wo 2023/063531 A1 | NI 0000000 000 A 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2023/063531 Al

20 April 2023 (20.04.2023) WIPO | PCT

(51) International Patent Classification: (74) Agent: PARK, Byung Chang, 2F Tachwa Bldg. 21,
HOIM 50/507 (2021.01) HOIM 50/298 (2021.01) Yeongdong-daero 86-gil, Gangnam-gu, Seoul 06174 (KR).
gz;% ;z;jzg(z(égé 10?)1 ) HOIM 50/213 (2021.01) (81) Designated States (unless otherwise indicated, for every
' kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
PCT/KR2022/009705 CA, CH, CL, CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,
(22) International Filing Date: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
06 July 2022 (06.07.2022) HN,HR,HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, K G,
o KH, KN,KP,KW,KZ, LA, LC,LK,LR,LS,LU, LY, MA,
(25) Filing Language: English MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
L. : NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(26) Publication Language: English RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM,
(30) Priority Data: TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM,

10-2021-0135129 12 October 2021 (12.10.2021) KR W,
(71) Applicant: LG ELECTRONICS INC. [KR/KR]; 128, (84) Designated States (unless otherwise indicated, for every
Yeoui-daero, Yeongdeungpo-gu, Seoul 07336 (KR). kind of regional protection available). ARIPO (BW, GH,
) GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,

(72) Inventors: CHOI, Seongwoo; [P center, LG Electronics

Inc. 51 Gasan digital 1 ro, Geumchun-gu, Seoul 08592
(KR). KO, Chungki; IP center, LG Electronics Inc. 51
Gasan digital 1 ro, Geumchun-gu, Seoul 08592 (KR). CHO,
Yunho; IP center, LG Electronics Inc. 51 Gasan digital 1
ro, Geumchun-gu, Seoul 08592 (KR).

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

4

Title: ENERGY STORAGE SYSTEM

10
142

o Wt

10
.

152

g

(GISISISISIE SRS

1568

I
WEXE
.

56b

164p 1642
W/

& (é)) l@/ lfi// {i/ (@l)) lé‘.\/ (3.\1 (&)

184

186
18

(57) Abstract: An energy storage system of the present disclosure includes: a first cell

group comprising a plurality of first cell arrays which are spaced apart from each other

% in a first direction, and connected in series with each other; a second cell group which is

, disposed in one side of the first cell group, and includes: at least one second cell array;

* a plurality of first bus bars which are disposed between the plurality of first cell arrays,

and connect each of two adjacent first cell arrays in series; and at least one second bus bar
connecting one of the plurality of first cell arrays and the second cell array in series.
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Description

Title of Invention: ENERGY STORAGE SYSTEM
Technical Field

The present disclosure relates to an energy storage system, and more particularly, to

an energy storage system including a plurality of battery cells.

Background Art

An energy storage system may include a battery pack in which a plurality of battery
cells that repeatedly perform charging and discharging are connected in parallel or in
series.

The energy storage system may be used as a power source for driving a motor such
as an electric bicycle, a scooter, an electric vehicle, a fork lift, an unmanned aerial
vehicle, a water vessel, and the like. In addition, the energy storage system may be
disposed in a residential space or an office space or work space to store electricity
generated in a corresponding space or supply power to a corrAn energy storage system
may include a battery pack in which a plurality of battery cells that repeatedly perform
charging and discharging are connected in parallel or in series.

The energy storage system may be used as a power source for driving a motor such
as an electric bicycle, a scooter, an electric vehicle, a fork lift, an unmanned aerial
vehicle, a water vessel, and the like. In addition, the energy storage system may be
disposed in a residential space or an office space or work space to store electricity
generated in a corresponding space or supply power to a corresponding space.

The energy storage system may include a plurality of battery packs. The plurality of
battery packs may include at least one battery module in which a plurality of battery
cells are connected in series/parallel. However, in the conventional art, the energy
storage system includes a plurality of battery packs, a work error or incorrect in-
stallation may occur in the assembly or connection relation of the plurality of battery
packs.

A plurality of battery cells electrically connected to each other are disposed inside the
battery pack or battery module. Therefore, a stable disposition of the plurality of
battery cells is required to maintain an electrical connection relationship between the
plurality of battery cells.

A plurality of battery cells disposed inside the battery pack or battery module may be
connected in series or in parallel through a plurality of bus bars. However, in the con-
ventional art, since a plurality of bus bars disposed inside the battery pack or battery
module are provided to have a plurality of the same shape, there may be restrictions in

changing the size of the battery pack or battery module.
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In addition, in order to cool the heat generated in the plurality of battery cells
disposed inside the battery pack or the battery module, cooling water may be circulated
to cool the battery cell. However, in the conventional art, there is a problem that an ad-

ditional structure for circulating or flowing the cooling water must be disposed.
In addition, when the battery pack is dropped in installation or moving, or an external

shock is applied, there may be a problem in the conventional art in that the disposition
or connection structure of the battery cells inside the battery pack is damaged.

As an example of the conventional art, Korean Patent Publication No.
KR10-2021-0061829 discloses a structure of a battery module including a plurality of
battery cells and a battery pack including a plurality of battery modules. However,
since the prior document suggests a structure for fixing only the lower side of the
battery cell, there is a problem in that the stable disposition of each of the plurality of
battery cells is insufficient. In addition, the prior document does not suggest a separate
structure for cooling. In addition, when a casing structure of the battery module is a
rectangular parallelepiped structure, if an external shock is applied, there is a problem
in that the external shock can be transmitted to each of the internal battery cells. In
addition, since the bus bar disposed inside the battery module has a straight line shape,
it may be difficult to variously change the size of the battery module.

As another example of the conventional art, Korean Patent No. 10-2255633 discloses
a battery module including a plurality of battery cells. However, in the prior document,
a structure for fixing the upper side of the plurality of battery cells is not separately
disclosed. In addition, since the disclosed bus bar has a complicated shape, it is
difficult to install, and it is not easy to change the overall size of the battery module. In
addition, since it has a structure including a cooling tube for cooling the heat generated
in the plurality of battery cells, a cooling material disposed inside the cooling tube is
additionally required, and in some cases, a separate additional structure for forming a
flow of the cooling material may be required.

In a conventional battery module or a battery pack including the battery module, the
number of battery cells connected in parallel and the number of battery cells connected
in series may be determined for a required capacity. In addition, since the conventional
battery module or the battery pack is disposed in a limited space, it is difficult to vary
the disposition of the battery cells as the above mentioned number of the battery cells
must be disposed. In particular, since all battery cells connected in parallel must be
connected to one bus bar, it is difficult to change the shape of the bus bar or the dis-

position of the battery cells.
Disclosure of Invention

Technical Problem
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The present disclosure has been made in view of the above problems, and provides
an energy storage system capable of connecting a plurality of battery cells in series and
parallel to each other in a limited space, with a structure in which the disposition of

battery cells can be variously modified.
The present disclosure further provides an energy storage system that is connected to

each of a plurality of bus bars variously disposed to detect information of a battery cell.
The present disclosure further provides an energy storage system capable of
connecting a plurality of battery modules in series through a simple structure.
The problems of the present invention are not limited to the problems mentioned
above, and other problems not mentioned will be clearly understood by those skilled in

the art from the following description.

Solution to Problem

In accordance with an aspect of the present disclosure, an energy storage system
includes: a first cell group comprising a plurality of first cell arrays which are spaced
apart from each other in a first direction, and connected in series with each other; a
second cell group which is disposed in one side of the first cell group, and includes: at
least one second cell array; a plurality of first bus bars which are disposed between the
plurality of first cell arrays, and connect each of two adjacent first cell arrays in series;
and at least one second bus bar connecting one of the plurality of first cell arrays and
the second cell array in series, wherein in each of the plurality of first cell arrays, a
plurality of battery cells connected in parallel are spaced apart from each other in a
second direction perpendicular to the first direction, and in the second cell array, a
plurality of battery cells connected in parallel are spaced apart from each other in the
first direction and the second direction. The size of the battery module can be variously
varied by adjusting the first cell array and the second cell array.

The second bus bar includes: a first connecting bar connected to the first cell array
and a second connecting bar connected to the second cell array, wherein the second
connecting bar is disposed perpendicular to the first connecting bar, so that the first
cell array and the second cell array may be connected in series.

Each of the plurality of first bus bars has a straight bar shape extending in the second
direction, and is disposed between the plurality of first cell arrays.

The second cell group includes: a plurality of the second cell arrays disposed in the
first direction, and a third bus bar connecting each of the plurality of second cell arrays
in series, so that the size of the second cell group can be adjusted to the first group.

The plurality of battery cells included in the second cell array are disposed between
the second bus bar and the third bus bar, so that a plurality of second cell arrays may

be connected in series.
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The third bus bar includes: a first vertical bar extending in the first direction so as to
be connected to one second cell array among the plurality of second cell arrays; a
second vertical bar extending in the first direction so as to be connected to another
second cell array among the plurality of second cell arrays; and a horizontal bar which
is disposed between the first vertical bar and the second vertical bar and extends in the
second direction.

The battery cell included in the second cell array is disposed between one of the first
vertical bar and the second vertical bar and the second connecting bar of the second
bus bar, so that a plurality of second cell arrays may be connected in series, and a
plurality of battery cells included in the second cell array may be connected in parallel.

The plurality of second cell arrays are disposed symmetrically with respect to the
horizontal bar.

The battery module includes: a third group which is spaced apart from the first cell
group in the second direction, and includes: a plurality of first cell arrays that are
spaced apart from each other in the first direction and connected in series with each
other, so that the size of the battery module may be adjusted in the first direction or the
second direction.

The second cell group is disposed between the first cell group and the third cell
group.

The second bus bar connects one first cell array included in the first cell group or one
second cell array included in the third cell group with one second cell array included in
the second cell group, so that a plurality of cell arrays included in the first cell group,
the second cell group, and the third cell group may be connected in series.

The energy storage system further includes a sensing substrate which is connected to
each of the second bus bar and the plurality of first bus bars to detect information of
the plurality of battery cells, wherein the sensing substrate has a rectangular ring shape
surrounding the second cell group, thereby being connected to each of the plurality of
bus bars included in each of the first cell group and the second cell group.

