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DC CIRCU T BREAKER 5 BACKGROUND OF THE I NVENTION [Field of the Invention]
The present invention relates to a DC switchgear and, nore particularly, to
a DC switchgear provided with a comutation-type DC circuit breaker. 10

[ Description of Related Art] The DC switchgear according to the present

I nvention has a commutation-type DC circuit breaker. Devices constituting a
DC switchgear including a comrutation-type DC circuit breaker are al

di sposed in a 15 single comon accommpdgting box in which the DC sw tchgear
I s accommodat ed. Japanese Patent Application Laid-open Publication No.

2000- 50431 di scl oses an exenplary structure of a DC sw tchgear in which

various ty i onmodat ed in an accommodati ng box. 20 For
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whi ch can be ought into and taken out

5 BACKGROUND OF THE INVENTION
[Field of the Invention]
The present invention relates to a DC switchgear and,
more particularly, to a DC switchgear provided with a
commutation-type DC circuit breaker.

10 [Description of Related Art]

The DC switchgear according to the present invention
has a commutation-type DC circuit breaker.

Devices constituting a DC switchgear including a
commutation-type DC circuit breaker are all disposed in a

15 single common accommodating box in which the DC switchgear
is accommodated. Japanese Patent Application Laid-open
Publication No. 2000-50431 discloses an exemplary structure
of a DC switchgear in which various types of devices are
accommodated in an accommodating box.

20 For the DC switchgear disclosed in the Japanese Patent
Application Laid-open Publication No. 2000-50431, for
example, the devices disclosed as being accommodated in a
single common accommodating box include a main switch,
disposed at the bottom of the front inside the common

25 accommodating box, which can bhe brought into and taken out



- 2 of it, a non-linear resistor disposed behind the main swtch, a
comut ati ng capacitor di sposed above the non- |inear resistor, control

devi ces disposed in front of the conmutating capacitor to control and
operate various types 5 of devices, a bus bar and connection conductors

di sposed in the internal space of the accomodati ng box, and an

overcurrent detection relay attached to the bus bar. The conmutation-type DC
circuit breaker having the above conponents is structured so that when an
excessive 10 current flows in a main cigcuit having the main switch and the
i ke, a commutating switch is turned on after the main switch opens so as
to supply a high-frequency AC current, that is, oscillating comrutation
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the internal space of the accommodating box, and an

overcurrent detection relay attached to the bus bar.
The commutation-type DC circuit breaker having the
above components is structured so that when an excessive
10 current flows in a main circuit having the main switch and
the like, a commutating switch is turned on after the main
switch opens so as to supply a high-frequency AC current,
that is, oscillating commutation current, involved in a
discharge from the commutating capacitor. Therefore, the
15 oscillating commutation current is superimposed on a main
circuit current flowing in the main circuit and thereby a
current zero is generated shutting off the excessive main
circuit current.
In addition to the commutation-type DC circuit breaker,
20 which opens and closes the main circuit, the DC switchgear
has, in the common accommodating box, a disconnector for
disconnecting the main circuit, a current transformer and
voltage transformer for measuring and controlling electric
power supplied to an external locad, a protective relay for

25 protecting the circuit, an auxiliary relay and switches for



25 protecting the circuit, an auxiliary relay and switches for - 3
controlling the switchgear, and |lanps and a failure indicator for

indicating the status of the circuit breaker, a failure status, and the

| i ke. As described above, conventional DC switchgears are 5 structured in

such a way that their al

constituting devices are accommpdated in a single

common accommodating box. However, the types, structures, and placenents of

the devices that constitute a DC switchgear and are 10 accommobdat ed on a
per-sw tchgear basis vary dependi ng on. ghe application,

the like of the DC sw tchgear. Patent Docunent 1: Japanese Patent
Application Laid- open Publication No. 2000-50431 15 SUMVARY OF THE
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As described above, conventional DC switchgears are
structured in such a way that their all constituting
devices are accommodated in a single common accommodating
box.

However, the types, structures, and placements of the
devices that constitute a DC switchgear and are
accommodated on a per-switchgear basis vary depending on
the application, specifications, and the like of the DC
switchgear.

Patent Document 1: Japanese Patent Application Laid-

open Publication No. 2000-50431

SUMMARY OF THE INVENTION

However, although the types, structures, and placements
0f the devices constituting a DC switchgear having an
arrangement as disclosed in Japanese Patent Application
Laid-open Publication No. 2000-50431 vary depending on the
application, specifications, and the like of the each DC
switchgear, all the devices constituting the DC switchgear
are accommodated in a single common accommodating box.
Therefore, all DC switchgear constituting devices must be

designed individually for each DC switchgear.

q%&yﬁh&%_the DC switchgear are accommobdat ed
OX.



