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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an energy storage system.
[0002] The present application claims priority to Korean Patent Application No. 10-2021-0039191 filed on March 25,
2021 in the Republic of Korea, the disclosures of which are incorporated herein by reference.

BACKGROUND ART

[0003] Due to their characteristics of being easily applicable to various products and electrical properties such as high
energy density, secondary batteries are not only commonly applied to portable devices, but universally applied to electric
vehicles (EVs) or hybrid electric vehicles (HEVs) that are driven by an electrical driving source. Such secondary batteries
are gaining attention for their primary advantage of remarkably reducing the use of fossil fuels and not generating by-
products from the use of energy, making it a new eco-friendly and energy efficient source of energy.
[0004] The types of secondary batteries widely used at present include lithium ion batteries, lithium polymer batteries,
nickel cadmium batteries, nickel hydrogen batteries, nickel zinc batteries or the like. This unit secondary battery cell,
i.e., a unit battery cell has an operating voltage of about 2.5V to 4.5V. Accordingly, when a higher output voltage is
required, a plurality of battery cells may be connected in series to form a battery pack. Additionally, the battery pack
may be fabricated by connecting the plurality of battery cells in parallel according to the charge/discharge capacity
required for the battery pack. Accordingly, the number of battery cells included in the battery pack may be variously set
depending on the required output voltage or charge/discharge capacity.
[0005] Meanwhile, when fabricating the battery pack by connecting the plurality of battery cells in series/in parallel, it
is general to make a battery module including at least one battery cell, and then fabricate a battery pack or a battery
rack using at least one battery module with an addition of any other component. Meanwhile, an energy storage system
includes at least one battery rack as an energy source.
[0006] In general, the conventional energy storage system includes a plurality of battery racks. Here, the plurality of
battery racks includes a plurality of battery modules stacked upon one another, each including at least one battery cell,
and a rack case accommodating the plurality of battery cells.
[0007] In the case of the conventional energy storage system, there are risks of fires in the battery rack or even
explosions of the battery rack due to defects in the battery cell or system. When fires or explosions occur, greater
secondary damage may occur.
[0008] Therefore, there is a need for an approach to provide an energy storage system with improved fire or explosion
safety of a battery rack.

DISCLOSURE

Technical Problem

[0009] Therefore, the present disclosure is directed to providing an energy storage system with improved fire or
explosion safety of a battery rack.

Technical Solution

[0010] To solve the above-described problem, the present disclosure provides an energy storage system including at
least one battery rack; and an anti-explosion housing hermetically accommodating the at least one battery rack.
[0011] The anti-explosion housing may include a steel sheet of a predetermined thickness.
[0012] The anti-explosion housing may include a bottom cover configured to cover a bottom of the at least one battery
rack; a pair of side covers coupled to the bottom cover, and configured to cover two sides of the at least one battery
rack; a door unit coupled to the pair of side covers, wherein the door unit is open/closed on a front side of the at least
one battery rack; a rear cover provided on a rear side of the door unit to cover a rear side of the at least one battery
rack; and a top cover provided on the rear cover and the door unit to cover a top of the at least one battery rack.
[0013] The anti-explosion housing may include a base plate to support a bottom of the bottom cover.
[0014] The base plate may include at least one reinforcement rib on an upper surface to reinforce a strength of the
base plate.
[0015] The pair of side covers may include a first side cover to cover a side of the at least one battery rack; and a
second side cover positioned opposite the first side cover to cover an opposite side of the at least one battery rack.
[0016] Each of the first side cover and the second side cover may include a plurality of side panels stacked upon one
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another.
[0017] The first side cover and the second side cover may include a thermal insulation panel positioned facing the
side of the at least one battery rack.
[0018] The thermal insulation panel may include superwool.
[0019] The door unit may be pivotably hinge-connected from the pair of side covers.
[0020] A pair of the door units may be provided, and each door unit may be connected to each side cover.
[0021] The rear cover may include at least one rear panel positioned facing the rear side of the at least one battery
rack; and an air-conditioning unit provided in the at least one rear panel to control an amount of heat generated from
the at least one battery rack.
[0022] When an abnormal situation in the at least one battery rack occurs, the air-conditioning unit may detect heat
or smoke generated from the at least one battery rack and stop the operation of the at least one battery rack.
[0023] The anti-explosion housing may include at least one guide pole between the door unit and the rear cover to
guide the support of the at least one battery rack.