In accordance with another aspect of the present disclosure, an energy storage system
includes: at least one battery pack comprising a first battery module, a second battery
module disposed to face the first battery module, and a high current bus bar connecting
the first battery module and the second battery module, wherein each of the first
battery module and the second battery module includes: a first cell group comprising a
plurality of first cell arrays which are spaced apart from each other in a first direction,
and connected in series with each other; a second cell group which is disposed in one
side of the first cell group, and includes: at least one second cell array; a plurality of
first bus bars which are disposed between the plurality of first cell arrays, and connect

each of two adjacent first cell arrays in series; and a second bus bar connecting one of
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the plurality of first cell arrays and the second cell array in series, wherein in each of
the plurality of first cell arrays, a plurality of battery cells connected in parallel are
spaced apart from each other in a second direction perpendicular to the first direction,
and in the second cell array, a plurality of battery cells connected in parallel are spaced
apart from each other in the first direction and the second direction, so that the first
battery module and the second battery module may be connected in series.

Each of the first battery module and the second battery module includes: a plurality
of battery cells; a first frame for fixing one side of each of the plurality of battery cells;
and a second frame for fixing the other side of each of the plurality of battery cells,
wherein the second frame of the first battery module and the second frame of the
second battery module are disposed to face each other, and wherein the first bus bar
and the second bus bar that connect each of the plurality of battery cells in series or in
parallel are disposed in the second frame of each of the first battery module and the
second battery module.

Each of the first battery module and the second battery module includes: a fourth bus
bar connecting the first cell array included in the first battery module and the first cell
array included in the second battery module in series, wherein the high current bus bar
connects the fourth bus bar included in the first battery module with the fourth bus bar
included in the second battery module, so that the first battery module and the second
battery module may be connected in series.

The fourth bus bar included in each of the first battery module and the second battery
module includes: a cell connecting bar disposed in one side of the first cell array; and
an additional connecting bar which is bent vertically from the cell connecting bar and
extends along an end wall of a second frame to be connected to the high current bus
bar, so that the fourth bus bar and the high current bus bar can be connected.

The additional connecting bar includes a connecting hanger forming a groove in an
upper side so as to connect the high current bus bar, so that the high current bus bar
can be easily mounted in the fourth bus bar.

The high current bus bar includes: a first contact portion connected to the fourth bus
bar of the first battery module, a second contact portion connected to the fourth bus bar
of the second battery module, and a connecting portion inclined to connect the first
contact portion and the second contact portion.

The battery pack includes: a first battery pack and a second battery pack disposed
above the first battery pack, wherein each of the first battery module and the second
battery module included in each of the first battery pack and the second battery pack
includes: a fifth bus bar connecting in series the first cell array included in the first
battery module or the second battery module of the first battery pack with the first cell

array included in the first cell array included in the first battery module or the second
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battery module of the second battery pack, wherein the fifth bus bar of the first battery
pack is connected to the fifth bus bar of the second battery pack by a power line, so

that a plurality of battery packs can be connected in series.
The details of other embodiments are included in the detailed description and

drawings.
Advantageous Effects of Invention

According to the energy storage system of the present disclosure, there are one or
more of the following effects.

First, it is possible to diversify the disposition of the battery cells, through a structure
of a first cell array in which a plurality of battery cells are disposed in a straight line, a
second cell array in which a plurality of battery cells are disposed to have a plurality of
rows and a plurality of columns, and a second bus bar serially connecting the first cell
array and the second cell array. This has an advantage in that the size of the battery
module can be adjusted to a space by overcoming a constraint of space and a constraint
of the number of battery cells.

Second, in a battery module in which a structure such as a first bus bar, a second bus
bar, and a third bus bar is disposed, a sensing substrate is disposed with a structure sur-
rounding a second cell group including a second cell array, and is electrically
connected to each of a plurality of buses, thereby detecting information of each of the
plurality of batteries.

Third, a battery pack can be compactly configured by connecting the battery modules
facing each other in series through a fourth bus bar and a high current bus bar.

Fourth, by connecting a plurality of battery packs in series through a fifth bus bar and
a power line, the power capacity can be matched by additionally connecting the
plurality of battery packs.

Effects of the present invention are not limited to the effects mentioned above, and
other effects not mentioned will be clearly understood by those skilled in the art from
the description of the claims.

Brief Description of Drawings

The above and other objects, features and advantages of the present disclosure will
be more apparent from the following detailed description in conjunction with the ac-
companying drawings, in which:

FIG. 1 is a perspective view of a battery pack according to an embodiment of the
present disclosure;

FIG. 2 is an exploded view of a battery pack according to an embodiment of the
present disclosure;

FIG. 3 is a perspective view of a battery module according to an embodiment of the
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present disclosure;

FIG. 4 is an exploded view of a battery module according to an embodiment of the
present disclosure;

FIG. 5 is a perspective view of a first frame of a battery module according to an em-
bodiment of the present disclosure;

FIG. 6 is a perspective view of a second frame of a battery module according to an
embodiment of the present disclosure;

FIG. 7 is a front view of a battery module according to an embodiment of the present
disclosure;

FIG. 8 is an exploded perspective view of a battery module and a sensing substrate
according to an embodiment of the present disclosure;

FIG. 9 is an exploded perspective view of a first battery module, a second battery
module, and an insulating plate according to an embodiment of the present disclosure;

FIG. 10 is a coupling perspective view of a first battery module, a second battery
module, and an insulating plate according to an embodiment of the present disclosure;

FIG. 11A is one side view of FIG. 10;

FIG. 11B is the other side view of FIG. 10;

FIG. 12 is a view for explaining a module screw for coupling a first battery module
and a second battery module according to an embodiment of the present disclosure;

FIG. 13 is an exploded perspective view in which an upper fixing bracket, a lower
fixing bracket, and a battery pack circuit substrate are added to a structure of FIG. 10;

FIG. 14A is one side view in a coupled state of FIG. 13;

FIG. 14B is the other side view in a coupled state of FIG. 13;

FIG. 15 is an exploded perspective view of a battery pack in which a top cover, a
side cover, and a side bracket are added to a structure of FIG. 13;

FIG. 16A is one side view of a battery pack according to an embodiment of the
present disclosure;

FIG. 16B is the other side view of a battery pack according to an embodiment of the
present disclosure;

FIG. 17 is a cross-sectional view taken along line X-X' of FIG. 16A;

FIG. 18 is a cross-sectional view for explaining a disposition of battery cells inside a
battery pack;

FIG. 19 is a perspective view of a thermistor according to an embodiment of the
present disclosure;

FIG. 20A is one side perspective view of a side bracket according to an embodiment
of the present disclosure;

FIG. 20B is the other side perspective view of a side bracket according to an em-

bodiment of the present disclosure;
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FIG. 21 is a side view of a side bracket according to an embodiment of the present

disclosure;
FIG. 22 is a front view of a side bracket according to an embodiment of the present

disclosure;

FIG. 23 is a front view of a battery pack according to an embodiment of the present
disclosure;

FIG. 24 is a front view of a state in which a battery pack is vertically disposed
according to an embodiment of the present disclosure;

FIG. 25 is an exploded perspective view of an energy storage system including a
plurality of battery packs according to an embodiment of the present disclosure;

FIG. 26 is a front view of an energy storage system in a state in which a door is
removed;

FIG. 27 is a cross-sectional view of one side of FIG. 26; and

FIG. 28 is an exploded perspective view of a battery pack structure according to
another embodiment of the present disclosure.

Mode for the Invention

Advantages and features of the present disclosure and methods of achieving them
will become apparent with reference to the embodiments described below in detail in
conjunction with the accompanying drawings. However, the present disclosure is not
limited to the embodiments disclosed below, but may be implemented in various
different forms, and these embodiments are provided only to allow the disclosure of
the present disclosure to be complete, and to completely inform those of ordinary skill
in the art to which the present disclosure belongs, the scope of the invention, and the
present disclosure is only defined by the scope of the claims. Like reference numerals
refer to like elements throughout.

The top U, bottom D, left Le, right Ri, front F, and rear R used in FIGS. 1 to 2, and
FIGS. 9 to 27 are used to describe a battery pack and an energy storage system
including a battery pack, and may be set differently according to standard.

The height direction (h+, h-), length direction (I+, 1-), and width direction (w+, w-) of
the battery module used in FIGS. 3 to 8 are used to describe the battery module, and
may be set differently according to standard.

Hereinafter, the present disclosure will be described with reference to the drawings
for explaining an energy storage system according to embodiments of the present
disclosure.

<Overall configuration>

The energy storage system of the present disclosure may include a battery pack in

which a plurality of battery cells are connected in series and in parallel. The energy
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storage system may include a plurality of battery packs.

First, a configuration of one battery pack 10 will be described with reference to
FIGS. 1 to 2.

The battery pack 10 includes at least one battery module 100a, 100b to which a
plurality of battery cells 101 (Fig. 3) are connected in series and/or parallel, an upper
fixing bracket 200 which is disposed in an upper portion of the battery module 100a,
100b and fixes the disposition of the battery module 100a, 100b, a lower fixing bracket
210 which is disposed in a lower portion of the battery module 100 and fixes the dis-
position of the battery modules 100a and 100b, a pair of side brackets 250a, 250b
which are disposed in both side surfaces of the battery module 100a, 100b and fixes the
disposition of the battery module 100a, 100b, a pair of side covers 240a, 240b which
are disposed in both side surfaces of the battery module 100a, 100b, and in which a
cooling hole 242a (Fig. 15) is formed, a cooling fan 280 which is disposed in one side
surface of the battery module 100a, 100b and forms an air flow inside the battery
module 100a, 100b, a battery pack circuit substrate 220 which is disposed in the upper
side of the upper fixing bracket 200 and collects sensing information of the battery
module 100a, 100b, and a top cover 230 which is disposed in the upper side of the
upper fixing bracket 200 and covers the upper side of the battery pack circuit substrate
220.

The battery pack 10 includes at least one battery module 100a, 100b. Referring to
FIG. 2, the battery pack 10 of the present disclosure includes a battery module
assembly 100 configured of two battery modules 100a, 100b which are electrically
connected to each other and physically fixed. The battery module assembly 100
includes a first battery module 100a and a second battery module 100b disposed to face
each other.

