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(54) POWER CONVERSION DEVICE

(57) A power conversion device according to an em-
bodiment of the present invention comprises: a DC link
capacitor charged with a direct-current power supplied
from a power supply part; a fuse part, connected to an
output terminal of the power supply part, for breaking a
current which is output from or supplied to the power
supply part and has a first breaking magnitude or greater;
a relay part which comprises a first relay for connecting
a positive terminal of the fuse part to a positive terminal
of the DC link capacitor and a second relay for connecting
a negative terminal of the fuse part to a negative terminal
of the DC link capacitor; an initial charge part, connected
to the first relay in parallel, for charging the DC link ca-
pacitor by using direct-current power supplied from the
power supply part; and a power conversion part for con-
verting the direct-current power supplied from the power
supply part into alternating-current power when the DC
link capacitor has been charged and supplying the alter-
nating-current power to a load terminal.
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Description

Field

[0001] The present disclosure relates to a power con-
version device. More specifically, the present disclosure
relates to a power conversion device that blocks over-
current using protective cooperation between a fuse and
a relay.

Description of Related Art

[0002] A power conversion device converts DC power
generated from a battery or a solar cell into AC power
and supplies the same to a power system and a load
terminal, or converts AC power supplied from the power
system into DC power and stores the same in a battery.
[0003] FIG. 1 shows a conventional power conversion
device 1. Hereinafter, referring to FIG. 1, a method by
which the conventional power conversion device 1 pre-
vents over-current will be described in detail.
[0004] Referring to FIG. 1, the conventional power con-
version device 1 includes a battery 10, an initial-charge
relay 21, an initial-charge resistor 22, a DC circuit breaker
(Direct Current Circuit Breaker; DCCB) 30, a DC link ca-
pacitor 40, and an inverter 50.
[0005] The conventional power conversion device 1
turns on and off the initial-charge relay 21 and the DC
circuit breaker 30 respectively to charge the DC link ca-
pacitor 40 with the DC power of the battery 10. More
specifically, the power conversion device 1 charges the
DC link capacitor 40 by supplying the DC power of the
battery 10 dropped through the initial-charge resistor 22
to the DC link capacitor 40.
[0006] The conventional power conversion device 1
then turns off and on the initial-charge relay 21 and the
DC circuit breaker 30 respectively, and provides a PWM
(pulse width modulation) signal to the inverter 50 to con-
vert power from the battery 10 to an AC power and supply
the AC power to a load terminal 60.
[0007] In this connection, the DC circuit breaker 30
measures a magnitude of the DC current output from
battery 10. If the magnitude of the measured current is
greater than or equal to a certain magnitude, the DC cir-
cuit breaker 30 blocks the corresponding current so that
no over-current is supplied to the load terminal 60.
[0008] However, the DC circuit breaker 30 used in the
conventional power conversion device 1 has a large size
and a very expensive price. In addition, a large-capacity
power conversion device 1 uses the DC circuit breaker
30 with automatic on/off operation. In order to control
such a DC circuit breaker 30, an expensive motor oper-
ator must be additionally provided, thereby increasing an
overall system construction cost.

DISCLOSURE

TECHNICAL PURPOSES

[0009] One purpose of the present disclosure is to pro-
vide a power conversion device in which a conventional
DC circuit breaker is replaced with fuses and relays with
different blocking characteristics to reduce a cost of con-
structing a circuit and reduce a size of the circuit.
[0010] Further, another purpose of the present disclo-
sure is to provide a power conversion device in which a
relay performing a blocking operation of an over-current
from a power supply is different from a relay performing
a blocking operation of an over-current from a load ter-
minal, thereby to reduce the number of blockings by each
relay.
[0011] Purposes of the present disclosure are not lim-
ited to the above-mentioned purpose. Other purposes
and advantages of the present disclosure as not men-
tioned above may be understood from following descrip-
tions and more clearly understood from embodiments of
the present disclosure. Further, it will be readily appreci-
ated that the purposes and advantages of the present
disclosure may be realized by features and combinations
thereof as disclosed in the claims.