Advantageous Effects

[0024] According to the various embodiments as described above, it is possible to provide an energy storage system
with improved fire or explosion safety of a battery rack.

DESCRIPTION OF DRAWINGS

[0025] The accompanying drawings illustrate an exemplary embodiment of the present disclosure and together with
the following detailed description, serve to provide further understanding of the technical features of the present disclosure,
and thus the present disclosure is not construed as being limited to the drawings.

FIG. 1 is a diagram illustrating an energy storage system according to an embodiment of the present disclosure.
FIG. 2 is a diagram illustrating a battery rack of the energy storage system of FIG. 1.
FIG. 3 is a diagram illustrating a battery module of the battery rack of FIG. 2.
FIG. 4 is an exploded perspective view of an anti-explosion housing of the energy storage system of FIG. 1.
FIG. 5 is a diagram illustrating a base plate of the anti-explosion housing of FIG. 4.
FIGS. 6 and 7 are diagrams illustrating the mechanism for ensuring safety through an anti-explosion housing when
an abnormal situation occurs in the energy storage system of FIG. 1.
FIG. 8 is a graph illustrating the calculation of the explosion pressure related to an anti-explosion housing of the
energy storage system of FIG. 1.
FIG. 9 is a graph illustrating the calculation of the explosion pressure applied to an inner wall of an anti-explosion
housing of the energy storage system of FIG. 1.
FIG. 10 is a graph illustrating the calculation of the maximum displacement and the maximum stress applied to an
inner wall of an anti-explosion housing of the energy storage system of FIG. 1.
FIGS. 11 and 12 are graphs illustrating the calculation of the maximum stress and the maximum displacement vs
thickness of an anti-explosion housing of the energy storage system of FIG. 1.