Hereinafter, the first battery module 100a of the present disclosure will be described
with reference to FIGS. 3 to 8. The configuration and shape of the first battery module
100a described below may also be applied to the second battery module 100b.

The battery module described in FIGS. 3 to 8 may be described in a vertical direction
based on the height direction (h+, h-) of the battery module. The battery module
described in FIGS. 3 to 8 may be described in the left-right direction based on the
length direction (1+, 1-) of the battery module. The battery module described in FIGS. 3
to 8 may be described in the front-rear direction based on the width direction (w+, w-)
of the battery module. The direction setting of the battery module used in FIGS. 3 to 8
may be different from the direction setting in a structure of the battery pack 10
described in other drawings. In the battery module described in FIGS. 3 to &, the width
direction (w+, w-) of the battery module may be described as a first direction, and the

length direction (1+, 1-) of the battery module may be described as a second direction.
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The first battery module 100a (Fig. 2) includes a plurality of battery cells 101, a first
frame 110 for fixing the lower portion of the plurality of battery cells 101, a second
frame 130 for fixing the upper portion of the plurality of battery cells 101, a heat dis-
sipation plate 124 which is disposed in the lower side of the first frame 110 and
dissipates heat generated from the battery cell 101, a plurality of bus bars (e.g., first
bus bar 150, second bus bar 152) which are disposed in the upper side of the second
frame 130 and electrically connect the plurality of battery cells 101, and a sensing
substrate 190 which is disposed in the upper side of the second frame 130 and detects
information of the plurality of battery cells 101.

The first frame 110 and the second frame 130 may fix the disposition of the plurality
of battery cells 101. In the first frame 110 and the second frame 130, the plurality of
battery cells 101 are disposed to be spaced apart from each other. Since the plurality of
battery cells 101 are spaced apart from each other, air may flow into a space between
the plurality of battery cells 101 by the operation of the cooling fan 280 described
below.

The first frame 110 fixes the lower end of the battery cell 101. The first frame 110
includes a lower plate 112 having a plurality of battery cell holes 112a formed therein,
a first fixing protrusion 114 which protrudes upward from the upper surface of the
lower plate 112 and fixes the disposition of the battery cell 101, a pair of first sidewalls
116 which protrudes upward from both ends of the lower plate 112, and a pair of first
end walls 118 which protrudes upward from both ends of the lower plate 112 and
connects both ends of the pair of first side walls 116.

The pair of first sidewalls 116 may be disposed parallel to a first cell array 102
described below. The pair of first end walls 118 may be disposed perpendicular to the
pair of first side walls 116.

Referring to FIG. 5, the first frame 110 includes a first fastening protrusion 120
protruding to be fastened to the second frame 130, and a module fastening protrusion
122 protruding to be fastened with the first frame 110 included in the second battery
module 100b disposed adjacently. A frame screw 125 (Fig. 12) for fastening the
second frame 130 and the first frame 110 is disposed in the first fastening protrusion
120. A module screw 194 (Fig. 9) for fastening the first battery module 100a and the
second battery module 100b is disposed in the module fastening protrusion 122. The
frame screw 125 fastens the second frame 130 and the first frame 110. The frame
screw 125 may fix the disposition of the plurality of battery cells 101 by fastening the
second frame 130 and the first frame 110.

The heat dissipation plate 124 is disposed the lower side of the first frame 110. The
heat dissipation plate 124 may be formed of an aluminum material. Other materials are

within scope of the present invention. The heat dissipation plate 124 may be disposed
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in contact with the lower end of each of the plurality of battery cells 101. The heat dis-
sipation plate 124 may be adhered to the lower end of the plurality of battery cells 101
through a conductive adhesive solution. The conductive adhesive solution may be a
bonding solution containing alumina. Other adhesive materials are within scope of the
present invention. The conductive adhesive solution may fix the heat dissipation plate
124 disposed in the lower portion of the battery cell 101, and transfer heat generated
from the battery cell 101 to the heat dissipation plate 124.

Referring to FIG. 6, the second frame 130 fixes the upper end portion of the battery
cell 101. The second frame 130 includes an upper plate 132 that forms a surface on
which the bus bar (e.g., first bus bar 150, second bus bar 152) is mounted, and has a
plurality of connection holes 132a formed to open the upper side of the plurality of
battery cells 101 between the surfaces on which the bus bar (e.g., first bus bar 150,
second bus bar 152) is mounted, a second fixing protrusion 134 that protrudes to the
lower side of the upper plate 132 and fixes the disposition of the plurality of battery
cells 101, a pair of second side walls 136 protruding downward from both side ends of
the upper plate 132, and a pair of second end walls 138 that protrude downward from
both ends of the upper plate 132 and connect both ends of the pair of second side walls
136.

The second frame 130 includes a second fastening protrusion 140 protruding to be
fastened to the first frame, and a support protrusion 142 for supporting the module
screw 194 (Fig. 12).

Referring to FIG. 8§, in a state in which the second frame 130 and the first frame 110
are coupled, the second sidewall 136 and the first sidewall 116 are vertically spaced
apart from each other. Accordingly, a space in which air flows may be formed between
the second sidewall 136 and the first sidewall 116. That is, the battery cell 101
disposed adjacent to the second sidewall 136 and the first sidewall 116 may be cooled
by the air flowing into the space formed between the second sidewall 136 and the first
sidewall 116.

The plurality of battery cells 101 are fixedly disposed in the second frame 130 and
the first frame 110. A plurality of battery cells 101 are disposed in series and parallel.
The plurality of battery cells 101 are fixedly disposed by a first fixing protrusion 114
of the first frame 110 and a second fixing protrusion 134 of the second frame 130.

Referring to FIG. 7, the plurality of battery cells 101 are spaced apart from each other
in the length direction (I+, I-) and the width direction (w+, w-) of the battery module.

The plurality of battery cells 101 includes a cell array connected in parallel to one
bus bar (e.g., first bus bar 150, second bus bar 152). The cell array may refer to a set
electrically connected in parallel to one bus bar (e.g., first bus bar 150, second bus bar
152).
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The first battery module 100a may include a plurality of cell arrays 102 and 103 elec-
trically connected in series. The plurality of cell arrays 102 and 103 are electrically
connected to each other in series. The first battery module 100a has a plurality of cell
arrays 102 and 103 connected in series.

The plurality of cell arrays 102 and 103 may include a first cell array 102 in which a
plurality of battery cells 101 are disposed in a straight line, and a second cell array 103
in which a plurality of cell array rows and columns are disposed.

The first battery module 100a may include a first cell array 102 in which a plurality
of battery cells 101 are disposed in a straight line, and a second cell array 103 in which
a plurality of rows and columns are disposed.

Referring to FIG. 7, in the first cell array 102, a plurality of battery cells 101 are
disposed in the left and right side in the length direction (1+, 1-) of the first battery
module 100a. The plurality of first cell arrays 102 are disposed in the front and rear
side in the width direction (w+, w-) of the first battery module 100a.

Referring to FIG. 7, the second cell array 103 includes a plurality of battery cells 101
spaced apart from each other in the width direction (w+, w-) and the length direction
(14, 1-) of the first battery module 100a.

The first battery module 100a includes a first cell group 105 in which a plurality of
first cell arrays 102 are disposed in parallel, and a second cell group 106 that includes
at least one second cell array 103 and is disposed in one side of the first cell group 105.

The first battery module 100a includes a first cell group 105 in which a plurality of
first cell arrays 102 are connected in series, and a third cell group 107 in which a
plurality of first cell arrays 102 are connected in series, and which are spaced apart
from the first cell group 105. The second cell group is disposed between the first cell
group 105 and the third cell group 107.

In the first cell group 105, a plurality of first cell arrays 102 are connected in series.
In the first cell group 105, a plurality of first cell arrays 102 are spaced apart from each
other in the width direction of the battery module. The plurality of first cell arrays 102
included in the first cell group 105 are spaced apart in a direction perpendicular to the
direction in which the plurality of battery cells 101 included in each of the first cell
arrays 102 are disposed.

Referring to FIG. 7, nine battery cells 101 connected in parallel are disposed in each
of the first cell array 102 and the second cell array 103.

Referring to FIG. 7, in the first cell array 102, nine battery cells 101 are spaced apart
from each other in the length direction of the battery module. In the second cell array
103, nine battery cells are spaced apart from each other in a plurality of rows and a
plurality of columns. Referring to FIG. 7, in the second cell array 103, three battery

cells 101 that are spaced apart from each other in the width direction of the battery
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module are spaced apart from each other in the length direction of the battery module.
Here, the length direction (1+, 1-) of the battery module may be set as a column
direction, and the width direction (w+, w-) of the battery module may be set as a row
direction.

Referring to FIG. 7, each of the first cell group 105 and the third cell group 107 is
disposed such that six first cell arrays 102 are connected in series. In each of the first
cell group 105 and the third cell group 107, six first cell arrays 102 are spaced apart
from each other in the width direction of the battery module.

Referring to FIG. 7, the second cell group 106 includes two second cell arrays 103.
The two second cell arrays 103 are spaced apart from each other in the width direction
of the battery module. The two second cell arrays 103 are connected in parallel to each
other. Each of the two second cell arrays 103 is disposed symmetrically with respect to
the horizontal bar 166 of a third bus bar 160 described below.

The first battery module 100a includes a plurality of bus bars which are disposed
between the plurality of battery cells 101, and electrically connect the plurality of
battery cells 101. Each of the plurality of bus bars connects in parallel the plurality of
battery cells included in a cell array disposed adjacent to each other. Each of the
plurality of bus bars may connect in series two cell arrays disposed adjacent to each
other.

The plurality of bus bars includes a first bus bar 150 connecting the two first cell
arrays 102 in series, a second bus bar 152 connecting the first cell array 102 and the
second cell array 103 in series, and a third bus bar 160 connecting the two second cell
arrays 103 in series.

The plurality of bus bars include a fourth bus bar 170 connected to one first cell array
102 in series. The plurality of bus bars include a fourth bus bar 170 which is connected
to one first cell array 102 in series and connected to other battery module 100b
included in the same battery pack 10, and a fifth bus bar 180 which is connected to one
first cell array 102 in series and connected to one battery module included in other
battery pack 10. The fourth bus bar 170 and the fifth bus bar 180 may have the same
shape.