TECHNICAL SOLUTIONS

[0012] One aspect of the present disclosure provides
a power conversion device including: a DC link capacitor
charged by direct current (DC) power supplied from a
power supply; a fuse unit connected to an output of the
power supply, wherein the fuse unit is configured for
blocking a current output from the power supply or to be
supplied to the power supply and having a magnitude
greater than or equal to a first blocking magnitude; a relay
unit including a first relay connecting a positive terminal
of the fuse unit and a positive terminal of the DC link
capacitor, and a second relay connecting a negative ter-
minal of the fuse unit and a negative terminal of the DC
link capacitor; an initial charging unit connected in parallel
with the first relay, wherein the initial charging unit is con-
figured to charge the DC link capacitor with the DC power
supplied from the power supply; and a power converter
configured to convert the DC power from the power sup-
ply into AC power when the DC link capacitor has been
charged, and to supply the converted AC power to a load
terminal.

TECHNICAL EFFECTS

[0013] In accordance with the present disclosure, a
conventional DC circuit breaker is replaced with fuses
and relays with different blocking characteristics to re-
duce a cost of constructing a circuit and reduce a size of
the circuit.
[0014] Further, in accordance with the present disclo-
sure, a relay performing a blocking operation of an over-

1 2 



EP 3 633 818 A1

3

5

10

15

20

25

30

35

40

45

50

55

current from a power supply is different from a relay per-
forming a blocking operation of an over-current from a
load terminal, thereby to reduce the number of blockings
by each relay.

BRIEF DESCRIPTION OF DRAWINGS

[0015]

FIG. 1 shows a conventional power conversion de-
vice.

FIG. 2 is a schematic diagram of a power conversion
device according to one embodiment of the present
disclosure.

FIG. 3 is a schematic diagram showing a configura-
tion of the power conversion device shown in FIG. 2.

FIG. 4 is a circuit diagram of the power conversion
device shown in FIG. 2.

FIG. 5 shows charging of a DC link capacitor with
DC power supplied from a power supply.

FIG. 6 shows converting of DC power supplied from
a power supply into AC power and suppling the AC
power to a load terminal.

FIG. 7 is a graph showing blocking characteristics
(time-current curve) of a fuse and a relay according
to an embodiment of the present disclosure.

DETAILED DESCRIPTIONS

[0016] The above objects, features and advantages
are described in detail below with reference to the ac-
companying drawings. Accordingly, a person having or-
dinary knowledge in the technical field to which the
present disclosure belongs may easily implement a tech-
nical idea of the present disclosure. In describing the
present disclosure, when it is determined that detailed
descriptions of known components and methods related
to the present disclosure may unnecessarily obscure a
gist of the present disclosure, the detailed descriptions
thereof will be omitted. Hereinafter, exemplary embodi-
ments of the present disclosure will be described in detail
with reference to the accompanying drawings. In the
drawings, the same reference numerals are used to in-
dicate the same or similar components.
[0017] FIG. 2 is a schematic diagram of a power con-
version device 100 according to one embodiment of the
present disclosure. Referring to FIG. 2, the power con-
version device 100 according to an embodiment of the
present disclosure may include a DC link capacitor 110,
a fuse unit 120, a relay unit 130, an initial charging unit
140, and a power converter 150. The power conversion
device 100 shown in FIG. 2 is based on one embodiment.