BEST MODE

[0026] The present disclosure will become apparent by describing exemplary embodiments of the present disclosure
in detail with reference to the accompanying drawings. The disclosed embodiments are provided by way of illustration
to help the understanding of the present disclosure, and it should be understood that the present disclosure may be
embodied in many other forms. Additionally, to help the understanding of the present disclosure, the accompanying
drawings may show some elements in the exaggerated size, not in the actual size.
[0027] FIG. 1 is a diagram illustrating an energy storage system according to an embodiment of the present disclosure.
[0028] Referring to FIG. 1, the energy storage system 1 may be used as a domestic or industrial energy source. The
energy storage system 1 may include a battery rack 10 and an anti-explosion housing 50.
[0029] The energy storage system 1 may include at least one battery rack 10 as an energy source of the energy
storage system 1. Hereinafter, this embodiment is described based on the plurality of battery racks 10.
[0030] Hereinafter, the battery rack 10 will be described in more detail.
[0031] FIG. 2 is a diagram illustrating the battery rack of the energy storage system of FIG. 1, and FIG. 3 is a diagram
illustrating the battery module of the battery rack of FIG. 2.
[0032] Referring to FIGS. 2 and 3, the battery rack 10 may include at least one battery module 15. Hereinafter, this
embodiment is described based on the plurality of battery modules 15 stacked upon one another along the heightwise
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direction of the battery rack 10.
[0033] The plurality of battery modules 15 may include at least one battery cell 17. Hereinafter, this embodiment is
described based on the plurality of battery cells 17 stacked and electrically connected to each other.
[0034] The plurality of battery cells 17 may include lithium ion batteries. Specifically, the plurality of battery cells 17
may include secondary batteries, for example, pouch-type secondary batteries, cylindrical secondary batteries or pris-
matic secondary batteries. Hereinafter, this embodiment is described based on that the plurality of battery cells 17
includes pouch-type secondary batteries.
[0035] Referring back to FIG. 1, the anti-explosion housing 50 may hermetically receive the at least one battery rack
10, in this embodiment, the plurality of battery racks 10 by hermetically covering the at least one battery rack 10 or the
plurality of battery racks 10.
[0036] In the event of fires caused by abnormal situations in the plurality of battery racks 10, and further, dangerous
situations, for example, explosions of the battery rack 10, the anti-explosion housing 50 may be configured to withstand
the fires or explosion pressure.
[0037] To this end, the anti-explosion housing 50 may include a steel sheet to withstand the explosion pressure. Here,
a predetermined thickness of the steel sheet may be designed considering the Safety Factor of between 1.2 and 2.0.
Specifically, the predetermined thickness may be at least 200 mm considering the Safety Factor.
[0038] Furthermore, the anti-explosion housing 50 may include a galvanized steel sheet. Additionally, the anti-explosion
housing 50 may include an electrogalvanized steel sheet.
[0039] Hereinafter, the anti-explosion housing 50 will be described in more detail.
[0040] FIG. 4 is an exploded perspective view of the anti-explosion housing of the energy storage system of FIG. 1,
and FIG. 5 is a diagram illustrating a base plate of the anti-explosion housing of FIG. 4.
[0041] Referring to FIGS. 1, 4 and 5, the anti-explosion housing 50 may include a bottom cover 100, side covers 200,
300, door units 400, 500, a rear cover 600 and a top cover 700.
[0042] The bottom cover 100 may cover the bottom of the at least one battery rack 10, in this embodiment, the plurality
of battery racks 10. The bottom cover 100 may have a sufficient size to cover the bottom of the plurality of battery racks
10, and may include the steel sheet. Furthermore, the bottom cover 100 may include a galvanized steel sheet or an
electrogalvanized steel sheet.
[0043] The pair of side covers 200, 300 may be provided and coupled to the bottom cover 100, and may cover two
sides of the at least one battery rack 10, in this embodiment, the plurality of battery racks 10.
[0044] The side covers 200, 300 may include the first side cover 200 and the second side cover 300.
[0045] The first side cover 200 may cover one side of the at least one battery rack 10, in this embodiment, the plurality
of battery racks 10.
[0046] The first side cover 200 may include side panels 210, 220, 230 and a thermal insulation panel 250.
[0047] The plurality of side panels 210, 220, 230 may be provided and may include a steel sheet. Furthermore, the
plurality of side panels 210, 220, 230 may include a galvanized steel sheet or an electrogalvanized steel sheet. The
plurality of side panels 210, 220, 230 may be stacked and connected to each other in the lateral direction of the anti-