The first bus bar 150 is disposed between two first cell arrays 102 spaced apart from
each other in the length direction of the battery module. The first bus bar 150 connects
in parallel a plurality of battery cells 101 included in one first cell array 102. The first
bus bar 150 connects in series the two first cell arrays 102 disposed in the length
direction (14, 1-) of the battery module.

Referring to FIG. 7, a positive terminal 101a of each of the battery cells 101 of the
first cell array 102 which is disposed in the front in the width direction (w+, w-) of the

battery module with respect to the first bus bar 150 is electrically connected to a
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negative terminal 101b of each of the battery cells 101 of the first cell array 102 which
is disposed in the rear in the width direction (w+, w-) of the battery module with
respect to the first bus bar 150.

Referring to FIG. 7, in the battery cell 101, the positive terminal 101a and the
negative terminal 101b are partitioned in the upper end thereof. In the battery cell 101,
the positive terminal 101a is disposed in the center of a top surface formed in a circle,
and the negative terminal 101b is disposed in the circumference portion of the positive
terminal 101a. Each of the plurality of battery cells 101 may be connected to each of
the plurality of bus bars through a cell connector 101¢, 101d.

The first bus bar 150 has a straight bar shape. The first bus bar 150 is disposed
between the two first cell arrays 102. The first bus bar 150 is connected to the positive
terminal of the plurality of battery cells 101 included in the first cell array 102
disposed in one side, and is connected to the negative terminal of the plurality of
battery cells 101 included in the first cell array 102 disposed in the other side.

The first bus bar 150 is disposed between the plurality of first cell arrays 102
disposed in the first cell group 105 and the third cell group 107.

The second bus bar 152 connects the first cell array 102 and the second cell array 103
in series. The second bus bar 152 includes a first connecting bar 154 connected to the
first cell array 102 and a second connecting bar 156 connected to the second cell array
103. The second bus bar 152 is disposed perpendicular to the first connecting bar 154.
The second bus bar 152 includes an extension portion 158 that extends from the first
connecting bar 154 and is connected to the second connecting bar 156.

The first connecting bar 154 may be connected to different electrode terminals of the
second connecting bar 156 and the battery cell. Referring to FIG. 7, the first
connecting bar 154 is connected to the positive terminal 101a of the battery cell 101
included in the first cell array 102, and the second connecting bar 156 is connected to
the negative terminal 101b of the battery cell 101 included in the second cell array 103.
However, this is just an embodiment and it is possible to be connected to opposite
electrode terminal.

The first connecting bar 154 is disposed in one side of the first cell array 102. The
first connecting bar 154 has a straight bar shape extending in the length direction of the
battery module. The extension portion 158 has a straight bar shape extending in the
direction in which the first connecting bar 154 extends.

The second connecting bar 156 is disposed perpendicular to the first connecting bar
154. The second connecting bar 156 has a straight bar shape extending in the width
direction (w+, w-) of the battery module. The second connecting bar 156 may be
disposed in one side of the plurality of battery cells 101 included in the second cell
array 103. The second connecting bar 156 may be disposed between the plurality of
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battery cells 101 included in the second cell array 103. The second connecting bar 156
extends in the width direction (w+, w-) of the battery module, and is connected to the
battery cell 101 disposed in one side or both sides.

The second connecting bar 156 includes a second-first connecting bar 156a and a
second-second connecting bar 156b spaced apart from the second-first connecting bar
156a. The second-first connecting bar 156a is disposed between the plurality of battery
cells 101, and the second-second connecting bar 156b is disposed in one side of the
plurality of battery cells 101.

The third bus bar 160 connects in series the two second cell arrays 103 spaced apart
from each other. The third bus bar 160 includes a first vertical bar 162 connected to
one cell array among the plurality of second cell arrays 103, a second vertical bar 164
connected to the other cell array among the plurality of second cell arrays 103, and a
horizontal bar 166 which is disposed between the plurality of second cell arrays 103
and connected to the first vertical bar 162 and the second vertical bar 164. The first
vertical bar 162 and the second vertical bar 164 may be symmetrically disposed with
respect to the horizontal bar 166.

A plurality of first vertical bars 162 may be disposed to be spaced apart from each
other in the length direction (14, 1-) of the battery module. Referring to FIG. 7, the first
vertical bar 162 may include a first-first vertical bar 162a, and a first-second vertical
bar 162b spaced apart from the first-first vertical bar 162a in the length direction of the
battery module.

A plurality of second vertical bars 164 may be disposed to be spaced apart from each
other in the length direction (14, 1-) of the battery module. Referring to FIG. 7, a
second-first vertical bar 164a, and a second-second vertical bar 164b which is spaced
apart from the second-first vertical bar 164a in the length direction of the battery
module may be included.

The first vertical bar 162 or the second vertical bar 164 may be disposed parallel to
the second connecting bar 156 of the second bus bar 152. The battery cell 101 included
in the second cell array 103 may be disposed between the first vertical bar 162 and the
second connecting bar 156. Similarly, the battery cell 101 included in the second cell
array 103 may be disposed between the second vertical bar 164 and the second
connecting bar 156.

The first battery module 100a includes a fourth bus bar 170 connected to the second
battery module 100b included in the same battery pack 10, and a fifth bus bar 180
connected to one battery module included in other battery pack 10.

The fourth bus bar 170 is connected to the second battery module 100b which is
another battery module included in the same battery pack 10. That is, the fourth bus

bar 170 is connected to the second battery module 100b included in the same battery
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pack 10 through a high current bus bar 196 described below.

The fifth bus bar 180 is connected to other battery pack 10. That is, the fifth bus bar
180 may be connected to a battery module included in other battery pack 10 through a
power line 198 described below.

The fourth bus bar 170 includes a cell connecting bar 172 which is disposed in one
side of the first cell array 102, and connects in parallel the plurality of battery cells 101
included in the first cell array 102, and an additional connecting bar 174 which is
vertically bent from the cell connecting bar 172 and extends along the end wall of the
second frame 130.

The cell connecting bar 172 is disposed in the second sidewall 136 of the second
frame 130. The cell connecting bar 172 may be disposed to surround a portion of the
outer circumference of the second sidewall 136. The additional connecting bar 174 is
disposed outside the second end wall 138 of the second frame 130.

The additional connecting bar 174 includes a connecting hanger 176 to which the
high current bus bar 196 is connected. The connecting hanger 176 is provided with a
groove 178 opened upward. The high current bus bar 196 may be seated on the
connecting hanger 176 through the groove 178. The high current bus bar 196 may be
fixedly disposed in the connecting hanger 176 through a separate fastening screw while
seated on the connecting hanger 176.

The fifth bus bar 180 may have the same configuration and shape as the fourth bus
bar. That is, the fifth bus bar 180 includes a cell connecting bar 182 and an additional
connecting bar 184. The additional connecting bar 184 of the fifth bus bar 180 includes
a connecting hanger 186 to which a terminal 198a of the power line 198 is connected.
The connecting hanger 186 is provided with a groove 188 into which the terminal 198a
of the power line 198 is inserted.

As seen in Fig. 8, the sensing substrate 190 is electrically connected to a plurality of
bus bars disposed inside the first battery module 100a. However, other shapes are
possible. The sensing substrate 190 may be electrically connected to each of the
plurality of first bus bars 150, the plurality of second bus bars 152, the third bus bar
160, and the plurality of fourth bus bars 170, respectively. The sensing substrate 190 is
connected to each of the plurality of bus bars, so that information such as voltage and
current values of the plurality of battery cells 101 included in the plurality of cell
arrays can be obtained.

The sensing substrate 190 may have a rectangular ring shape. The sensing substrate
190 may be disposed between the first cell group 105 and the third cell group 107. The
sensing substrate 190 may be disposed to surround the second cell group 106. The
sensing substrate 190 may be disposed to partially overlap the second bus bar 152.

<Coupling of battery module assembly>
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The battery module assembly 100 described in FIGS. 9 to 27 may mean a state in
which the first battery module 100a and the second battery module 100b are coupled.
In addition, the battery module 100a, 100b described in FIGS. 9 to 27 may mean a
state in which the first battery module 100a and the second battery module 100b are
coupled, or may mean any one of the first battery module 100a and the second battery
module 100b. In FIGS. 9 to 27, the directions of up U, down D, left Le, right Ri, front
F, and rear R may be described based on the direction setting shown in the drawing.

Hereinafter, the disposition and connection relationship of a pair of battery modules
100a and 100b included in the battery pack 10 will be described with reference to
FIGS. 9 to 12.

The battery pack 10 includes a pair of battery modules 100a and 100b disposed to
face each other. The pair of battery modules 100a and 100b are connected to each other
in series, and may constitute one battery module assembly 100. The battery module
assembly 100 includes a first battery module 100a and a second battery module 100b
disposed to face the first battery module 100a.

The battery pack 10 includes a first battery module 100a and a second battery module
100b disposed to face the first battery module 100a. The battery pack 10 includes an
insulating plate 192 which is disposed between the first battery module 100a and the
second battery module 100b, and partitions the disposition of the first battery module
100a and the second battery module 100b.

The battery pack 10 includes a high current bus bar 196 that electrically connects the
first battery module 100a and the second battery module 100b existing inside the same
battery pack 10, and a power line 198 that electrically connects any one of the first
battery module 100a and the second battery module 100b included in the same battery
pack 10 with another battery pack 10. The battery pack 10 includes a signal line 199
for transmitting voltage and current information of the first battery module 100a and
the second battery module 100b included in the same battery pack 10.

The battery pack 10 includes a high current bus bar 196 that electrically connects one
first cell array 102 included in the first battery module 100a and one first cell array 102
included in the second battery module 100b. The battery pack 10 includes a module
screw 194 for fastening the first battery module 100a and the second battery module
100b.

The first battery module 100a and the second battery module 100b may be disposed
such that portions where the positive terminal 101a and the negative terminal 101b of
the battery cell 101 are disposed face each other. That is, the second frame 130 of the
first battery module 100a and the second frame 130 of the second battery module 100b
may be disposed to face each other.

An insulating plate 192 is disposed between the first battery module 100a and the
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second battery module 100b. The insulating plate 192 prevents contact between the
battery cell 101 disposed in the first battery module 100a and the battery cell 101
disposed in the second battery module 100b. The insulating plate 192 is provided with
a plate groove 192a through which the module screw 194 passes.

