer signals. Specifically, the inverter controller
may be implemented with a gate control unit (GCU) 330.
The gate control unit (GCU) 330 may serve as a medium
that provides information regarding the inverter stack 100
to a main control unit (MCU) outside the case 200 and
transfers signals from the main control unit (MCU) to the
switching semiconductor element (IGBT). The gate con-
trol unit 330 may be installed on the front part or the side
parts of the main body frame 210. The gate control unit
330 may include an output terminal 335.
[0023] The inverter stack 100 according to the present
disclosure may further include a heat sink 350 that is
provided in the main body frame 210 and that dissipates
heat to the outside.
[0024] The bus bar 400 is provided in the case 200 and
is connected to the circuit unit 310. The bus bar 400 is
electrically connected to a power supply. Specifically, the
bus bar 400 includes modular bus bars 410 and integrat-
ed bus bars 450.
[0025] The modular bus bars 410 are formed to pro-
trude from the rear part of the main body frame 210 and
pass through the cover 230. In the state in which the
cover 230 is completely mounted on the main body frame
210, the modular bus bars 410 may be exposed through
a rear cover 233 attached to the rear part of the main
body frame 210 and may be connected to the power sup-
ply. The modular bus bars 410 may include DC slide bus
bars 411 connected to a DC power supply and AC slide
bus bars 412 connected to an AC power supply. The
modular bus bars 410 may be connected to the circuit
unit 310 so as to be removable.
[0026] The integrated bus bars 450 are provided on at
least one pair of parts facing each other, among the front
part, the rear part, the upper part, and the lower part of
the main body frame 210. The integrated bus bars 450
are covered with the cover 230. For example, a pair of
integrated bus bars 450 may be provided on the front
part and the rear part of the main body frame 210 (refer
to FIGS. 5 and 6) . Alternatively, a pair of integrated bus
bars 450 may be provided on the front part and the rear
part of the main body frame 210, and a pair of integrated
bus bars 450 may be provided on the upper part and the
lower part of the main body frame 210 (refer to FIG. 7).
In another case, although not illustrated, a pair of inte-
grated bus bars 450 may be provided on the upper part
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and the lower part of the main body frame 210. The in-
tegrated bus bars 450 may include DC connection bus
bars 451 connected to a DC power supply and AC con-
nection bus bars 452 connected to an AC power supply.
[0027] The structure of the above-configured inverter
stack 100 is selectively changed to a modular structure
in which the modular bus bars 410 are connected with
the power supply or an integrated structure in which the
integrated bus bars 450 are connected with the power
supply, by coupling the cover 230 to the main body frame
210 or separating the cover 230 from the main body frame
210.
[0028] That is, the inverter stack 100 according to the
present disclosure includes both the modular bus bars
410 and the integrated bus bars 450 that are connected
to the power supply in different forms, and thus the in-
verter stack 100 may have a structure that is able to be
changed to both the modular structure and the integrated
structure,
[0029] Specifically, the inverter stack 100 may be clas-
sified into the integrated structure and the modular struc-
ture in terms of the structure and function thereof. The
integrated structure is a system in which one inverter
stack 100 or a plurality of inverter stacks 100 having in-
puts and outputs connected in parallel are connected with
one output filter. The inverter stack 100 having the inte-
grated structure needs maintenance of the entire system
if the inverter stack 100 fails, but is advantageous in terms
of simple configuration, easy control, and low cost. The
modular structure is a system in which one inverter stack
100 or a plurality of inverter stacks 100 connected in par-
allel and an output filter are divided with regard to the
total capacity. The inverter stack 100 having the modular
structure is a system that is able to be continuously op-
erated using the remaining inverter stack 100 if one in-
verter stack 100 fails and is able to be separately oper-
ated depending on control design. The total capacity may
vary depending on the number of inverter stacks 100
connected in parallel.
[0030] The inverter stack 100 may be mounted in an
enclosure having input and output terminals. In this case,
there is a difference in the installation form and the par-
allel connection method between the modular structure
and the integrated structure. In general, the inverter stack
100 having the integrated structure may be mounted on
the inner wall of the enclosure, and the integrated bus
bars 450 arranged in the up/down direction or the fore/aft
direction may be connected together or may be connect-
ed to the power supply through cables.
[0031] The inverter stack 100 having the modular
structure may be installed on a mounting 10 provided in
the enclosure. The mounting 10 may include a mounting
frame 11, mounting bus bars 12 provided on the mounting
frame 11, and slide terminal recesses 15 that are provid-
ed on the mounting bus bars 12 and into which the mod-
ular bus bars 410 are inserted. Further, a flat plate parallel
to the ground may be coupled to the mounting frame 11,
and the case 200 may be seated on the flat plate. As