Thus, components thereof are not limited to the embod-
iment shown in FIG. 2. Some components may be added,
changed, or deleted as necessary.
[0018] FIG. 3 is a schematic diagram showing a con-
figuration of the power conversion device 100 shown in
FIG. 2. FIG. 4 is a circuit diagram of the power conversion
device 100 shown in FIG. 2. Hereinafter, the power con-
version device 100 and components thereof will be de-
scribed in detail with reference to FIGS. 2 to 4.
[0019] Referring to FIG. 3, the DC link capacitor 110
may be charged with DC power supplied from the power
supply 210. The power supply 210 may refer to means
for supplying the DC power, and may include a battery,
a fuel cell, a solar cell, and the like.
[0020] The DC link capacitor 110 may store the DC
power supplied from the power supply 210 in a form of
a voltage of a certain magnitude in order to supply a DC
voltage to the power converter 150 as described later.
[0021] To this end, the device 100 may further include
a boost-up/drop-down circuit, that is, a DC/DC converter,
a switching regulator and the like between the DC link
capacitor 110 and the power supply 210. In this connec-
tion, the DC link capacitor 110 may smooth an output
voltage output from the DC/DC converter, switching reg-
ulator, or the like to store therein a voltage of a certain
magnitude.
[0022] The fuse unit 120 is connected to an output of
the power supply 210 and may block a current having a
magnitude equal to or above a first blocking magnitude
that is output from or is to be supplied to the power supply
210. In other words, the fuse unit 120 may block the cor-
responding current when a magnitude of the current flow-
ing in the fuse unit 120 is greater than or equal to the first
blocking magnitude.
[0023] In this connection, the first blocking magnitude
may be determined based on blocking characteristics of
the fuse unit 120. The blocking characteristic will be de-
scribed later.
[0024] The fuse unit 120 may be configured to include
one or more fuses that are blown by heat generated by
the corresponding current having a magnitude equal to
or above a certain magnitude. Referring to FIG. 4, the
fuse unit 120 may include a first fuse 121 in series with
a positive terminal (+) of the power supply 210 and a
second fuse 122 in series with a negative terminal (-) of
the power supply 210.
[0025] Accordingly, the first fuse 121 may be blown
when a magnitude of the current flowing through the first
fuse 121 is equal to or greater than the first blocking mag-
nitude. Further, the second fuse 122 may be blown when
a magnitude of the current flowing through the second
fuse 122 is greater than or equal to the first blocking mag-
nitude.
[0026] Each of the first fuse 121 and the second fuse
122 as described above may be embodied as a DC fuse
or an AC fuse. However, since the fuse unit 120 is con-
nected in series with the power supply 210 for supplying
the DC power, each of the first fuse 121 and second fuse

3 4 



EP 3 633 818 A1

4

5

10

15

20

25

30

35

40

45

50

55

122 may be preferably a DC fuse.
[0027] Referring back to FIG. 4, the relay unit 130 may
include a first relay 131 for connecting a positive terminal
of the fuse unit 120 and a positive terminal of the DC link
capacitor 110 with each other and a second relay 132
for connecting a negative terminal of the fuse unit 120
and a negative terminal of the DC link capacitor 110 with
each other.
[0028] The first relay 131 and the second relay 132
may contain an electromagnet, for example a coil, therein
and may be turned on or off by a magnetic field generated
from the electromagnet. Since the electromagnet is gen-
erated by an excitation signal provided from a control
module (not shown), an operation state of each of the
relays constituting the relay unit 130 may be controlled
by the control module.
[0029] In one example, the relay unit 130 may block a
current having a magnitude above or equal to a second
blocking magnitude flowing in the first relay 131 or the
second relay 132 regardless of control from the control
module.
[0030] In other words, the first relay 131 may block the
corresponding current when a magnitude of the current
flowing through the first relay 131 is greater than or equal
to the second blocking magnitude. Further, the second
relay 132 may block the corresponding current when a
magnitude of the current flowing through the second relay
132 is greater than or equal to the second blocking mag-
nitude.
[0031] The relay unit 130 may automatically block the
corresponding current when a magnitude of the current
flowing through the relay unit 130 is greater than or equal
to the second blocking magnitude.
[0032] When the power supply 210 supplies the DC
power, a blocking capacity and a number of times of
blocking by each relay based on a current direction may
be limited. Accordingly, the second blocking magnitude
in accordance with the present disclosure may be deter-
mined based on a blocking capacity by each relay.
[0033] Referring back to FIG. 4, when an initial-charge
relay 141 to be described later is turned off, and when at
least one of the first relay 131 and the second relay 132
is turned off, the power supply 210 and the DC link ca-
pacitor 110 may be disconnected from each other.
[0034] Accordingly, in order to reduce the number of
blockings by each relay, the first relay 131 may block a
current having a magnitude higher than or equal to the
second blocking magnitude as supplied from the power
supply 210. In one example, the second relay 132 may
block a current having a magnitude greater than or equal
to the second blocking magnitude to be supplied to the
power supply 210, that is, as supplied from the load ter-
minal 220.
[0035] In other words, when the magnitude of the cur-
rent supplied from the power supply 210 is greater than
or equal to the second blocking magnitude, the current
may be blocked only by the first relay 131. When the
magnitude of the current to be supplied to the power sup-