In a state in which the first battery module 100a and the second battery module 100b
are fastened by the module screw 194, the module screw 194 is disposed in the plate
groove 192a so that the disposition of the insulating plate 192 can be fixed.

Referring to FIG. 11A, the high current bus bar 196 connects the first battery module
100a and the second battery module 100b in series.

The high current bus bar 196 connects the fourth bus bar 170 disposed in the first
battery module 100a and the fourth bus bar 170 disposed in the second battery module
100b. The high current bus bar 196 is mounted in each of the connecting hangers 176
of the fourth bus bar 170 disposed in the first battery module 100a and the fourth bus
bar 170 disposed in the second battery module 100b.

The high current bus bar 196 includes a first contact portion 196a connected to the
first battery module 100a, a second contact portion 196b connected to the second
battery module 100b, and a connecting portion 196¢ connecting the first contact
portion 196a and the second contact portion 196b. The connecting portion 196¢c may
be disposed in a diagonal shape to connect the first contact portion 196a and the
second contact portion 196b.

Referring to FIG. 11B, the power line 198 includes a first power line 198a connected
to the fifth bus bar 180 of the first battery module 100a and a second power line 198b
(not shown) connected to the fifth bus bar 180 of the second battery module 100b. The
first power line 198a and the second power line 198b are connected to different battery
packs 10.

The signal line 199 includes a first power line connected to the fifth bus bar 180 of
the first battery module 100a and a second power line (not shown) connected to the
fifth bus bar 180 of the second battery module 100b. Each of the first signal line of
signal line 199 and the second signal line of signal line 199 may be connected to the
battery pack circuit substrate 220 (Fig. 2).

Referring to FIG. 12, the module screw 194 connects the first frame 110 of the first
battery module 100a and the first frame 110 of the second battery module 100b.
Referring to FIG. 12, the module screw 194 includes a screw header 194a fixed to one
of the first battery module 100a or the second battery module 100b, a screw fastening
portion 194b fixed to the other one of the first battery module 100a or the second
battery module 100b, and a screw support 194c connecting the screw header 194a and
the screw fastening portion 194b. The screw support 194¢ passes through the support

protrusion 142 of the second frame 130.
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Referring to FIGS. 11A to 11B, in each of the first frame 110 of the first battery
module 100a and the first frame 110 of the second battery module 100b, a first
fastening hole 123 formed to be fastened with the upper fixing bracket 200 or the
lower fixing bracket 210 (Fig. 2) is formed.

Referring to FIGS. 11A to 11B, in each of the second frame 130 of the first battery
module 100a and the second frame 130 of the second battery module 100b, a second
fastening hole 143 formed to be fastened with each of a pair of side covers 240a and
240b (Fig. 2) is formed.

<Add upper fixing bracket, lower fixing bracket, battery pack circuit substrate>

Hereinafter, a structure in which the upper fixing bracket and the lower fixing
bracket are mounted in the battery module will be described with reference to FIGS. 13
to 14B.

Referring to FIG. 13 and Figs. 14a-14b, the battery pack 10 includes an upper fixing
bracket 200 which is disposed in an upper portion of the battery module 100a, 100b
and fixes the battery module 100a, 100b, a lower fixing bracket 210 which is disposed
in a lower portion of the battery module 100 and fixes the battery modules 100a and
100b, a battery pack circuit substrate 220 which is disposed in an upper side of the
upper fixing bracket 200 and collects sensing information of the battery module 100a,
100b, and a spacer 222 which separates the battery pack circuit substrate 220 from the
upper fixing bracket 200.

The upper fixing bracket 200 is disposed in an upper side of the battery module 100a,
100b. The upper fixing bracket 200 includes an upper board 202 that covers at least a
portion of the upper side of the battery module 100a, 100b, a first upper holder 204a
which is bent downward from the front end of the upper board 202 and disposed in
contact with the front portion of the battery module 100a, 100b, a second upper holder
204b which is bent downward from the rear end of the upper board 202 and disposed
in contact with the rear portion of the battery module 100a, 100b, a first upper mounter
206a which is bent downward from one side end of the upper board 202 and coupled to
one side of the battery module 100a, 100b, a second upper mounter 206b which is bent
downward from the other side end of the upper board 202 and coupled to the other side
of the battery module 100a, 100b, and a rear bender 208 which is bent upward from the
rear end of the upper board 202.

The upper board 202 is disposed in the upper side of the battery module 100a, 100b.
Each of the first upper mounter 206a and the second upper mounter 206b is disposed to
surround the front and rear of the battery module 100a, 100b. Accordingly, the first
upper mounter 206a and the second upper mounter 206b may maintain a state in which
the first battery module 100a and the second battery module 100b are coupled.

A pair of first upper mounters 206a spaced apart in the front-rear direction are
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disposed in one side end of the upper board 202. A pair of second upper mounters
206b spaced apart in the front-rear direction are disposed in the other side end of the
upper board 202.

The pair of first upper mounters 206a are coupled to the first fastening hole 123
formed in the first battery module 100a and the second battery module 100b. In each of
the pair of first upper mounters 206a, a first upper mounter hole 206ah is formed in a
position corresponding to the first fastening hole 123. Similarly, the pair of second
upper mounters 206b are coupled to the first fastening hole 123 formed in the first
battery module 100a and the second battery module 100b, and a second upper mounter
hole 206bh is formed in a position corresponding to the first fastening hole 123.

The position of the upper fixing bracket 200 can be fixed in the upper side of the
battery module 100a, 100b by the first upper holder 204a, the second upper holder
204b, the first upper mounter 206a, and the second upper mounter 206b. That is, due to
the above structure, the upper fixing bracket 200 can maintain the structure of the
battery module 100a, 100b.

The upper fixing bracket 200 is fixed to the first frame 110 of each of the first battery
module 100a and the second battery module 100b. Each of the first upper mounter
206a and the second upper mounter 206b of the upper fixing bracket 200 is fixed to the
first fastening hole 123 formed in the first frame 110 of each of the first battery module
100a and the second battery module 100b.

The rear bender 208 may fix a top cover 230 described below. The rear bender 208
may be fixed to a rear wall 234 of the top cover 230. The rear bender 208 may limit the
rear movement of the top cover 230. Accordingly, it is possible to facilitate fastening
of the top cover 230 and the upper fixing bracket 200.

The lower fixing bracket 210 is disposed in the lower side of the battery module
100a, 100b. The lower fixing bracket 210 includes a lower board 212 that covers at
least a portion of the lower portion of the battery module 100a, 100b, a first lower
holder 214a which is bent upward from the front end of the lower board 212 and
disposed in contact with the front portion of the battery module 100a, 100b, a second
lower holder 214b which is bent upward from the rear end of the lower board 212 and
disposed in contact with the rear portion of the battery module 100a, 100b, a first lower
mounter 216a which is bent upward from one side end of the lower board 212 and
coupled to one side of the battery module 100a, 100b, and a second lower mounter
216b which is bent upward from the other side end of the lower board 212 and coupled
to the other side of the battery module 100.

Each of the first lower mounter 216a and the second lower mounter 216b is disposed
to surround the front and rear of the battery module 100a, 100b. Accordingly, the first

lower mounter 216a and the second lower mounter 216b may maintain the state in
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which the first battery module 100a and the second battery module 100b are coupled.

A pair of first lower mounters 216a spaced apart in the front-rear direction are
disposed in one side end of the lower board 212. A pair of second lower mounters
216b spaced apart in the front-rear direction are disposed in the other side end of the
lower board 212.

The pair of first lower mounters 216a are coupled to the first fastening hole 123
formed in the first battery module 100a and the second battery module 100b. In each of
the pair of first lower mounters 216a, a first lower mounter hole 216ah is formed in a
position corresponding to the first fastening hole 123. Similarly, the pair of second
lower mounters 216b are coupled to the first fastening hole 123 formed in the first
battery module 100a and the second battery module 100b, and a second lower mounter
hole 216bh is formed in a position corresponding to the first fastening hole 123.

The lower fixing bracket 210 is fixed to the first frame 110 of each of the first battery
module 100a and the second battery module 100b. Each of the first lower mounter
216a and the second lower mounter 216b of the lower fixing bracket 210 is fixed to the
first fastening hole 123 formed in the first frame 110 of each of the first battery module
100a and the second battery module 100b.

The battery pack circuit substrate 220 may be fixedly disposed in the upper side of
the upper fixing bracket 200. The battery pack circuit substrate 220 is connected to the
sensing substrate 190, the bus bar, or a thermistor 224 described below to receive in-
formation of a plurality of battery cells 101 disposed inside the battery pack 10. The
battery pack circuit substrate 220 may transmit information of the plurality of battery
cells 101 to the main circuit substrate 34a described below.

The battery pack circuit substrate 220 may be spaced apart from the upper fixing
bracket 200 upward. A plurality of spacers 222 are disposed, between the battery pack
circuit substrate 220 and the upper fixing bracket 200, to space the battery pack circuit
substrate 220 upward from the upper fixing bracket 200. The plurality of spacers 222
may be disposed in an edge portion of the battery pack circuit substrate 220.

<Add side cover, side bracket, top cover, cooling fan>

Hereinafter, a structure in which the side cover, the side bracket, the top cover, and
the cooling fan are mounted in the battery module to which the upper fixing bracket
and the lower fixing bracket are coupled will be described with reference to FIGS. 15
to 16B.

The battery pack 10 further includes a top cover 230 which is disposed in the upper
side of the upper fixing bracket 200, and covers the upper side of the battery pack
circuit substrate 220, a pair of side covers 240a, 240b which are disposed in both sides
of the battery module 100a, 100b, and have a cooling hole 242a formed therein, a pair
of side brackets 250a, 250b which are disposed in both sides of the battery module
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100a, 100b and fix the disposition of the battery module 100a, 100b, and a cooling fan
280 which is disposed in one side surface of the battery module 100a, 100b, and forms
an air flow inside the battery module 100a, 100b.