Therefore, all DC switchgear constituting devices nust be 25 designed

I ndividually for each DC swtchgear. - 4 Since the structures of the

devi ces acconmpdated in the accomodating box vary dependi ng on the each DC
switchgear, as described above, when DC sw tchgears are manufactured,
manuf act uri ng procedures cannot be standardized. 5 Accordingly, |abor hours
and tinme are taken to manufacture DC sw tchgears, making them expensi ve.
The purpose of the present invention is to provide a DC sw tchgear provided
with a cormutating DC circuit breaker _fgr_which | abor hours and tine taken
to design and 10 manufacture a DC swi tchgear suitable for various
appl i cations and specifications can be reduced by standardizing t he design
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5 Accordingly, labor hours and time are taken to manufacture

DC switchgears, making them expensive.

The purpose of the present invention is to provide a DC
switchgear provided with a commutating DC circuit breaker
for which labor hours and time taken to design and

10 manufacture a DC switchgear suitable for wvarious
applications and specifications can be reduced by
standardizing the design of a DC circuit breaker
accommodating box.

The inventive DC switchgear provided with a

15 commutation-type DC circuit breaker having a main circuit
provided with a main switch for interconnecting a DC power
supply and a locad and for enabling and disabling a main
circuit current flow, and a commutating circuit provided
with a commutating capacitor and a commutating switch,

20 which is connected electrically parallel to the maln switch,
comprising: a DC circuit breaker accommodating box includes,
as a standard arrangement, the main circuit provided with
the main switch, and the commutation-type DC circuit
breaker having the commutating circuit provided with the

25 commutating capacitor and the commutating switch, which are



the main switch, and the commutation-type DC circuit breaker having the
commutating circuit provided with the 25 comutating capacitor and the
comut ating switch, which are - 5 connected electrically parallel to the
main switch; a front accommodati ng box di sposed on the front of the DC
circuit breaker accommpdati ng box, which acconmopdat es devices having
functions for controlling the swtchgear and 5 indicating a status of the
switchgear including a failure status thereof; and a rear accommodati ng box
di sposed on the back of the DC circuit greaker accommodating box, which
accomobdat es a device for nonitoring a status of the main circuit and
protecting the main circuit; wherein the front 10 accommbdati ng box and the
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status thereof; and a rear accommodating box disposed on
the back of the DC circuit breaker accommodating hox, which
accommodates a device for monitoring a status of the main
circuit and protecting the main circuit; wherein the front
i0 accommodating box and the rear accommodating box are
connected to the DC circuit breaker accommodating box to
form an integrated DC switchgear.
Alternatively, the inventive DC switchgear provided
with a commutation-type DC circuit breaker having a main
15 ¢lrcuit provided with a main switch for interconnectingra
DC power supply and a load and for enabling and disabling a
main circuit current flow, and a commutating circuit
provided with a commutating capacitor and a commutating
switch, which are connected electrically parallel to the
20 main switch, comprising: a DC circuit breaker accommodating
box includes, as a standard device arrangement, a movable
main switch driving device having the main switch and the
commuiting switch, a non-linear resistor and a saturable
reactor disposed behind the main switch driving device, the

25 commutating capacitor dispesed above the non-linear



main swtch driving device having the main switch and the conmmuting sw tch
a non-linear resistor and a saturable reactor disposed behind the main
switch driving device, the 25 conmutating capacitor di sposed above the
non-linear - 6 resistor, control devices for controlling and operating

di sposed devi ces, a bus bar and a connection conductor connected to the bus
bar, an isolating point linked to the main switch, the conutating sw tch,
t he bus bar, and the 5 connection conductor, and an overcurrent detection
relay attached to the connection conducgor flowng a main circuit current;
a front acconmmodati ng box di sposed on the front of the DC circuit breaker
accommodat i ng box, which accommopdat es devi ces having functions for

controll i ngddiarohd YrahicHeatbd T Aditd AR Whdlogeihisitid Choear

including failure status thereof; and a rear accomibdati ng box sposed on
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I's possible 1o provi de a sw tchigear provided wth a ‘commutati ng DC

5 connection conductor, and an overcurrent detection relay

attached to the connection conductor flowing a main circuit
current:; a front accommodating bhox disposed on the front of
the DC c¢ircuit breaker accommodating box, which
accommodates devices having functions for controlling the
10 switchgear and indicating a status of the switchgear
including failure status thereof; and a rear accommodating
box disposed on the back of the DC circuit breaker
accommodating box, which accommodates a device for
monitering a status of the main circuit and protecting the
15 main circuit; wherein the front accommodating box and the
rear accommodating box are connected to the DC circuit
breaker accommodating box to form an integrated DC
switchgear,
According to the present invention, it is possible to
20 provide a DC switchgear provided with a commutating DC
circuit breaker for which labor hours and time taken to
design and manufacture a DC switchgear suitable for wvarious
applications and specifications can be reduced by
standardizing the design of a DC circuit breaker

25 accommodating box.



circuit breaker for which |abor hours and tinme taken to design and

manuf acture a DC switchgear suitable for various applications and

speci fications can be reduced by standardizing the design of a DC circuit
breaker 25 accommodating box. - 7 - BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
Is a schematic cross sectional viewto show the structure of a DC

swi tchgear having a commutation-type DC circuit breaker of an enbodi nent of
the present invention. 5 FIG 2 is a schematic cross sectional view to show
the structure of a DC sw tchgear havipgya_commutation-type DC circuit
breaker of another enbodi nent of the present invention. FIG 3 is a
schematic circuit of a DC circuit breaker 10 having a comrutati on-type DC

circuit br Eﬁﬂ%ﬁggéﬁﬁggqui t in Fig. 1 and Fig. 2. DETAILED
DESCRI PTI O%?@Er Nﬁ!&éﬁ}@m% swi t chgear having a
commut ati on-ty [ t e
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provi ded V“éf%éhl 'ﬂ%egﬂéf:of an embodiment of the present invention.