ply 210 is greater than or equal to the second blocking
magnitude, the current may be blocked only by the sec-
ond relay 132.
[0036] As described above, in accordance with the
present disclosure, the device 100 may reduce the
number of blockings by each relay by differentiating be-
tween the relay performing the blocking operation of the
over-current generated from the power supply 210 and
the relay performing the blocking operation of the over-
current generated from the load terminal 220.
[0037] Referring back to FIG. 3 and FIG. 4, the initial
charging unit 140 is connected in parallel with the first
relay 131 and may charge the DC link capacitor 110 with
the DC power supplied from the power supply 210.
[0038] When the DC link capacitor 110 is not charged,
the power supplied to the load terminal 220 may be un-
stable. Accordingly, the initial charging unit 140 may
charge the DC link capacitor 110 before the power con-
verter 150 as described later supplies power to the load
terminal 220.
[0039] FIG. 5 shows the charging of the DC link capac-
itor 110 with the DC power supplied from the power sup-
ply 210. Hereinafter, a process of charging the DC link
capacitor 110 by the initial charging unit 140 will be de-
scribed in detail with reference to FIGS. 3 to 5.
[0040] The initial charging unit 140 may charge the DC
link capacitor 110 with the DC power supplied from the
power supply 210 when the first relay 131 is turned off
and the second relay 132 is turned on. As described
above, a voltage of a certain magnitude may be stored
in the DC link capacitor 110. In this connection, the certain
magnitude may be lower than a DC voltage supplied from
the power supply 210.
[0041] Accordingly, as shown in FIG. 4, the initial
charging unit 140 may include an initial-charge relay 141
to block the DC power supplied from the power supply
210, and an initial-charge resistor to drop a magnitude
of the DC power supplied from the power supply 210 142.
[0042] In this connection, the initial-charge relay 141
may include an electromagnet, for example, a coil, as in
the first relay 131 and second relay 132 and may be
turned on or off by the magnetic field generated by the
electromagnet. Since the electromagnet is generated by
the excitation signal provided from the control module,
the operating state of the initial-charge relay 141 may be
controlled by the control module.
[0043] When the first relay 131 and second relay 132
are turned off and on respectively, and the initial-charge
relay 141 is turned on, and power is not applied to the
power converter 150 to be described later, the circuit
shown in FIG. 4 may be represented as shown in FIG. 5.
[0044] In this connection, the DC power supplied from
the power supply 210 may be dropped by the initial-
charge resistor 142 and then may be applied to the DC
link capacitor 110. Accordingly, a magnitude of the volt-
age applied to the DC link capacitor 110 may be control-
led by adjusting a magnitude of a resistance of the initial-
charge resistor 142.