The top cover 230 is disposed in the upper side of the upper fixing bracket 200, and
forms a space in which the battery pack circuit substrate 220 is disposed. The top cover
230 is disposed to cover the circumference of the battery pack circuit substrate 220.
The top cover 230 may protect the battery pack circuit substrate 220 from the outside.
In addition, the top cover 230 may prevent an impact that can be received from the
upper side from being transmitted to each of the battery cells 101 disposed in the lower
side.

The top cover 230 is fastened to the rear bender 208 of the upper fixing bracket 200
from the rear. The top cover 230 includes an upper cover 232 spaced upwardly from
the upper fixing bracket 200, a rear wall 234 that is bent downward from the rear end
portion of the upper cover 232 and extended, a front wall 236 that extends downward
from the front end portion of the upper cover 232 and is bent, and a front rib 238 that is
bent forward from the lower end portion of the front wall 236 and is extended.

The disposition of the top cover 230 can be fixed as the rear wall 234 is fastened to
the rear bender 208 and the front rib 238 is fastened to the upper board 202. A first
through hole 236a through which the power line 198 passes and a second through hole
236b through which a communication line 36 (Fig. 25) extending from the battery pack
circuit substrate 220 passes are formed in the front wall 236.

Each of the pair of side covers 240a and 240b is disposed in both sides of the battery
module 100a, 100b to fix the disposition of the first battery module 100a and the
second battery module 100b.

Each of the pair of side covers 240a and 240b is fixed to the second frame 130 of
each of the first battery module 100a and the second battery module 100b. Each of the
pair of side covers 240a and 240b is fixed to the second fastening hole 143 formed in
the second frame 130 of each of the first battery module 100a and the second battery
module 100b.

Each of the pair of side covers 240a and 240b includes a cover plate 242 having a
cooling hole 242a formed therein, a cover side wall 244 that is bent from both sides of
the cover plate 242 and spaced apart from one side of the battery module 100a, 100b, a
wire guide portion 246 (Figs. 16a-16b) which is disposed in the upper side of the cover
plate 242 and extended upwardly, and a cover fastening portion 248 (Figs. 16a-16b)
which is disposed in one side of the cover plate 242 and has a cover hole 248a formed
therein.

A rib 242b (not shown) is disposed in the cover plate 242 at a portion where the
cooling hole 242a is formed. The rib 242b may reinforce the rigidity of the side cover
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at the portion where the cooling hole 242a is formed. A mounting rib 243 protruding
outward from a circumference portion in which the cooling hole 242a is formed is
disposed in the cover plate 242. A cooling fan 280 may be mounted inside the
mounting rib 243.

The cover fastening portion 248 may be disposed to extend to the lower side of of the
cover plate 242 or to extend to the upper side of the wire guide portion 246. In the
cover fastening portion 248, a cover hole 248a is formed in a portion corresponding to
the second fastening hole 143. A separate fastening screw (not shown) may pass
through the cover hole 248a and the second fastening hole 143 to fasten the battery
module 100a, 100b to the side cover.

The wire guide portion 246 has a structure extending upwardly from the cover plate
242. The wire guide portion 246 extends to the upper side of the upper fixing bracket
200. The wire guide portion 246 forms a space in which the power line 198 or a signal
line 199 is disposed.

Each of the pair of side brackets 250a, 250b includes a bracket body 252, a bracket
side wall 254 protruding from both sides of the bracket body 252 in the direction of the
battery module 100a, 100b, a bracket top wall 256 protruding from the upper side of
the bracket body 252 in the direction of the battery module 100a, 100b, and a shock
absorbing portion 260 disposed in the lower side of the bracket body 252.

Each of the pair of side brackets 250a and 250b is coupled to the first fastening hole
123 formed in the first battery module 100a and the second battery module 100b. Each
of the pair of side brackets 250a and 250b is disposed in the outside of the upper fixing
bracket 200 or the lower fixing bracket 210, and is coupled to the first fastening hole
123 formed in the first battery module 100a and the second battery module 100b.

A specific configuration and shape of the side bracket will be described in detail
below.

The cooling fan 280 is mounted in one of the pair of side covers 240a and 240b. The
cooling fan 280 may be mounted inside the mounting rib 243 disposed in the side
cover.

<Heat dissipation structure>

Hereinafter, a structure for heat dissipation of the battery pack will be described with
reference to FIGS. 17 to 19.

The battery pack 10 of the present disclosure has a structure in which the plurality of
battery cells 101 are cooled by air cooling. The air used for the air cooling may be
ambient air or pre-cooled air. Accordingly, in the battery pack 10 of the present
disclosure, the cooling fan 280 is disposed in one side, and the plurality of battery cells
101 disposed therein are spaced apart from each other to form a space in which air

flows.
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Referring to FIG. 17, a plurality of battery cells 101 are spaced apart from each other
in four directions which are perpendicular to each other. Referring to FIG. 17, a
plurality of battery cells 101 are spaced apart from each other in up, down, left, and
right directions.

The disposition of the plurality of battery cells 101 is fixed by the second fixing
protrusion 134 of the second frame 130 and the first fixing protrusion 114 of the first
frame 110.

Referring to FIG. 17, a distance D1 between the battery cell 101 and other adjacently
disposed battery cell 101 may be 0.1 to 0.2 times a diameter 101D of the battery cell
101. Other dimensions are within scope of the present invention. An air flow may be
formed between the spacing of the plurality of battery cells 101 by the operation of the
cooling fan 280.

Referring to FIG. 18, a distance D2 between the second fixing protrusion 134 of the
second frame 130 and the first fixing protrusion 114 of the first frame 110 may be 0.5
to 0.9 times the height 101H of the battery cell 101. Other dimensions are within scope
of the present invention. Accordingly, the area in which the outer circumference of the
battery cell 101 is in contact with the flowing air can be maximized.

The cooling fan 280 operates to discharge the air inside the battery module 100a,
100b to the outside. Accordingly, when the cooling fan 280 operates, external air is
supplied to the battery module 100a, 100b through the cooling hole 242a of the side
cover 240 where the cooling fan 280 is not disposed. In addition, when the cooling fan
280 operates, the air inside the battery module 100a, 100b may be discharged to the
outside through the cooling hole 242a of the side cover 240 in which the cooling fan
280 is disposed.

Referring to FIG. 17, the cover plate 242 of each of the pair of side covers 240a and
240b is disposed to be spaced apart from one side end of the battery module 100a,
100b. The size of the cooling hole 242a is formed smaller than the size of one side
surface of the battery module 100a, 100b. Accordingly, the cover plate 242 having the
cooling hole 242a formed therein is spaced apart from one side end of the battery
module 100a, 100b so that the air introduced through the cooling hole 242a flows to
each of the plurality of battery cells 101.

The heat dissipation plate 124 is disposed in a lower portion of each of the plurality
of battery cells 101. The heat dissipation plate 124 may be formed of an aluminum
material to dissipate heat generated in the battery cell 101 to the outside. Other
materials are within scope of the present invention. Each of the plurality of battery
cells 101 may be adhered to the heat dissipation plate 124 through a conductive
adhesive solution.

The conductive adhesive solution, which is a bonding solution containing alumina,
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fixes the heat dissipation plate 124 disposed in a lower portion of the battery cell 101
and transfers heat generated from the battery cell 101 to the heat dissipation plate 124.
Other adhesive materials are within scope of the present invention.

In some of the plurality of battery cells 101, a thermistor 224 for measuring the tem-
perature of the battery cell 101, and a mounting ring 226 (Fig. 19) for fixing the dis-
position of the thermistor 224 to the outer circumference of the battery cell 101 are
disposed. The thermistor 224 may be disposed in the battery cell 101 disposed in a
portion where mainly temperature is increased among the plurality of battery cells 101.

As seen in Fig. 19, mounting ring 226 has an open ring shape at one side, and forms
a mounting groove 226a in which the thermistor 224 is mounted at one side that is not
opened. The mounting ring 226 is mounted in the outer circumference of the battery
cell 101 to bring the thermistor 224 into contact with the outer circumferential surface
of the battery cell 101.

The thermistor 224 is connected to the battery pack circuit substrate 220 through the
signal line 199. The thermistor 224 may transmit temperature information detected by
the battery cell 101 to the battery pack circuit substrate 220. The battery pack 10 may
adjust the rotation speed of the cooling fan 280 based on the temperature information
detected from the thermistor 224.

The heat dissipation plate 124 may be disposed to contact one side of the casing 12
(Fig. 25) described below. The casing 12 is configured to accommodate at least one
battery pack 10. Accordingly, the heat dissipation plate 124 may transfer the heat
received from the battery cell 101 to the casing 12.

<Spherical structure of side bracket>

Hereinafter, the structure and shape of the side bracket 250 will be described with
reference to FIGS. 20A to 22. The structure and shape of the side bracket 250
described below may be applied to both of the pair of side brackets 250a and 250b.

The side bracket 250 includes a bracket body 252 having an opening hole 252a
formed therein, a pair of bracket sidewalls 254 protruding from both sides of the
bracket body 252 in the direction of the battery module 100a, 100b, a bracket top wall
256 protruding in the direction of the battery module 100a, 100b from the upper side of
the bracket body 252, and a shock absorbing portion 260 which is disposed in the
lower side of the bracket body 252 and protrudes downward than the battery module
100a, 100b.

An opening hole 252a is formed in the bracket body 252. A side cover 240 may be
disposed in the opening hole 252a. Accordingly, the opening hole 252a may be formed
to be larger than the side cover 240.

In the bracket body 252, an inner protrusion 258 protruding to the inside in which the

opening hole 252a is formed is disposed. The inner protrusion 258 may protrude
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toward the side cover 240.

A bracket hole 252b is formed in the bracket body 252 or the inner protrusions 258
so that the side bracket 250 is fastened to the battery module 100a, 100b. The bracket
hole 252b is formed in a position corresponding to the first fastening hole 123 of the
battery module 100a, 100b. The side bracket 250 may be fastened to the battery
module 100a, 100b through a separate fastening screw (not shown).

The side bracket 250 includes a handle rib 259 protruding from one side of the
bracket body 252. The handle rib 259 is disposed to protrude from the bracket body
252 in the direction of the battery module 100a, 100b, at the upper end portion of the
opening hole 252a. The handle rib 259 is disposed in the upper side of the upper fixing
bracket 200.

Each of the pair of bracket sidewalls 254 includes a bracket bending portion 254a
that is bent in a direction facing each other at the upper end portion. The bracket
bending portion 254a is disposed in the lower side of the bracket top wall 256.