explosion housing 50.
[0048] The thermal insulation panel 250 may be positioned facing one side of the at least one battery rack 10, in this
embodiment, the plurality of battery racks 10. Specifically, the thermal insulation panel 250 may be positioned between
one side of the plurality of battery racks 10 and the side panel 230.
[0049] The thermal insulation panel 250 may include an insulating material of a predetermined thickness, for example,
glass wool or superwool, to prevent heat transfer. Hereinafter, this embodiment is described based on the thermal
insulation panel 250 including superwool of at least 100 mm.
[0050] The second side cover 300 may be positioned opposite the first side cover 200, and may cover the other side
of the at least one battery rack 10, in this embodiment, the plurality of battery racks 10.
[0051] The second side cover 30 may include side panels 310, 320, 330 and a thermal insulation panel 350.
[0052] The plurality of side panels 310, 320, 330 may be provided and may include a steel sheet. Furthermore, the
plurality of side panels 310, 320, 330 may include a galvanized steel sheet or an electrogalvanized steel sheet. The
plurality of side panels 310, 320, 330 may be stacked and connected to each other in the lateral direction of the anti-
explosion housing 50.
[0053] The thermal insulation panel 350 may be positioned facing the other side of the at least one battery rack 10,
in this embodiment, the plurality of battery racks 10. Specifically, the thermal insulation panel 350 may be positioned
between the other side of the plurality of battery racks 10 and the side panel 330.
[0054] The thermal insulation panel 350 may include an insulating material of a predetermined thickness, for example,
glass wool or superwool, to prevent heat transfer. Hereinafter, this embodiment is described based on the thermal
insulation panel 350 including superwool of at least 100 mm.
[0055] The door units 400, 500 may be coupled to the pair of side covers 200, 300, and may be open/closed on the
front side of the at least one battery rack 10, in this embodiment, the plurality of battery racks 10. Through the open-
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ing/closing of the door units 400, 500, it is possible to increase the operator’s work efficiency in the management or
investigation of the at least one battery rack 10.
[0056] The door units 400, 500 may be pivotaly hinge-connected from the pair of side covers 200, 300. The pair of
door units 400, 500 may be provided and connected to the side covers 200, 300, respectively.
[0057] The pair of door units 400, 500 may include the first door 400 and the second door 500.
[0058] The first door 400 may be pivotably hinge-connected to the first side cover 200. The first door 400 may include
a locking unit that is locked or unlocked by user manipulation or automatic control when the door 400 is closed.
[0059] The first door 400 may include a steel sheet. Furthermore, the first door 400 may include a galvanized steel
sheet or an electrogalvanized steel sheet.
[0060] The second door 500 may be pivotably hinge-connected to the second side cover 30. The second door 500
and the first door 400 may be hermetically coupled to each other when the door units 400, 500 are closed. The second
door 500 may include a locking unit that is locked or unlocked by user manipulation or automatic control when the door
500 is closed.
[0061] The second door 500 may include a steel sheet. Furthermore, the second door 500 may include a galvanized
steel sheet or an electrogalvanized steel sheet.
[0062] The rear cover 600 may be provided on the rear side of the door units 400, 500 to cover the rear side of the at
least one battery rack 10, in this embodiment, the plurality of battery racks 10.
[0063] The rear cover 600 may include rear panels 610, 620 and an air conditioning unit 650.
[0064] The rear panels 610, 620 may be positioned facing the rear side of the at least one battery rack 10, in this
embodiment, the plurality of battery racks 10. The plurality of rear panels 610, 620 may be provided and stacked along
the front-rear direction of the anti-explosion housing 50.
[0065] The plurality of rear panels 610, 620 may include a steel sheet. Furthermore, the plurality of rear panels 610,
620 may include a galvanized steel sheet or an electrogalvanized steel sheet.
[0066] The air conditioning unit 650 may be configured to control an amount of heat generated from the at least one
battery rack 10, in this embodiment, the plurality of battery racks 10, and may be provided in the at least one rear panel
610, 620.
[0067] When an abnormal situation in the at least one battery rack 10 occurs, the air conditioning unit 650 may detect
heat or smoke generated from the at least one battery rack 10 and stop the operation of the at least one battery rack 10.
[0068] The top cover 700 may be provided on the rear cover 600 and the door units 400, 500 to cover the top of the