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[0045] Referring back to FIG. 3 and FIG. 4, when the
DC link capacitor 110 has been charged, the power con-
verter 150 may convert the DC power supplied from the
power supply 210 into AC power and supply the AC pow-
er to the load terminal 220.
[0046] As shown in FIG. 4, the power converter 150
may convert the DC power supplied from the voltage
source into AC power according to the PWM (pulse width
modulation) control of the control module. To this end,
the power converter 150 may include a plurality of power
switching elements for performing switching operations
according to the PWM control. The switching element
may be embodied as an IGBT (Insulated Gate Bipolar
Transistor) in one example.
[0047] The DC voltage charged in the DC link capacitor
110 may be converted into AC power by the power con-
verter 150 and then the AC power may be supplied to
the load terminal 220. In this connection, the load terminal
220 may be connected to a system in which power is
used, for example, a load.
[0048] FIG. 6 shows a scheme in which DC power sup-
plied from the power supply 210 is converted into AC
power and then, AC power is supplied to the load terminal
220. Hereinafter, the process of supplying the AC power
to the load terminal 220 by the power converter 150 will
be described in detail with reference to FIGS. 4 and 6.
[0049] When the above-described DC link capacitor
110 has been charged, the initial-charge relay 141 may
be turned off and the first relay 131 may be turned on.
[0050] More specifically, as shown in FIG. 5, when the
DC link capacitor 110 is being charged, the initial-charge
relay 141 may be turned on and the first relay 131 may
be turned off.
[0051] In this connection, the control module measures
a voltage of the DC link capacitor 110. When the meas-
ured voltage reaches a certain voltage, the control mod-
ule may block the excitation signal to be provided to the
initial-charge relay 141 and may provide the excitation
signal to the first relay 131. Accordingly, the initial-charge
relay 141 may be turned off and the first relay 131 may
be turned on.
[0052] When the initial-charge relay 141 is turned off
and the first relay 131 and second relay 132 are turned
on, the circuit shown in FIG. 4 may be changed into as
shown in FIG. 6. The power converter 150 may convert
the DC voltage stored in the DC link capacitor 110 into
a three-phase AC power and supply the AC power to the
load terminal 220.
[0053] Referring to FIG. 4 to FIG. 6 again to summarize
the above description, first, the initial-charge relay 141
and second relay 132 are turned on, and the first relay
131 is turned off to charge the DC link capacitor 110 with
the DC power supplied from the power supply 210.
[0054] When the DC link capacitor 110 has been
charged, the initial-charge relay 141 is turned off, and
the first relay 131 is turned on. Then, the power converter
150 converts the DC power supplied from the power sup-
ply 210 into AC power via the PWM switching control and