Referring to FIG. 21, a length 254L of the bracket side wall 254 protruding from the
bracket body 252 may be approximately the same as a length 256L of the bracket top
wall 256 protruding from the bracket body. Other dimensions are within scope of the
present invention.

Referring to FIG. 21, the shock absorbing portion 260 may be formed in a
rectangular ring shape that extends downward from the bracket body 252 and has one
side open. The shock absorbing portion 260 includes a first vertical plate 262
extending downward from the bracket body 252, a first horizontal plate 264 that is bent
vertically from the lower end portion of the first vertical plate 262 and extends in the
direction of the battery module 100a, 100b, a second vertical plate 266 that is bent
from the end portion of the first horizontal plate 264 and extends upwardly, and a
second horizontal plate 268 that is bent from the upper end of the second vertical plate
266 and extends in the direction of the first vertical plate 262.

Referring to FIG. 21, the length 262L of the first vertical plate 262 extending in the
vertical direction is formed to be longer than the length 264L of the first horizontal
plate 264 extending in the left-right direction. The length 264L of the first horizontal
plate 264 may be formed to be 2 to 3 times the length 262L of the first vertical plate
262. The length 262L of the first vertical plate 262 may be longer than or equal to the
length 266L of the second vertical plate 266. Other dimensions are within scope of the
present invention.

The length 268L of the second horizontal plate 268 may be formed to be shorter than
the length 264L of the first horizontal plate 264. The length 268L of the second
horizontal plate 268 may be formed to be equal to or shorter than the length 262L of

the first vertical plate 262. Other dimensions are within scope of the present invention.
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Referring to FIG. 22, a width 260W of the shock absorbing portion 260 in which the
shock absorbing portion 260 is formed in the front-rear direction is formed to be
narrower than a width 256W of the bracket top wall 256 in which the bracket top wall
256 is formed in the front-rear direction. Other dimensions are within scope of the
present invention.

A fixing bracket 270 for fixing the battery pack 10 to the casing 12 may be disposed
in one side of the side bracket 250. The fixing bracket 270 may have a 'L' shape when
viewed from the top. Other dimensions are within scope of the present invention.

The fixing bracket 270 includes a first fastening wall 272 fastened to the side bracket
250 and a second fastening wall 274 fastened to the casing 12. A fixing hole 276, 278
formed to be fastened to the casing 12 is formed in the second fastening wall 274. The
fixing hole 276, 278 includes an upper fixing hole 276 disposed in an upper side and a
lower fixing hole 278 disposed in a lower side of the upper fixing hole 276. One of the
upper fixing hole 276 and the lower fixing hole 278 may be formed to be long in the
vertical direction. Referring to FIG. 21, the upper fixing hole 276 is formed longer in
the vertical direction than the lower fixing hole 278.

Hereinafter, the disposition of the side bracket 250 disposed in the battery pack 10
will be described with reference to FIGS. 23 and 24.

The pair of side brackets 250a and 250b are disposed to protrude above and below
the upper or lower end of the battery module 100a, 100b to prevent an external shock
from being directly transmitted to the battery cell 101. A pair of side brackets 250a and
250b may be disposed in both ends of the battery module 100a, 100b. An upper end of
each of the pair of side brackets 250a and 250b is disposed above the upper board 202
of the upper fixing bracket 200. The upper end of each of the pair of side brackets 250a
and 250b is disposed higher than the upper end of the battery module 100a, 100b. The
upper end of each of the pair of side brackets 250a and 250b is disposed lower than the
upper end of the top cover 230.

The lower end of the pair of side brackets 250a and 250b is disposed lower than the
lower end of the battery module 100a, 100b. The pair of side brackets 250a and 250b
are disposed to protrude downward than the battery module 100a, 100b. The shock
absorbing portion 260 of each of the pair of side brackets 250a and 250b is disposed
below the battery module 100a, 100b.

The second horizontal plate 268 of the shock absorbing portion 260 may be disposed
to face the lower surfaces of the battery module 100a, 100b. The second horizontal
plate 268 may be spaced apart from the lower surface of the battery module 100a,
100b. That is, a gap may be formed between the second horizontal plate 268 and the
battery module 100a, 100b.

A height 260H at which the shock absorbing portion 260 protrudes downward from
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the battery module 100a, 100b may be formed to be longer than a height 230H at
which the top cover 230 protrudes from the upper end of the side cover 240. Other di-
mensions are within scope of the present invention. Accordingly, when two or more
battery packs 10a and 10b are disposed in the vertical direction, the side brackets 250
disposed in the vertical direction are in contact with each other, and the battery module
100a, 100b and the top cover 230 are spaced apart from each other. Referring to FIG.
24, when the two battery packs 10 are disposed in the vertical direction, the lower end
of the side bracket 250 disposed in the upper side and the upper side of the side bracket
250 disposed in the lower side are in contact with each other. In this case, the top cover
230 of the battery pack 10 disposed in the lower side and the lower end of the battery
module 100 of the battery pack 10 disposed in the upper side are disposed not to be in
contact with each other. In this structure, even if the plurality of battery packs 10
disposed in the vertical direction fall, the battery module 100a, 100b disposed between
the pair of side brackets 250a and 250b can be protected.

A distance D3 between the pair of side brackets 250a and 250b is formed to be
greater than or equal to a length 230L of the top cover 230 extending in the left-right
direction. Therefore, when disposing the other battery pack 10 on top of one battery
pack 10, it is easy to adjust it to the same position.

<Energy storage system>

The energy storage system 1 of the present disclosure will be described with
reference to FIGS. 25 to 27. Referring to FIG. 25, the energy storage system 1 includes
at least one battery pack 10, a casing 12 forming a space in which at least one battery
pack 10 is disposed, a door 28 for opening and closing the front surface of the casing
12, a power conditioning system 32 (PCS) which is disposed inside the casing 12 and
converts the characteristics of electricity so as to charge or discharge a battery, and a
battery monitoring system (BMS) that monitors information such as current, voltage,
and temperature of the battery cell 101.

The casing 12 may have an open front shape. The casing 12 may include a casing
rear wall 14 covering the rear, a pair of casing side walls 20 extending to the front from
both side ends of the casing rear wall 14, a casing top wall 24 extending to the front
from the upper end of the casing rear wall 14, and a casing base 26 extending to the
front from the lower end of the casing rear wall 14. The casing rear wall 14 includes a
pack fastening portion 16 formed to be fastened with the battery pack 10 and a contact
plate 18 protruding to the front to contact the heat dissipation plate 124 of the battery
pack 10.

Referring to FIG. 25, the contact plate 18 may be disposed to protrude to the front
from the casing rear wall 14. The contact plate 18 may be disposed to contact one side

of the heat dissipation plate 124. Accordingly, heat emitted from the plurality of
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battery cells 101 disposed inside the battery pack 10 may be radiated to the outside
through the heat dissipation plate 124 and the contact plate 18.

A switch 22a, 22b for turning on/off the power of the energy storage system 1 may
be disposed in one of the pair of casing sidewalls 20. In the present disclosure, a first
switch 22a and a second switch 22b are disposed to enhance the safety of the power
supply or the safety of the operation of the energy storage system 1.

The power converter 32 may include a circuit substrate 33 and an insulated gate
bipolar transistor (IGBT) that is disposed in one side of the circuit substrate 33 and
performs power conversion. Other forms of power conversion are within scope of the
present invention.

The battery monitoring system may include a battery pack circuit substrate 220
disposed in each of the plurality of battery packs 10a, 10b, 10c, 10d, and a main circuit
substrate 34a which is disposed inside the casing 12 and connected to a plurality of
battery pack circuit substrates 220 through a communication line 36.

The main circuit substrate 34a may be connected to the battery pack circuit substrate
220 disposed in each of the plurality of battery packs 10a, 10b, 10c, and 10d by the
communication line 36. The main circuit substrate 34a may be connected to a power
line 198 extending from the battery pack 10.

At least one battery pack 10a, 10b, 10c, and 10d may be disposed inside the casing
12. A plurality of battery packs 10a, 10b, 10c, and 10d are disposed inside the casing
12. The plurality of battery packs 10a, 10b, 10c, and 10d may be disposed in the
vertical direction.

The plurality of battery packs 10a, 10b, 10c, and 10d may be disposed such that the
upper end and lower end of each side bracket 250 contact each other. At this time, each
of the battery packs 10a, 10b, 10c, and 10d disposed vertically is disposed such that the
battery module 100a, 100b and the top cover 230 do not contact each other.

Each of the plurality of battery packs 10 is fixedly disposed in the casing 12. Each of
the plurality of battery packs 10a, 10b, 10c, and 10d is fastened to the pack fastening
portion 16 disposed in the casing rear wall 14. That is, the fixing bracket 270 of each
of the plurality of battery packs 10a, 10b, 10c, and 10d is fastened to the pack fastening
portion 16. The pack fastening portion 16 may be disposed to protrude to the front
from the casing rear wall 14 like the contact plate 18.

The contact plate 18 may be disposed to protrude to the front from the casing rear
wall 14. Accordingly, the contact plate 18 may be disposed to be in contact with one
heat dissipation plate 124 included in the battery pack 10.

One battery pack 10 includes two battery modules 100a and 100b. Accordingly, two
heat dissipation plates 124 are disposed in one battery pack 10. One heat dissipation
plate 124 included in the battery pack 10 is disposed to face the casing rear wall 14,
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and the other heat dissipation plate 124 is disposed to face the door 28.

One heat dissipation plate 124 is disposed to contact the contact plate 18 disposed in
the casing rear wall 14, and the other heat dissipation plate 124 is disposed to be
spaced apart from the door 28. The other heat dissipation plate 124 may be cooled by
air flowing inside the casing 12.

<Another embodiment>

Hereinafter, a battery pack according to another embodiment of the present
disclosure will be described with reference to FIG. 28. Referring to FIG. 28, a structure
of the battery pack according to another embodiment of the present disclosure may
include the first battery module and the second battery module described with
reference to FIGS. 3 to 11B. Accordingly, each of the first battery module 312 and the
second battery module 314 illustrated in FIG. 28 includes a plurality of battery cells
101 described with reference to FIGS. 3 to 11B, a first frame 110 for fixing one side of
the plurality of battery cells, and a second frame 130 for fixing the other side of the
plurality of battery cells.