5 FIG. 2 1s a schematic cross sectional view to show the
structure of a DC switchgear having a commutation-type DC
¢circuit breaker of another emboediment of the present
invention.

FIG. 3 is a schematic circuit of a DC circuit breaker
10 having a commutation-type DC circuit breaker C of the

embodiment shown in Fig. 1 and Fig. 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A DC switchgear having a commutation-type DC circuit

15 breaker of embodiment of the present invention will be

described with reference to the drawings.

[Pirst embodiment]

FIG. 3 is a schematic circuit of a DC circuit breaker
having a commutation-type DC circuit breaker C.

20 In FIG. 3, a main circuit A provided with a main switch
3 and a saturable reactor 10 which are comprised of a
commtitation-type DC circult breaker C is interconnectd with
a DC power source 60 and a load 70. The commutation-type DC
circuit breaker C is provided with a commutating circuit B

25 which is connected to the main circuit A having the main



3 and a saturable reactor 10 which are conprised of a commutation-type DC
circuit breaker Cis interconnectd with a DC power source 60 and a | oad 70.
The conmutation-type DC circuit breaker Cis provided with a commutating
circuit B 25 which is connected to the main circuit A having the main 8 -
switch 3. The commutating circuits B are electrically disposed parallel to
the main swtch 3 in the main circuit A and a conmutating capacitor 8 and
a commutating switch 2 are 5 interconnected in series in the one of the
commutating circuit B. Also, a non-linegr-.resistor 9 disposed in the

anot her commutating circuit Bis electrically disposed in parallel to the
main swwtch 3 in the main circuit A The non-linear resistor 9 in the

anot her comgpitihi Rg circuit B 10 acts for absorbing an el ectomagnetic energy
of the main circuit AA. FIG 1 is a schematic cross sectional view of a DC

swi t chgear havigih %&ﬂ%%ﬂeda%%@mﬁic EPieffelﬁiélelHﬁailﬁll dfébc?ég%?di ment of

the present invention. gear having a comfut ation-type DC
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5 interconnected in series in the one of the commutating

circuit B. Also, a non-linear reslstor 9 disposed in the
another commutating circuit B is electrically disposed in
parallel to the main switch 3 in the main circuit A The
non-linear resistor 9 in the another commutating circuit B

10 acts for absorbing an electomagnetic energy of the main
circuit A.

FIG. 1 is a schematic cross sectional view of a DC
switchgear having a commutation-type DC circuit breaker of
an embodiment of the present invention.

15 The DC switchgear having a commutation-type DC circuit
breaker C in FIG. 1 is structured by connecting a main
clrcuit A including a main switch 3 and a saturable reactor
10 that interconnects a DC power source 60 and a load 70
and turns on and off a current flowing in the main circuit

20 A, and a commutating circuit B including a commutating
capacitor 8, a commutating switch 2 and a non-linear
resistor 9 electrically disposed parallel to the main
switch 3. The commutating capacitor 8 and the commutating
switch 2 are interconnected in series in the commutating

25 circuit B. The non-linear resistor 9 in the commutating



20 A, and a commutating circuit B including a coomutating capacitor 8, a
comutating swwtch 2 and a non-linear resistor 9 electrically disposed
parallel to the main switch 3. The conmmutating capacitor 8 and the
commutating switch 2 are interconnected in series in the commutating 25
circuit B. The non-linear resistor 9 in the conmutating - 9 circuit Bis
connected in parallel to the main circuit A The main devices being
structured the DC switchgear are acconmpdated separately in a DC circuit
breaker accommodating box 41, a front_agcommodating box 40A 5 di sposed on
the front of the DC circuit breaker acconmodating box 41, and a rear
accommodat i ng box 42A di sposed on the back of the DC circuit breaker

ccconmodal | A6 Aoy 4+ SISl S0 SO S IO At tebitetd L 10
breaker aceomogel oo fico SO6EL L4 B owt A6y DR BC UYL PERAKEE cre

min swtc L V] V] i rovide ' t o swtch 15 3 for
ext i ngui shi%%%éq%é&héeé%%%fﬁ%ﬁ\%&i% it A S Oh TS