many slide terminal recesses 15 and mounting bus bars
12 as the modular bus bars 410 may be provided, and
an insulator 13 may be provided between the mounting
bus bars 12 and between the mounting bus bars 12 and
the mounting frame 11.
[0032] In the state of being seated on the flat plate, the
inverter stack 100 having the modular structure may be
connected to the power supply through the slide terminal
recesses 15 provided in the direction toward the rear sur-
face of the inverter stack 100. In the case where the plu-
rality of inverter stacks 100 are connected in parallel, a
plurality of mountings 10 may be provided in the enclo-
sure, and the inverter stacks 100 individually mounted
on the respective mountings 10 may be connected in
parallel by separate members of the enclosure. As will
be described below, the inverter stack 100 according to
the present disclosure may separately include a base
plate 500 that functions as the flat plate.
[0033] The bus bar 400 applied to the present disclo-
sure may include both the modular bus bars 410 and the
integrated bus bars 450 that are provided in different po-
sitions, and the structure of the inverter stack 100 may
be changed to the integrated structure or the modular
structure by a simple process of coupling or separating
the cover 230. Furthermore, the present disclosure may
change the structure even without a separate new inter-
nal part added.
[0034] When the cover 230 is coupled to the main body
frame 210, the inverter stack 100 may have the modular
structure, and when the cover 230 is separated from the
main body frame 210, the inverter stack 100 may have
the integrated structure. The change of the structure may
be determined depending on a consumer’s request, con-
sidering the function and the price.
[0035] As described above, the present disclosure
may implement both the modular structure and the inte-
grated structure using one inverter stack 100, and thus
the installation method of the inverter stack or the struc-
ture for connecting the inverter stack 100 in parallel may
be diversely modified, which makes it possible to easily
access a market requiring the inverter stack 100. In ad-
dition, the present disclosure may reduce development
time for configuring an inverter system having various
structures and may achieve cost savings.
[0036] Referring to FIGS. 1 to 4 and 5, the cover 230
according to the present disclosure may include a front
cover 231, the rear cover 233, and a pair of side covers
235.
[0037] The front cover 231 may cover the front part of
the main body frame 210. The rear cover 233 may cover
the rear part of the main body frame 210 and may have
through-holes 234 formed therein, through which the
modular bus bars 410 pass. The number and positions
of the through-holes 234 may correspond to the number
and positions of the modular bus bars 410. The side cov-
ers 235 may cover the side parts on the opposite sides
of the front part and the rear part of the main body frame
210.
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[0038] The gate control unit 330 may be attached to
the front part of the main body frame 210 when the mod-
ular structure is applied (refer to FIG. 5) . Further, when
the structure is changed from the modular structure to
the integrated structure, the gate control unit 330 may be
attached to the side parts on the opposite sides of the
front part and the rear part of the main body frame 210
(refer to FIG. 6). Accordingly, the separate gate control
unit 330 may not be required because the existing part
is used when the structure is changed.
[0039] The gate control unit 330 may be equipped with
an indicator 331 that indicates whether the inverter stack
100 is in good condition. The cover 230 may include the
front cover 231 that covers the front part of the main body
frame 210 and has an indication hole 232 for the indicator
331.
[0040] Specifically, the indicator 331 may be imple-
mented with a liquid crystal display (LCD) and may im-
mediately indicate a failure state of the inverter stack 100.
Furthermore, even in the case of the inverter stack 100
having the integrated structure, whether the inverter
stack 100 fails may be intuitively identified because the
indicator 331 is included in the gate control unit 330 and
the gate control unit 330 is moved to the front part of the
main body frame 210 when the structure is changed to
the integrated structure.
[0041] More specifically, the inverter stacks 100 are
generally connected in parallel to increase the capacity
irrespective of the structure, and therefore individual fail-
ure states of the respective inverter stacks 100 have to
be able to be intuitively monitored. In particular, whether
fans used in the inverter stacks 100 fail or not, tempera-
ture, over-current, and whether there is a direct failure in
the switching semiconductor element (IGBT) have to be
immediately identified, and countermeasures have to be
rapidly taken. However, in the related art, there are no
monitoring devices, and therefore separate external
monitoring devices have to be provided for the respective
inverter stacks 100. The present disclosure integrates
the gate control unit 330 and the indicator 331, thereby
solving the problem mentioned above.
[0042] Referring to FIGS. 8 and 9, the inverter stack
100 according to the present disclosure may further in-
clude a base plate 500 on which the lower part of the
case 200 is seated and that is detachably coupled to the
mounting frame 11. The base plate 500 may have a
mounting rail 510 formed on a surface thereof that faces
the case 200.
[0043] The case 200 may further include a lower frame
250 and rail wheels 251. The lower frame 250 may be
detachably attached to the bottom of the main body frame
210. The rail wheels 251 may be provided at the lower
frame 250 and may perform a rolling motion along the
mounting rail 510 to guide connection and disconnection
of the modular bus bars 410 and the slide terminal re-
cesses 15.
[0044] Specifically, in the case of the inverter stack 100
having the modular structure, stable design is required