Referring to FIG. 28, the battery pack 300 includes a battery module assembly 310 in
which a first battery module and a second battery module are coupled, a front cover
320 that covers the front of the battery module assembly 310, a bottom cover 330
disposed in the lower side of the battery module assembly 310, an upper cover 340
disposed in the upper side of the battery module assembly 310, a module bracket 352,
354 for coupling the structure of the battery module assembly 310, and a cover bracket
362, 364 for coupling the battery module assembly 310 to the upper cover 340 or the
bottom cover 330.

The battery pack 300 includes a guide bracket 372, 374 which is mounted in the
upper cover 340, and guides the upper cover 340 to a position where it is fastened to
the bottom cover 330. The guide bracket 372, 374 may be inserted into one side of the
battery module assembly 310 to guide the position of the upper cover 340.

The battery pack 300 includes a pair of handles 380 coupled to the upper side of the
upper cover 340. A pair of handles 380 are spaced apart from each other in the left-
right direction.

The bottom cover 330 includes a base panel 332 covering the lower side of the
battery module assembly 310 and a rear panel 334 covering the rear of the battery
module assembly 310. A first fastening rib 336 bent to be fastened to a pair of side
panels 344 described below is disposed in both ends of the base panel 332 and the rear
panel 334, and a second fastening rib 338 bent to be fastened to the front cover is
disposed in the front end of the base panel 332.

The upper cover 340 includes a top panel 342 covering the upper side of the battery
module assembly 310 and a pair of side panels 344 covering both sides of the battery
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module assembly 310. A third fastening rib 346 bent to be fastened to the front panel
320 is disposed in the front end of the top panel 342 and the pair of side panels 344.

The module bracket 352, 354 includes a frame fixing plate 352 for fastening a first
frame and a second frame included in each of the first battery module 312 and the
second battery module 314, and a module fixing plate 354 for fastening the first battery
module 312 and the second battery module 314.

The module fixing plate 354 is disposed in the outside of the frame fixing plate 352,
and is fixedly disposed in each of the first battery module 312 and the second battery
module 314. The module fixing plate 354 includes a main panel 354a disposed in the
upper or lower side of the battery module assembly 310, and an end panel 354b which
is bent at both ends of the main panel 354a and contacts the front and rear surfaces of
the battery module assembly 310.

Each of the frame fixing plate 352 and the module fixing plate 354 may be disposed
in the upper side and lower side of the battery module assembly 310.

The cover brackets 362, 364 includes a base bracket 362 for fixing the battery
module assembly 310 to the bottom cover 330, and a side bracket 364 for fixing the
battery module assembly 310 to a pair of side panels 344.

The guide bracket 372, 374 includes a first guide bracket 372 mounted in the top
panel 342 and a second guide bracket 374 mounted in each of the pair of side panels
344.

According to the energy storage system of the present disclosure, there are one or
more of the following effects.

First, there is an advantage in that the coupling force between the first battery module
and the second battery module can be strengthened, by coupling the first battery
module and the second battery module through a plurality of structures such as a
module screw, an upper fixing bracket, a lower fixing bracket, a side cover, and a side
bracket.

Second, the first battery module and the second battery module may be disposed to
face each other, the battery cells may be electrically connected in a facing area, and
heat generated from the battery cell to a non-facing area may be radiated to the outside.
This has an advantage in that the number of battery cells disposed in the battery pack
can be increased.

Third, there is an advantage in that the connection relationship between the battery
cells disposed in the battery module can be stably maintained by concentrating the
external impact on the side bracket through the side bracket.

While the present invention has been particularly shown and described with reference
to exemplary embodiments thereof, it will be understood by those of ordinary skill in

the art that various changes in form and detail may be made herein without departing
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from the spirit and scope of the present invention as defined by the following claims
and such modifications and variations should not be understood individually from the

technical idea or aspect of the present invention.
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Claims

An energy storage system comprising:

a first cell group comprising a plurality of first cell arrays which are
spaced apart from each other in a first direction, and connected in series
with each other;

a second cell group which is disposed in one side of the first cell group,
and comprises at least one second cell array;

a plurality of first bus bars which are disposed between the plurality of
first cell arrays, and connect each of two adjacent first cell arrays in
series; and

a second bus bar connecting one of the plurality of first cell arrays and
the second cell array in series,

wherein in each of the plurality of first cell arrays, a plurality of battery
cells connected in parallel are spaced apart from each other in a second
direction perpendicular to the first direction, and

in the second cell array, a plurality of battery cells connected in parallel
are spaced apart from each other in the first direction and the second
direction.

The energy storage system of claim 1, wherein the second bus bar
comprises a first connecting bar connected to the first cell array and a
second connecting bar connected to the second cell array,

wherein the second connecting bar is disposed perpendicular to the first
connecting bar.

The energy storage system of claim 1, wherein each of the plurality of
first bus bars has a straight bar shape extending in the second direction,
and is disposed between the plurality of first cell arrays.

The energy storage system of claim 2, wherein the second cell group
comprises a plurality of the second cell arrays spaced apart from each
other in the first direction, and a third bus bar connecting each of the
plurality of second cell arrays in series.

The energy storage system of claim 4, wherein the plurality of battery
cells included in the second cell array are disposed between the second
bus bar and the third bus bar.

The energy storage system of claim 4, wherein the third bus bar
comprises:

a first vertical bar extending in the first direction so as to be connected

to one second cell array among the plurality of second cell arrays;
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a second vertical bar extending in the first direction so as to be
connected to another second cell array among the plurality of second
cell arrays; and

a horizontal bar which is disposed between the first vertical bar and the
second vertical bar and extends in the second direction.

The energy storage system of claim 6, wherein the battery cell included
in the second cell array is disposed between one of the first vertical bar
and the second vertical bar and the second connecting bar of the second
bus bar.

The energy storage system of claim 6, wherein the plurality of second
cell arrays are disposed symmetrically with respect to the horizontal
bar.

The energy storage system of claim 1, wherein the battery module
comprises a third group which is spaced apart from the first cell group
in the second direction, and comprises a plurality of first cell arrays that
are spaced apart from each other in the first direction and connected in
series with each other.

The energy storage system of claim 9, wherein the second cell group is
disposed between the first cell group and the third cell group.

The energy storage system of claim 9, wherein the second bus bar
connects one first cell array included in the first cell group or one
second cell array included in the third cell group with one second cell
array included in the second cell group.

The energy storage system of claim 9, further comprising a sensing
substrate which is connected to each of the second bus bar and the
plurality of first bus bars to detect information of the plurality of
battery cells,

wherein the sensing substrate has a rectangular ring shape surrounding
the second cell group.

An energy storage system comprising:

at least one battery pack comprising a first battery module, a second
battery module disposed to face the first battery module, and a high
current bus bar connecting the first battery module and the second
battery module,

wherein each of the first battery module and the second battery module
comprises:

a first cell group comprising a plurality of first cell arrays which are

spaced apart from each other in a first direction, and connected in series
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with each other;

a second cell group which is disposed in one side of the first cell group,
and comprises at least one second cell array;

a plurality of first bus bars which are disposed between the plurality of
first cell arrays, and connect each of two adjacent first cell arrays in
series; and

a second bus bar connecting one of the plurality of first cell arrays and
the second cell array in series,

wherein in each of the plurality of first cell arrays, a plurality of battery
cells connected in parallel are spaced apart from each other in a second
direction perpendicular to the first direction, and

in the second cell array, a plurality of battery cells connected in parallel
are spaced apart from each other in the first direction and the second
direction.

The energy storage system of claim 13, wherein each of the first battery
module and the second battery module comprises:

a plurality of battery cells;

a first frame for fixing one side of each of the plurality of battery cells;
and

a second frame for fixing the other side of each of the plurality of
battery cells,

wherein the second frame of the first battery module and the second
frame of the second battery module are disposed to face each other, and
wherein the first bus bar and the second bus bar that connect each of
the plurality of battery cells in series or in parallel are disposed in the
second frame of each of the first battery module and the second battery
module.

The energy storage system of claim 14, wherein each of the first battery
module and the second battery module comprises a fourth bus bar
connecting the first cell array included in the first battery module and
the first cell array included in the second battery module in series,
wherein the high current bus bar connects the fourth bus bar included in
the first battery module with the fourth bus bar included in the second
battery module.

The energy storage system of claim 15, wherein the fourth bus bar
included in each of the first battery module and the second battery
module comprises

a cell connecting bar disposed in one side of the first cell array; and
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an additional connecting bar which is bent vertically from the cell
connecting bar and extends along an end wall of a second frame to be
connected to the high current bus bar.

The energy storage system of claim 16, wherein the additional
connecting bar comprises a connecting hanger forming a groove in an
upper side so as to connect the high current bus bar.

The energy storage system of claim 17, wherein the high current bus
bar comprises:

a first contact portion connected to the fourth bus bar of the first battery
module,

a second contact portion connected to the fourth bus bar of the second
battery module, and

a connecting portion inclined to connect the first contact portion and
the second contact portion.

The energy storage system of claim 13, wherein the battery pack
comprises a first battery pack and a second battery pack disposed above
the first battery pack,

wherein each of the first battery module and the second battery module
included in each of the first battery pack and the second battery pack
comprises a fifth bus bar connecting in series the first cell array
included in the first battery module or the second battery module of the
first battery pack with the first cell array included in the first cell array
included in the first battery module or the second battery module of the
second battery pack,

wherein the fifth bus bar of the first battery pack is connected to the
fifth bus bar of the second battery pack by a power line.

An energy storage system comprising:

a first cell group comprising a plurality of first cell arrays which are
spaced apart from each other in a first direction, and connected in series
with each other;

a second cell group which is disposed in one side of the first cell group,
and comprises at least one second cell array;

means for connecting each of two adjacent first cell arrays in series;
and

means for connecting one of the plurality of first cell arrays and the
second cell array in series,

wherein in each of the plurality of first cell arrays, a plurality of battery

cells connected in parallel are spaced apart from each other in a second
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direction perpendicular to the first direction, and
in the second cell array, a plurality of battery cells connected in parallel
are spaced apart from each other in the first direction and the second

direction.
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