_ f _ _ g
Curront {1 ol A £ £ Fod R GHRERIR I "Gevi e 1

drlvegsthe disposed on the front of the DC circuit breaker

accommodating box 41, and a rear accommodating box 423
disposed on the back of the DC circuit breaker
accommodating box 41.
Main standardized devices belng structured the
10 commutation-type DC circuit breaker C are accommodated in
the DC circuit breaker accommodating box 41.
Specifically, the DC circuit breaker accommodating box
41 internally includes, at the bottom of the front, a main
switch driving device 1 which provides with the main switch
15 3 for extinguishing arc for the current flowing in the main
circuit A and the commutating switch 2 for passing a
current to be superimposed on the current flowing in the
main circuit A. The main switch driving device 1 drives the
main switch 3 for generating a current zero from the
20 superimposed current 3 to shut off the current to the main
circuit A.
The DC circuit breaker accommodating box 41 further
internally includes, behind the main switch driving device
1, a non-linear resistor 9 provided in the commutating

25 circuit B for absorbing energy and a saturable reactor 10



main switch 3 for generating a current zero fromthe 20 superi nposed current
3 to shut off the current to the main circuit A The DC circuit breaker
accomodating box 41 further internally includes, behind the main switch
driving device 1, a non-linear resistor 9 provided in the commutating 25
circuit B for absorbing energy and a saturable reactor 10 - 10 for reducing
a current change ratio around the current zero in the main circuit A The
DC circuit breaker accommobdating box 41 internally includes, above the
non-linear resistor 9 and saturable 5_rggctor 10, a conmmutati ng capacitor 8
for supplying a comutating current to the main switch 3; control devices 4
to 7 for controlling and operating individual devices disposed in the DC

circuit breage tdéﬁ%]etiﬁ%g R r i%v' dethnd thie° %glﬂerw%em

connutatlng capaC|to reaker laccommo ating box 41
internally 4 LS %tiﬁéaﬁ qttom of the back, a bus bar 13 connected to
an external pomer supp 0; connecti on conductors 11A, 11B, and 11C
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5 reactor 10, a commutating capacitor 8 for supplying a
commutating current to the main switch 3; control devices 4
to 7 for controlling and operating individual devices
disposed in the DC circuilt breaker accommodating box 41 are
provided in front of the commutating capacitor 8.

10 The DC circuit breaker accommodating box 41 internally
includes, at the bottom of the back, a bus bar 13 connected
to an external DC power supply 60; connection conductors
11A, 11B, and 11C provided in other spaces in the DC
circuit breaker accommodating box 41 are connected to the

15 bus bar 13.

The main switch 3 and commutating switch 2 disposed in
the DC circuit breaker accommcdating box 41 are
respectively electrically connected to the individual
devices, bus bar 13, and connection conductors 11A, 11B,

20 and 11C through isolating points 14A to 14C; an overcurrent
detection relay 11 for detecting an overcurrent is attached
to the connection conductor 11A through which the main
circuit current flows.

The rear accommodating box 42A is disposed on the back

25 (rear side) of the DC circuit breaker accommodating box 41;



respectively electrically connected to the individual devices, bus bar 13,
and connection conductors 11A, 11B, 20 and 11C through isol ating points 14A
to 14C, an overcurrent detection relay 11 for detecting an overcurrent is
attached to the connection conductor 11A through which the main circuit
current flows. The rear accommodati ng box 42A is di sposed on the back 25
(rear side) of the DC circuit breaker accommobdating box 41; - 11 the rear
accomodati ng box 42A is renovably connected to the DC circuit breaker
accommodat i ng box 41 with connecting Jenmpers 51 such as bolts and nuts. The
rear accommodati ng box 42A has a rear door 32 for 5 opening and closing the
rear acconmodati ng box 42A; when the rear door 32 is opened, an operator
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circuit breaker atconno
5 opening and closing the rear accommodating box 42A; when

the rear door 32 is opened, an operator can perform
maintenance and linspection for a fuse disconnector 21, a
protection relay 22 for circuit protection, a DC current
transformer 23A for detecting the current in the main

10 c¢ircuit, a rectifier box 25, a DC voltage transformer 26,
and a main circuit on a load side, which are all disposed
in the rear accommodating box 42A.

The main circuit on the load side of the rear
accommodating box 42A is formed as a lower drawer.

15 The front accommodating box 40A is disposed in front
(front side) of the DC c¢ircuit breaker accommodating box
41; the front accommodating box 40A is removably connected
to the DC circuit breaker accommodating box 41 with
connecting members 51 such as bolts and nuts.