supplies the AC power to the load terminal 220.
[0055] In one example, the device in accordance with
the present disclosure may further include an AC fuse
unit (not shown) that is connected in series to and dis-
posed between the power converter 150 and load termi-
nal 220, and blocks a current having a magnitude equal
to or greater than a third blocking magnitude, as supplied
from the load terminal 220.
[0056] In this connection, the third blocking magnitude
may be determined based on blocking characteristics of
each of fuses constituting the AC fuse unit. The blocking
characteristic will be described later.
[0057] The AC fuse unit may include one or more AC
fuses. More specifically, the AC fuse unit may include
three AC fuses connected to and disposed between the
output of the power converter 150 and the load terminal
220 as shown in FIG. 4.
[0058] For example, each AC fuse may be located in
each of U phase, V phase, and W phase lines for con-
necting the power converter 150 and the load terminal
220 with each other. When an AC current having a mag-
nitude above or equal to a certain magnitude flows
through each AC fuse, each AC fuse may be blown by
heat generated by the corresponding current. According-
ly, each AC fuse may be blown when a magnitude of the
AC current flowing through each AC fuse is greater than
or equal to a third blocking magnitude.
[0059] As described above, since the over-current out-
put from the power supply 210 is blocked by the fuse unit
120 and the relay unit 130, the AC current blocked by
the AC fuse unit may be over-current supplied from the
load terminal.
[0060] FIG. 7 is a graph showing blocking character-
istics (time-current curve) of a fuse and a relay according
to an embodiment of the present disclosure. Hereinafter,
referring to FIG. 4, FIG. 6 and FIG. 7, a process in which
the fuse unit 120 and relay unit 130 block the over-current
based on the blocking characteristics of the fuse and re-
lay will be described in detail.
[0061] As described above, the fuse unit 120 may block
a current having a magnitude equal to or above first block-
ing magnitude. The relay unit 130 may block a current
having a magnitude equal to or above the second block-
ing magnitude. In this connection, the first blocking mag-
nitude may be determined based on the blocking char-
acteristics of the fuse unit 120, while the second blocking
magnitude may be determined based on the blocking
characteristic of the relay unit 130.
[0062] Referring to FIG. 7, the blocking characteristics
of the fuse and relay may be represented as a graph of
a blocking time based on a magnitude of a current. Re-
ferring to the blocking characteristic graph of the fuse
and the relay, the magnitude of the current as blocked
by the fuse and the relay may not be constant. In other
words, the aforementioned first blocking magnitude and
second blocking magnitude are not specific magnitudes
and may vary based on the blocking time.
[0063] For example, referring to the blocking charac-
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teristic curve of the relay, when the second blocking mag-
nitude is 100 [A], the relay may block the corresponding
current in at least 10 [sec] (A1). When the second block-
ing magnitude is 1000 [A], the relay may block the cor-
responding current in at least 1 [sec] (A2).
[0064] In other words, when a current of 100 [A] flows
in the relay for more than 10 seconds, the relay may block
the current of 100 [A]. Further, when a current of 1000
[A] flows in the relay for more than 1 second, the relay
may block the current of 1000 [A]. Accordingly, an upper
right region of each blocking characteristic graph shown
in FIG. 7 may be a blocking region.
[0065] The device in accordance with the present dis-
closure may perform protective cooperation between the
relays and fuses with different blocking characteristics.
[0066] More specifically, as shown in FIG. 7, the block-
ing region by the combination of the fuse and the relay
in accordance with the present disclosure may contain
an entirety of a blocking region of the conventional DC
circuit breaker (Direct Current Circuit Breaker).
[0067] Accordingly, the device in accordance with the
present disclosure may not only block all currents in the
region blocked by the conventional DC circuit breaker,
but may also block currents faster than the conventional
DC circuit breaker.
[0068] As described above, when the initial-charge re-
lay 141 shown in FIG. 4 is turned off, and the first relay
131 and the second relay 132 are turned on, the DC
power supplied from the power supply 210 may be con-
verted into AC power which in turn may be supplied to
the load terminal 220 as shown in FIG. 6.
[0069] In this connection, magnitudes of the currents
flowing through the first fuse 121 and the first relay 131
connected in series with each other may be the same.
Further, magnitudes of the currents flowing through the
second fuse 122 and second relay 132 connected in se-
ries with each other may be the same.
[0070] When 100 [A] current flows in the first fuse 121
and first relay 131 due to over-current output from the
power supply 210 or suppled from the load terminal 220,
the blocking time by the relay is earlier than the blocking
time by the fuse, as shown in FIG. 7, such that the relay
may block the corresponding current 10 seconds since
the corresponding current flows (A1).
[0071] On the other hand, when current of 1000 [A]
flows in the first fuse 121 and the first relay 131 due to
over-current output from the power supply 210 or sup-
plied from the load terminal 220, the blocking time by the
fuse is earlier than the blocking time by the relay as shown
in FIG. 7. Thus, in 0.1 second since the current flows,
the fuse may block the current (B).
[0072] In one example, as described above, the first
fuse 121 and first relay 131 may block only the over-
current output from the power supply 210, while the sec-
ond fuse 122 and the second relay 132 may only block
the over-current output from the load terminal 220.
[0073] In this case, when over-current is output from
the power supply 210, only the first fuse 121 and the first