because an impact is likely to be applied to the switching
semiconductor element (IGBT) when the DC slide bus
bars 411 and the AC slide bus bars 412, which are mount-
ed on the rear part, are mounted in or separated from
the slide terminal recesses 15 at the time of connection
of the power supply. However, in the related art, due to
the clearance between the guide rail provided on the
mounting 10 and the slide terminal recesses 15, a large
amount of time is taken for attachment or detachment,
and it is difficult to perform maintenance. Furthermore,
the inverter stack 100 in the related art has a problem in
that it is difficult to make a change to the integrated struc-
ture because attachment and detachment of the guide
rail and the modular bus bars 410 are impossible.
[0045] To solve the problem, the inverter stack 100 ac-
cording to the present disclosure includes the removable
modular bus bars 410 and separately includes the de-
tachable base plate 500 on the mounting frame 11, there-
by preventing the clearance between the slide terminal
recesses 15 and the mounting rail 510. Specifically, the
modular bus bars 410 may be inserted into the slide ter-
minal recesses 15 by mounting the base plate 500 in the
position corresponding to the slide terminal recesses 15
and pushing the base plate 500 through the mounting
rail 510 and the rail wheels 251. At this time, the modular
bus bars 410 and the power supply may be connected
together.
[0046] The main body frame 210 may further include
handles 220 made of an insulating material. The handles
220 may be exposed to the outside after the cover 230
is mounted. A worker may mount the case 200 by pushing
the case 200 toward the mounting frame 11 while holding
the handles 220. Accordingly, the worker may be pre-
vented from encountering electric shock.
[0047] As described above, the inverter stack capable
of structure modification according to the present disclo-
sure may implement both the modular structure and the
integrated structure using one inverter stack, and thus
the installation method of the inverter stack or the struc-
ture for connecting the inverter stack in parallel may be
diversely modified, which makes it possible to easily ac-
cess a market requiring the inverter stack. In addition,
the inverter stack may reduce development time for con-
figuring an inverter system having various structures and
may achieve cost savings.
[0048] According to the embodiments of the present
disclosure, the inverter stack capable of structure modi-
fication may implement both the modular structure and
the integrated structure using one inverter stack, and thus
the installation method of the inverter stack or the struc-
ture for connecting the inverter stack in parallel may be
diversely modified, which makes it possible to easily ac-
cess a market requiring the inverter stack. In addition,
the inverter stack may reduce development time for con-
figuring an inverter system having various structures and
may achieve cost savings.
[0049] Hereinabove, although the present disclosure
has been described with reference to exemplary embod-
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iments and the accompanying drawings, the present dis-
closure is not limited thereto, but may be variously mod-
ified and altered by those skilled in the art to which the
present disclosure pertains without departing from the
spirit and scope of the present disclosure claimed in the
following claims.