20 The front accommodating box 40A has a front door 31 for
opening and closing the front accommodating box 40A; when
the front door 31 is opened and the main switch driving
device 1 accommodated in the DC circuit breaker
accommodating box 41 is drawn out from the inside of the DC

25 circuit breaker accommodating box 41 toward the outside of



41; the front accommodating box 40A is renovably connected to the DC
circuit breaker accommodating box 41 with connecting nenbers 51 such as
bolts and nuts. 20 The front accommodati ng box 40A has a front door 31 for
opening and closing the front acconmodati ng box 40A; when the front door 31
I's opened and the main switch driving device 1 accommpdated in the DC
circuit breaker accommodating box 41 is drawn out fromthe inside of the DC
25 circuit breaker accommodating box 41 toward the outside of - 12 the
front accommodati ng box 40A, the main_swiztch driving device 1 is separated
fromthe isolating points 14A to 14C accomodated in the DC circuit breaker
accommodati ng box 41, and thus the main switch 3, connutating swtch 2, and
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5 like of the accommodated devices can now be serviced for
maintenance and inspected.
A control unit 30A for the switchgear is attached to
the back of the front door 31 mounted on the front
accommodating box 40A, the contre¢l unit 30A comprising an

10 auxiliary relay and a contrel switch for the switchgear,
lamps for status indication, a fallure indicator, and the
like. The front side of the front door 31 or the rear side
of the control unit 30A for the switchgear has a switch,
lamps, and a fallure indicator.

15 Terminal blocks 20A to 20C at which electric cables are
terminated are provided on an internal side surface of the
front accommodating box 40A; the contreol unit 30A is
electrically connected through the terminal blocks 20A to
20C to the individual devices constituting the DC

20 switchgear that are disposed in the DC circult breaker
accommodating box 41 and rear accommodating box 42A.

As described above, the main devices accommodated in
the DC circuit breaker accommodating box 41, which is part
of the DC switchgear in this embodiment, take a

25 standardized device arrangement. In a specific example of a



term nated are provided on an internal side surface of the front
accommodat i ng box 40A; the control unit 30Ais electrically connected

t hrough the term nal blocks 20A to 20C to the individual devices
constituting the DC 20 switchgear that are disposed in the DC circuit
breaker accommodating box 41 and rear accomodati ng box 42A. As descri bed
above, the main devices accompdated in the DC circuit breaker
accomodati ng box 41, which is part of the DC switchgear in this

enbodi nent, take a 25 standardi zed dewi gg arrangenment. In a specific exanple
of a - 13 standardi zed arrangenent of the devices disposed in the DC
circuit breaker accommodating box 41, the DC circuit breaker accommodati ng
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2, the non-linear resistor 9 and saturable reactor 10, which are di sposed

behi nd t he il erSWddohmlidatisih $R4 9 hnd RIOMHY Al @erARRET 07 8 10

di sposed above e non-l1near resistor e control devices 4 to 7

di sposed |ty iiforfln f N RN ¢ 0r ARRC DO e Breullte v 13 di sposed

at the bottomorr the rear S|3e I nsi t he circuit breaker
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device 1, which is movable and has the main switch 3 and
commutating switch 2, the non-linear resistor 9 and
saturable reactor 10, which are disposed behind the main
switch driving device 1, the commutating capacitor 8

10 disposed above the non-linear resistor 9, the control
devices 4 to 7 disposed in front of the commutating
capacitor 8, the bus bar 13 disposed at the bottom on the
rear side inside of the DC circuit breaker accommodating
box 41, the connection conductor 11B connected to the bus

15 bar 13, the isolating points 14A to 14C connected to the
main switch 3, the commutating switch 2, the bus bar 13,
and the connection conductors 11A to 11C, and the
overcurrent detection relay 11 attached to the connection
conductor 11A, in which the main circuit current flows.

20 According to the DC switchgear including a commutation-
type DC circuit breaker C in this embodiment, the devices
which are accommodated in the DC circuit breaker
accommodating box 41 are constructed in a standardized
arrangement for the DC circuit breaker accommodating box 41

25 as described above, the devices accommodated in the DC



15 bar 13, the isolating points 14A to 14C connected to the main swtch 3,
the commutating swtch 2, the bus bar 13, and the connection conductors 11A
to 11C, and the overcurrent detection relay 11 attached to the connection
conductor 11A, in which the main circuit current flows. 20 According to the
DC switchgear including a coomutation- type DC circuit breaker Cin this
enbodi nent, the devices which are accomobdated in the DC circuit breaker
accomodati ng box 41 are constructed in a standardized arrangenent for the
DC circuit breaker accommobdati ng box 413145-as descri bed above, the devices
accommodated in the DC - 14 circuit breaker accommpdati ng box 41 can be
used as the standardized arrangenent regardless of the specifications and

app'iCatiOQiQEuHQefgkggﬁgtPﬁéﬁﬂmkhﬁtQﬁﬁi% dhSRazehe Rscld@s’ 1!

accommodat i ng box e rear accommodating 5 box 42A nmounted on the
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constitute th SW t are | us change™t he types,
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Accor ‘gi ngl )bowilpzﬂ ﬁlo%t%\ﬁi Bglhq:%%r fir%nqe%inﬁn%gcingf the DC circuit

breaker accommodating box 41A, which constitute the DC
switchgear are just making a change the types, structures,
and arrangement thereof according to the specifications and
application of the product. Consequently the devices
10 accommodated in the DC circuit breaker accommodating box 41
having the above standardized device arrangement can be
used without changing the arrangement thereof.
Accordingly, when a DC switchgear is designed and
manufactured, changes can be made quickly and easily by
15 just making a change of the devices disposed in the front
accommodating box 40A and the rear accommodating box 42A
according to the desired specifications and application, so
that labor hours and time taken to design and manufacture
the DC switchgear with a commutating DC circuit breaker
20 suitable for various applications and specifications can be
reduced.
That is, as described above, a DC circuit breaker
accommodating box 41 having the standardized device
arrangement can be standardized and manufactured.