at least one battery rack 10, in this embodiment, the plurality of battery racks 10. The top cover 700 may include at least
one gas outlet 750 (see FIG. 7) to force internal gas out.
[0069] The top cover 700 may include a steel sheet. Furthermore, the top cover 700 may include a galvanized steel
sheet or an electrogalvanized steel sheet.
[0070] The top cover 700 may be coupled to the side covers 300, 400 and the rear cover 600. Here, the top cover
700 may be flange joined to the side covers 300, 400 and the rear cover 600, and when flange joined, the at least one
gas outlet 750 may be additionally formed on top of the top cover 700.
[0071] The flange joint may be carried out in the coupling between the bottom cover 100, the side covers 300, 400
and the rear cover 600. In this case, the bottom cover 100 may have a gas outlet. In this embodiment, a flame passage
may be formed through the formation of the gas outlet via the flange joint, and when flames or explosions of the battery
rack 10 in the anti-explosion housing 50 occur, high temperature and high pressure internal gas G (see FIG. 7) may be
forced out of the anti-explosion housing 50, thereby effectively reducing the internal pressure of the anti-explosion
housing 50.
[0072] The anti-explosion housing 50 may further include the base plate 800.
[0073] The base plate 800 may support the bottom of the bottom cover 100.
[0074] The base plate 800 may include a conveyance guider 820 and a reinforcement rib 850.
[0075] The conveyance guider 820 may be provided on at least one side of the base plate 800 to guide the conveyance
of the base plate 800 and the conveyance of the entire anti-explosion housing 50 or the energy storage system 1.
[0076] The reinforcement rib 850 may be provided on the upper surface of the base plate 800 to reinforce the strength
of the base plate 800. At least one reinforcement rib 850 may be provided. Hereinafter, this embodiment is described
based on the plurality of reinforcement ribs 850.
[0077] The anti-explosion housing 50 may further include a guide pole 900.
[0078] At least one guide pole 900 may be provided. Hereinafter, this embodiment is described based on the plurality
of guide poles 900.
[0079] The plurality of guide poles 900 may be provided between the door units 400, 500 and the rear cover 600 to
guide the support of the at least one battery rack 10. The plurality of guide poles 900 may be spaced a predetermined
distance apart from each other in the front-rear direction of the anti-explosion housing 50.
[0080] Meanwhile, the anti-explosion housing 50 may further include a sealing gasket 950.
[0081] The sealing gasket 950 may be positioned on the rear side of the door units 400, 500, to enhance the salability
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of the edge area of the door units 400, 500 when the door units 400, 500 are closed.
[0082] Hereinafter, the mechanism for ensuring safety through the anti-explosion housing 50 when an abnormal
situation occurs in the energy storage system 1 according to this embodiment will be described in more detail.
[0083] FIGS. 6 and 7 are diagrams illustrating the mechanism for ensuring safety through the anti-explosion housing
when the abnormal situation occurs in the energy storage system of FIG. 1.
[0084] Referring to FIGS. 6 and 7, the abnormal situation may occur due to overheat in at least one of the plurality of
battery racks 10 of the energy storage system 1. In this instance, fires in the battery rack 10 or even explosions of the
battery rack 10 may occur depending on the degree of overheat.
[0085] In this embodiment, the anti-explosion housing 50 including the steel sheet is configured to seal up the plurality
of battery racks 10, and in the event of the fires or explosions, the anti-explosion housing 50 may withstand the explosion
pressure of the battery rack 10, thereby preventing the risk of additional explosion propagation out of the anti-explosion
housing 50.
[0086] In this instance, since the high temperature and high pressure gas G is effectively forced out through the gas
outlet 750 of the anti-explosion housing 50, it is possible to reduce the internal pressure of the anti-explosion housing
50, reduce the expansion speed of the explosion gas and sufficiently lower the internal temperature, thereby preventing
additional secondary explosion risks more effectively.
[0087] FIG. 8 is a graph illustrating the calculation of the explosion pressure related to the anti-explosion housing of
the energy storage system of FIG. 1.
[0088] Referring to FIG. 8, first, the simulation conditions for explosion pressure calculation are as follows. The analysis
method uses transient analysis, and a linear elasticity model having high accuracy in the elastic range is applied.
[0089] Furthermore, Rayleigh Damping Model is applied. Specifically, when vibration occurs in response to impulse
in the event of explosion, the damping coefficient which is proportional to the mass and stiffness of the anti-explosion
housing is applied. This is defined by the following Equation. 