Claims

1. An inverter stack capable of structure modification
comprising:

a case having an interior space and including a
main body frame and a cover, wherein the main
body frame includes a front part, a rear part fac-
ing the front part, an upper part provided at the
tops of the front part and the rear part, and a
lower part facing the upper part, and the cover
is detachably coupled to the main body frame
and covers the main body frame;
a circuit unit provided in the interior space;
an inverter controller provided in the interior
space and connected to the circuit unit to trans-
fer a signal; and
a bus bar provided in the case and connected
to the circuit unit, the bus bar being electrically
connected to a power supply,
wherein the bus bar includes:

a modular bus bar formed to protrude from
the rear part of the main body frame and
configured to pass through the cover; and
an integrated bus bar provided on at least
one pair of parts facing each other, among
the front part, the rear part, the upper part,
and the lower part, the integrated bus bar
being covered with the cover, and
wherein the inverter stack is selectively
changed to a modular structure in which the
modular bus bar is connected with the pow-
er supply or an integrated structure in which
the integrated bus bar is connected with the
power supply, by coupling the cover to the
main body frame or separating the cover
from the main body frame.

2. The inverter stack of claim 1, wherein the cover in-
cludes:

a front cover configured to cover the front part
of the main body frame;
a rear cover configured to cover the rear part,
the rear cover having a through-hole formed
therein, through which the modular bus bar
passes; and
a side cover configured to cover side parts on
opposite sides of the front part and the rear part.

3. The inverter stack of claim 1, wherein the inverter
controller is implemented with a gate control unit
(GCU), and
wherein the gate control unit is attached to the front
part of the main body frame when the modular struc-
ture is applied, and the gate control unit is attached
to side parts on opposite sides of the front part and
the rear part when the inverter stack is changed from
the modular structure to the integrated structure.

4. The inverter stack of claim 3, wherein the gate control
unit includes an indicator configured to indicate
whether the inverter stack is in good condition, and
wherein the cover includes a front cover configured
to cover the front part of the main body frame and
having an indication hole for the indicator.

5. The inverter stack of claim 1, wherein the modular
bus bar includes a DC slide bus bar connected to a
DC power supply and an AC slide bus bar connected
to an AC power supply and is connected to the circuit
unit so as to be removable.

6. The inverter stack of claim 1, wherein the inverter
stack having the modular structure is mounted on a
mounting that includes a mounting frame, a mount-
ing bus bar provided on the mounting frame, and a
slide terminal recess that is provided on the mounting
bus bar and into which the modular bus bar is insert-
ed,
wherein the inverter stack further comprises a base
plate on which the lower part of the case is seated
and that is detachably coupled to the mounting
frame, the base plate having a mounting rail formed
on a surface thereof that faces the case, and
wherein the case further includes:

a lower frame detachably attached to a lower
portion of the main body frame; and
a rail wheel provided at the lower frame to per-
form a rolling motion along the mounting rail to
guide connection and disconnection of the mod-
ular bus bar and the slide terminal recess.

7. The inverter stack of claim 1, wherein the main body
frame further includes a handle made of an insulating
material.

8. The inverter stack of claim 1, wherein the integrated
bus bar includes a DC connection bus bar connected
to a DC power supply and an AC connection bus bar
connected to an AC power supply.

9. The inverter stack of claim 1, wherein the circuit unit
includes a power conversion semiconductor and a
charging capacitor.
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