25 Since it is also possible to concurrently manufacture



manuf act ured, changes can be made quickly and easily by 15 just making a
change of the devices disposed in the front accommbdati ng box 40A and the
rear acconmodati ng box 42A according to the desired specifications and
application, so that |abor hours and tine taken to design and manufacture
the DC switchgear with a commutating DC circuit breaker 20 suitable for
various applications and specifications can be reduced. That is, as
descri bed above, a DC circuit breaker acconmodating box 41 having the
standardi zed device arrangenent can he 3t andardi zed and manufactured. 25
Since it is also possible to concurrently manufacture - 15 the three
accommodat i ng boxes constituting the DC switchgear, that is, the front

gg\c;?)gtergdgt#g% b‘:qﬁ:an in the a%%e s%?dﬂ% g:gf\j:lic %ﬂgﬁﬁﬁgﬁmﬁgt?he 5
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pOSSI%|e DC circuit breaker accommodating box 41 having the above

standardized device arrangement, the efficiency of
designing and manufacturing the DC switchgear is increased.

Accordingly, labor hours and time taken to design and
manufacture a DC switchgear can be reduced, and furthermore

10 an inexpensive DC switchgear can be implemented.

When control power is supplied to the inside of the DC
circuit breaker accommodating box 41, it becomes possible
to shut off DC current only by a device accommodated in the
DC circuit breaker accommodating box 41 when an covercurrent,

15 back flow, or other failure is detected in the main circuit
A,

Accordingly, when only the DC circuit breaker
accommodating box 41 having the above standardized device
arrangement is delivered to a customer and a separately

20 manufactured or exiting front accommodating box 40A and
rear accommodating box 42A are integrally connected to the
DC circuit breaker accommodating box 41 to configure a DC
switchgear, the resulting DC switchgear can function as a
DC switchgear having a commutation-type DC circuit breaker

25 C.



to shut off DC current only by a device accomodated in the
breaker accommodati ng box 41 when an overcurrent, 15 back f

DC circuit

| ow, or

ot her

failure is detected in the main circuit A Accordingly, when only the DC
circuit breaker accommodating box 41 having the above standardi zed device
arrangenment is delivered to a custoner and a separately 20 manufactured or
exiting front accommobdati ng box 40A and rear accommodating box 42A are
integrally connected to the DC circuit breaker accommobdating box 41 to
configure a DC swi tchgear, the resul ting DC swi tchgear can function as a

DC swi tchgear having a comutation-type DC circuit breaker

25 C.

16 That

I's, when a DC circuit br eaker accommobdati ng box 41 mﬁth a standardi zed
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5 commutation-type DC circuilt breaker C, but alsc for

modification of DC switchgear having a commutation-type DC

circuit breaker C can be flexibly met.

According to this embodiment of the present invention,

it is possible to provide a DC switchgear having

a

10 commutation-type DC circuit breaker for which labor hours

and time taken to design and manufacture a DC switchgear

suitable for various applications and specifications can be

reduced by standardizing the design of a DC circuilt breaker

accommodating box.

15 [Second embodiment]

FIG. 2 is a schematic cross sectional view of a DC

switchgear having a commutation-type DC circuit breaker of

another embocdiment of the present invention.

The DC switchgear in this embodiment and the

DC

20 switchgear, shown in FIG. 1, in the previous embodiment

have a common basic part in their arrangements, so

explanation of the common arrangement will be omitted and

only different arrangements will be described.

When the arrangement of the DC switchgear having a

25 commutation-type DC circuit breaker, shown in FIG. 2,

in



suitable for various applications and specifications can be reduced by
standardi zing the design of a DC circuit breaker accomobdating box. 15

[ Second enbodinment] FIG 2 is a schematic cross sectional view of a DC

swi tchgear having a commutation-type DC circuit breaker of another

enbodi nent of the present invention. The DC sw tchgear in this enbodi nent
and the DC 20 switchgear, shown in FIG 1, in the previous enbodi nent have
a comon basic part in their arrangenents, so explanation of the comon
arrangenment will be omtted and only difff erent arrangenents will be