relay 131 may perform the above-described protective
cooperation function. On the contrary, when the over-
current is output from the load terminal 220, only the sec-
ond fuse 122 and the second relay 132 may perform the
above-described protective cooperation function.
[0074] In summary, when an abnormal state occurs in
the load terminal 220 or power supply 210 and thus the
over-current occurs, the current blocking operation by
the conventional DC circuit breaker may be implemented
by the protective cooperation between the relay unit 130
and fuse unit 120.
[0075] More specifically, when the over-current occurs
in the power supply 210 as described above, the current
blocking operation may be performed by the protective
cooperation between the first fuse 121 and the first relay
131. When the over-current occurs in the load terminal
220, the current blocking operation may be performed
by the protective cooperation between the second fuse
122 and the second relay 132.
[0076] As described above, in accordance with the
present disclosure, a conventional DC circuit breaker is
replaced with fuses and relays with different blocking
characteristics to reduce a cost of constructing a circuit
and reduce a size of the circuit.
[0077] The present disclosure as described above may
be subjected to various substitutions, modifications, and
changes by a person having ordinary knowledge in the
technical field to which the present disclosure belongs
without departing from the technical spirit of the present
disclosure. Thus, the present disclosure is not limited by
the accompanying drawings.

Claims

1. A power conversion device 100 including:

a DC link capacitor 110 charged by direct current
(DC) power supplied from a power supply 210;
a fuse unit 120 connected to an output of the
power supply 210, wherein the fuse unit 120 is
configured for blocking a current output from the
power supply 210 or to be supplied to the power
supply 210 and having a magnitude greater than
or equal to a first blocking magnitude;
a relay unit 130 including a first relay 131 con-
necting a positive terminal of the fuse unit 120
and a positive terminal of the DC link capacitor
110, and a second relay 132 connecting a neg-
ative terminal of the fuse unit 120 and a negative
terminal of the DC link capacitor 110;
an initial charging unit 140 connected in parallel
with the first relay 131, wherein the initial charg-
ing unit 140 is configured to charge the DC link
capacitor 110 with the DC power supplied from
the power supply 210; and
a power converter 150 configured to convert the
DC power from the power supply 210 into AC
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power when the DC link capacitor 110 has been
charged, and to supply the converted AC power
to a load terminal 220.

2. The power conversion device 100 of claim 1, wherein
the fuse unit 120 includes:

a first fuse 121 in series with a positive terminal
of the power supply 210; and
a second fuse 122 in series with a negative ter-
minal of the power supply 210.

3. The power conversion device 100 of claim 1, wherein
the relay unit 130 is configured to block a current
flowing in the first relay 131 or the second relay 132
and having a magnitude equal to or greater than a
second blocking magnitude.

4. The power conversion device 100 of claim 3, wherein
the first relay 131 is configured to block a current
supplied from the power supply 210 and having a
magnitude equal to or greater than the second block-
ing magnitude,
wherein the second relay 132 is configured to block
a current to be supplied to the power supply 210 and
having a magnitude equal to or greater than the sec-
ond blocking magnitude.

5. The power conversion device 100 of claim 3, wherein
the first blocking magnitude is determined based on
blocking characteristics of the fuse unit 120,
wherein the second blocking magnitude is deter-
mined based on blocking characteristics of the relay
unit 130.

6. The power conversion device 100 of claim 1, wherein
when the first relay 131 is turned off and the second
relay 132 is turned on, the initial charging unit 140
is configured to charge the DC link capacitor 110
with the DC power supplied from the power supply
210.

7. The power conversion device 100 of claim 1, wherein
the initial charging unit 140 includes:

an initial-charge relay 141 configured to block
the DC power supplied from the power supply
210; and
an initial-charge resistor 142 configured to drop
a magnitude of the DC power supplied from the
power supply 210.

8. The power conversion device 100 of claim 7, wherein
when the DC link capacitor 110 has been charged,
the initial-charge relay 141 is turned off and the first
relay 131 is turned on.

9. The power conversion device of claim 1, wherein the

power conversion device 100 further include an AC
fuse unit connected in series to and disposed be-
tween the power converter 150 and the load terminal
220, wherein the AC fuse unit is configured for block-
ing a current supplied from the load terminal 220 and
having a magnitude greater than or equal to a third
blocking magnitude.

11 12 



EP 3 633 818 A1

8



EP 3 633 818 A1

9



EP 3 633 818 A1

10



EP 3 633 818 A1

11



EP 3 633 818 A1

12



EP 3 633 818 A1

13



EP 3 633 818 A1

14



EP 3 633 818 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 3 633 818 A1

16

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