[0090] In the above Equation, C denotes the damping coefficient, M denotes the mass, and K denotes the stiffness.
[0091] Additionally, in the simulation, the mesh is applied in the cell size of approximately 0.0075 m, and the number
of cells of 5,557,725 EA.
[0092] Finally, the physical properties of the anti-explosion housing applied in the simulation are as follows.

[0093] The explosion pressure calculation theory is described below.
[0094] The blast load is divided into a positive phase in which the pressure is higher than the atmospheric pressure
and a negative phase in which the pressure is lower than the atmospheric pressure, and when a shock wave reaches,
the positive pressure greatly increases instantaneously and subsequently, the magnitude of the positive pressure de-
creases fast. Subsequently, the negative pressure follows until the pressure equals the ambient atmospheric pressure.
However, in general, since the influence of the negative phase is negligibly small in the explosion analysis, only the
positive phase is considered. Furthermore, as the hydrogen concentration is higher or the pressure vessel is smaller,
higher pressure is applied.
[0095] The blast load may be calculated, considering FIG. 8 and the following equations.
[0096] The blast load is calculated using the scaled distance as the key variable. 

[Table 1]

Part Material Density 
[Kg/m3]

Poisson’s 
Ratio

Young’s Modulus 
[GPa]

Yield Stress 
[MPa]

Tensile Strength 
[MPa]

Steel 
sheet

SECC 7800 0.29 209 175 365
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[0097] In the above Equation 1, Z denotes the scaled distance, R denotes the distance from the explosive to the object,
and W denotes the amount of the explosive.
[0098] The pressure of the blast load is calculated as the sum of the incident pressure and the reflected pressure, and
the maximum value of the positive pressure considering the incident angle is as follows. 

[0099] Pmax is the maximum positive pressure, Pinc is the maximum the incident pressure, and Pref is the maximum
the reflected pressure.
[0100] The total impulse of the blast load may be calculated by the same method as the maximum positive pressure. 

[0101] Imax is the total impulse, Iinc is the total incident pressure impulse, and Iref is the total reflected pressure impulse.
[0102] The positive pressure duration T0 is as follows. 

[0103] T0 is the positive pressure duration, Pmax is the maximum positive pressure, and Imax is the total impulse.
[0104] Considering this, the finally calculated blast load equation is as follows. 

[0105] Here, t is the time after the explosion occurred, Pmax is the maximum positive pressure, Ta is the positive
pressure arrival time, and T0 is the positive pressure duration.
[0106] FIG. 9 is a graph illustrating the calculation of the explosion pressure applied to the inner wall of the anti-
explosion housing of the energy storage system of FIG. 1.
[0107] Referring to FIG. 9, first, the explosion pressure calculation conditions are as follows. Assume that the shortest
distance from the explosive to the object is 0.84 m, the amount of the explosive is 0.59 kg, and the incident angle of the
explosion pressure onto the wall surface is 0° perpendicular to the surface. Furthermore, the time step is as follows. 

[0108] As a result of calculating the explosion pressure, the maximum explosion pressure applied to the wall is 5.01
MPa, the positive pressure arrival time Ta is 0.45 ms, and the positive pressure duration T0 is 0.19 ms.
[0109] FIG. 10 is a graph illustrating the calculation of the maximum displacement and the maximum stress applied
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to the inner wall of the anti-explosion housing of the energy storage system of FIG. 1.
[0110] Referring to FIG. 10, first, in the test, the steel sheet of the anti-explosion housing is 1.6 mm in thickness. During
the positive pressure duration T0, the impulse form explosion pressure occurs, and the maximum displacement is changed
up to 183 mm by the explosion pressure, and the displacement is reduced by vibration attenuation and converges to 0
mm. It can be seen that the maximum stress is 12.0 GPa that is 69 times greater than the yield stress (175 MPa).
Furthermore, the peak displacement and stress occurs near the door of the anti-explosion housing at the maximum
displacement time (6.3 ms).
[0111] FIGS. 11 and 12 are graphs illustrating the calculation of the maximum stress and the maximum displacement
vs thickness of the anti-explosion housing of the energy storage system of FIG. 1. Specifically, FIGS. 11 and 12 show
the test results related to the maximum stress and the maximum displacement with varying thickness of the steel sheet
of the anti-explosion housing.
[0112] Referring to FIGS. 11 and 12, first, the test is conducted using the steel sheet with varying thickness. In the
test, an electrogalvanized steel sheet (SECC) is used for the steel sheet, and the thickness varies, for example, 1.6 mm,
10 mm, 20 mm, 30 mm, 40 mm, 100 mm, 200 mm for each steel sheet.
[0113] As a result of the test, it can be seen that as the steel sheet increases in thickness, the maximum displacement
and the maximum stress of the anti-explosion housing decreases. Additionally, it can be seen that the minimum thickness
of SECC at which the maximum stress does not exceed the yield stress (0.175 GPa) is 109 mm, and when the minimum
thickness is applied, the maximum displacement is 0.5 mm.
[0114] Meanwhile, it is desirable to apply the safety factor in the selection of the final thickness. As noted above, the
safety factor is a value set by the designer before the design in accordance with the safety requirement of the structure,
and in the case of machinery, a value between 1.2 and 2.0 is usually used. When the safety factor 2.0 is applied to
ensure greater safety, the final thickness of the steel sheet may be 218 mm that is obtained by multiplying 109 mm by
the safety factor 2.0.
[0115] It can be seen through the above-described simulation that when the steel sheet of approximately 200 mm or
more is applied to the anti-explosion housing, it is possible to achieve the internal pressure explosion proof design of
the anti-explosion housing of the energy storage system. Accordingly, in this embodiment, the steel sheet of approximately
200 mm or more is applied to the anti-explosion housing, it is possible to significantly increase the internal pressure
explosion proof performance of the anti-explosion housing.
[0116] According to the various embodiments described above, it is possible to provide the energy storage system 1
with improved fire or explosion safety of the battery rack 10.
[0117] While an exemplary embodiment of the present disclosure has been hereinabove illustrated and described,
the present disclosure is not limited to the above-described particular embodiment and it is obvious to those skilled in
the art that a variety of modifications and changes may be made thereto without departing from the claimed subject
matter of the present disclosure in the appended claims, and such modifications and changes should not be individually
understood from the technical aspects or scope of the present disclosure.