descri bed. Wen the arrangenent of the DC sw tchgear having a 25

comut ation-type DC circuit breaker, shown in FIG 2, in - this
enbodi ment Gheti R d LAHERY tHe Hany rﬁﬁgl ment
shown in Hqgié: éf%tﬁg no Bﬁ) erence 1In gﬁ% arfhngenent 3? e devi ces
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st andar di z evli ce arrangenent ecause standardi zed ~ devl ces are ced.
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transt of e B4R HRAREE 4 %@%ﬁﬂi*%%gé??ééﬁérﬁfﬁ%“”e“t w
5 standardized device arrangement, because standardized
devices are placed. However, the device arrangement of the
devices disposed in the rear accommodating box 42B differs
from the device arrangement, shown in FIG. 1, in the
previous embodiment in that a disconnector 27, a DC current
10 transformer 23B, a rectifier box 25, a DC arrestor 28, and
a main circuit A on the load side 70 are provided.
Furthermore, the main circuit A on the load side 70 is
changed to an upper drawer.
The devices accommodated in the front accommodating box
15 40B also differs from the arrangement, shown in FIG. 1, in
the previous arrangement; control units 30B and 30C for the
switchgear are attached to the back of the front door 31,
the control units 30B and 30C each comprising an auxiliary
relay and control switch for the switchgear, lamps for
20 status indication, a failure indicator, and the like. The
front side of the front door 31 or the rear side of the
control unit 30B or 30C has a switch, lamps, and a failure
indicator.
Terminal blocks 20D to 20F at which electric cables are

25 terminated are provided on an internal side surface of the



a main circuit Aon the load side 70 are provided. Furthernore, the main
circuit Aonthe load side 70 is changed to an upper drawer. The devices
accomodated in the front accomodati ng box 15 40B also differs fromthe
arrangenment, shown in FIG 1, in the previous arrangenent; control units
30B and 30C for the swtchgear are attached to the back of the front door
31, the control units 30B and 30C each conprising an auxiliary relay and
control switch for the switchgear, lanps for 20 status indication, a failure
i ndi cator, and the |ike. The front sidgqgof. the front door 31 or the rear
side of the control unit 30B or 30C has a switch, lanps, and a failure

I ndi cator. Term nal bl ocks 20D to 20F at which electric cables are 25
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enbodi nent sta V|ce arrangenent a specific exanple

of 5 accommodating box 41 and rear accommodating box 42B.

As in the embodiment in FIG. 1, the main devices
accommodated in the DC circuit breaker accommodating box 41,
which is part of the DC switchgear in this embodiment, take
a standardized device arrangement. In a specific example of

10 a standardized arrangement of the devices disposed in the
DC circuit breaker accommodating box 41, the DC circuit
breaker accommodating box 41 includes, as the device
arrangement standardized for the DC circuit breaker
accommodating box 41 in its inside: the main switch driving

15 device 1, which is movable and has the main switch 3 and
commutating switch 2, the non-linear resistor 9 and the
saturable reactor 10, which are disposed behind the main
switch driving device 1, the commutating capacitor 8
disposed above the non-linear resistor 9, the control

20 devices 4 to 7 disposed in front of the commutating
capacitor 8, the bus bar 13 disposed at the bottom on the
rear side inside of the DC circuit breaker accommodating
box 41, the connection conductor 11B connected to the bus
bar 13, the isolating points 14A to 14C connected to the

25 main switch 3, the commutating switch 2, the bus bar 13,



10 a standardi zed arrangenent of the devices disposed in the DC circuit
breaker accommobdati ng box 41, the DC circuit breaker acconmobdati ng box 41

i ncludes, as the device arrangenent standardized for the DC circuit breaker
accomodating box 41 in its inside: the main switch driving 15 device 1,

whi ch is novable and has the main switch 3 and conmmutating switch 2, the
non-linear resistor 9 and the saturable reactor 10, which are di sposed
behind the main switch driving device 1, the comutating capacitor 8

di sposed above the non-linear resistor. 99 tthe control 20 devices 4 to 7

di sposed in front of the commutating capacitor 8, the bus bar 13 disposed
at the bottomon the rear side inside of the DC circuit breaker

accommodat i ' C d to the bus
s, SHGY Mimai 5P AR GP WO 10 S

bar 13, the iIsola 0 14C connected to the 25 main switch 3,
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difference in part of the product specifications between
the DC switchgear, shown in FIG. 2, in this embodiment and
the DC switchgear, shown in FIG. 1, in the previous
embedment.
The front accommodating box 40B and rear accommodating
10 box 42B respectively disposed on the front and back of the
DC circuit breaker accommodating box 41 having the standard
device arrangement are removably connected to the DC
circuit breaker accommodating box 41 having the standard
device arrangement with connecting members 51 such as bolts
15 and nuts, making it possible to attach them to the DC
circuit breaker accommodating box 41 and remove them from
the DC circuit breaker accommodating box 41.
FIG. 2 shows a state in which the front accommodating
box 40B and rear accommodating box 42B are separated from
20 the DC circuit breaker accommodating box 41, the
arrangement of the devices in which 1is standardized.
As described above, a structure is employed that
enables the front accommodating box 40B and rear
accommodating box 42B to be attached to the DC circuit