Claims

1. An energy storage system, comprising:

at least one battery rack; and
an anti-explosion housing hermetically accommodating the at least one battery rack.

2. The energy storage system according to claim 1, wherein the anti-explosion housing includes a steel sheet of a
predetermined thickness.

3. The energy storage system according to claim 1, wherein the anti-explosion housing includes:

a bottom cover configured to cover a bottom of the at least one battery rack;
a pair of side covers coupled to the bottom cover, and configured to cover two sides of the at least one battery rack;
a door unit coupled to the pair of side covers, wherein the door unit is open/closed on a front side of the at least
one battery rack;
a rear cover provided on a rear side of the door unit to cover a rear side of the at least one battery rack; and
a top cover provided on the rear cover and the door unit to cover a top of the at least one battery rack.

4. The energy storage system according to claim 3, wherein the anti-explosion housing includes a base plate to support
a bottom of the bottom cover.
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5. The energy storage system according to claim 4, wherein the base plate includes at least one reinforcement rib on
an upper surface to reinforce a strength of the base plate.

6. The energy storage system according to claim 3, wherein the pair of side covers include:

a first side cover to cover a side of the at least one battery rack; and
a second side cover positioned opposite the first side cover to cover an opposite side of the at least one battery
rack.

7. The energy storage system according to claim 6, wherein each of the first side cover and the second side cover
includes a plurality of side panels stacked upon one another.

8. The energy storage system according to claim 6, wherein the first side cover and the second side cover include a
thermal insulation panel positioned facing the side of the at least one battery rack.

9. The energy storage system according to claim 8, wherein the thermal insulation panel includes superwool.

10. The energy storage system according to claim 3, wherein the door unit is pivotably hinge-connected from the pair
of side covers.

11. The energy storage system according to claim 3, wherein a pair of the door units are provided, and each door unit
is connected to each side cover.

12. The energy storage system according to claim 3, wherein the rear cover includes:

at least one rear panel positioned facing the rear side of the at least one battery rack; and
an air-conditioning unit provided in the at least one rear panel to control an amount of heat generated from the
at least one battery rack.

13. The energy storage system according to claim 12, wherein when an abnormal situation in the at least one battery
rack occurs, the air-conditioning unit detects heat or smoke generated from the at least one battery rack and stops
the operation of the at least one battery rack.

14. The energy storage system according to claim 3, wherein the anti-explosion housing includes at least one guide
pole between the door unit and the rear cover to guide the support of the at least one battery rack.
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