25 breaker accommodating box 41, the arrangement of the



The front accommodati ng box 40B and rear accommopdating 10 box 42B
respectively disposed on the front and back of the DC circuit breaker
accomodati ng box 41 having the standard device arrangenent are renovably
connected to the DC circuit breaker accommodati ng box 41 having the standard
devi ce arrangenent wth connecting nmenbers 51 such as bolts 15 and nuts,
making it possible to attach themto the DC circuit breaker accommodati ng
box 41 and renmove themfrom the DC circuit breaker accomodati ng box 41.
FIG 2 shows a state in which the front gccommopdati ng box 40B and rear
acconmodat i ng box 42B are separated from 20 the DC circuit breaker
accommodati ng box 41, the arrangenent of the devices in which is

st andar di Z%V&c%_% Q%.gwi%ﬁd i%b%\t%na%ﬁﬂz%t,ura d TR ¢ dldhe PRADI €S the
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arrangenent 1n 1t can bé stl verte dsed. I'ment as
well, Slnc%dgyﬁﬂgaégfﬂaﬂﬂbx 41 having the standardized device

arrangement in it can be still diverted and used.

In this embodiment as well, since the DC circuit
breaker accommodating box 41 having the standard device
arrangement in it can continue to be used, so it is also

10 possible to concurrently manufacture the three
accommodating boxes constituting the DC switchgear, that is,
the front accommodating box 40B and rear accommodating box
42B that accommodates devices other than in the above
standardized device arrangement and the DC circuilt breaker

15 accommodating box 41 having the above standardized device
arrangement, the efficiency of operations for designing and
manufacturing the DC switchgear 1s increased.

Accordingly, labor hours and time taken to design and
manufacture a DC switchgear can be reduced, and furthermore

20 an inexpensive DC switchgear can be implemented.

According to this embodiment of the present invention,
it is possible to provide a DC switchgear having a
commutation-type DC circuit breaker for which labor hours
and time taken to design and manufacture a DC switchgear

25 suitable for various applications and specifications can be



breaker accommodati ng box 41 having the standard device arrangenent in it
can continue to be used, so it is also 10 possible to concurrently

manuf acture the three acconmodati ng boxes constituting the DC sw tchgear,
that is, the front accommopdati ng box 40B and rear accommodati ng box 42B

t hat accommpdat es devices other than in the above standardized device
arrangenent and the DC circuit breaker 15 accommobdati ng box 41 having the
above standardi zed device arrangenent, the efficiency of operations for
designing and rmanufacturing the DC sw toghgear is increased. Accordingly,

| abor hours and tinme taken to design and manufacture a DC swi tchgear can be
reduced, and furthernore 20 an inexpensive DC sw tchgear can be
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possible to provide™a DC sw tchgedr having a comutation-type DC circuit
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5 commutation-type DC circuit breaker.



WHAT IS CLAIMED IS 1. A DC switchgear provided with a commutation-type DC
circuit breaker having a main circuit provided with a main switch for

i nterconnecting a DC power supply and a |load and 5 for enabling and
disabling a main circuit current flow, and a comrutating circuit provided
with a commutating capacitor and a comutating switch, which is connected
electrically parallel to the main switch, conprising: a DC circuit breaker
accomodati ng box includes, as a 10 standard arrangenent, the main circuit
provided with the main switch, and theaeonmutati on-type DC circuit breaker
having the comutating circuit provided with the commutating capacitor and
the commutating switch, which are connected electrically parallel to the
mai N swit Cliggald 138 LraRMERCG@modati ng box di sposed on the front of the DC
circuit breaker acconmmpdati ng box, which accommbdates devices having

functions for contRopi f@.gii}tEﬁg@%:t pres2acadithndi geg&gaﬂa%iahaftyﬁeobct he

swi tchgear including a uré status thereof; an a rear acconmmodati ng

box di sposed sl BriakerOhavifig mlin® Wil iR ARATALH WhdAlgX, Whi ch

accommodat es evice for nonitoring a status of the main circuit and

PLorEELL RO ISR S onnuBiat W pefer” BTN i S Mgkt e
accongodat@y} enabling and disabling a main circuit current flow, and
a commutating circuit provided with a commutating capacitor
and a commutating switch, which is connected electrically
parallel to the main switch, comprising:
a DC circuit breaker accommodating box includes, as a
10 standard arrangement, the main circuit provided with the
main switch, and the commutation-type DC circuit breaker
having the commutating circuit provided with the
commutating capacitor and the commutating switch, which are
connected electrically parallel to the main switch;:
15 a front accommodating box disposed on the front of the
DC circuit breaker accommodating box, which accommodates
devices having functions for controlling the switchgear and
indicating a status of the switchgear including a failure
status thereof; and
20 a rear accommodating box disposed on the back of the DC
circuit breaker accommodating box, which accommodates a
device for monitoring a status of the main circuit and
protecting the main circuit; wherein

the front accommodating box and the rear accommodating

25 box are connected to the DC circuit breaker accommodating



- 23 box to forman integrated DC switchgear. 2. A DC sw tchgear provided
with a conmmutation-type DC circuit breaker having a main circuit provided
with a min switch for interconnecting a DC power supply and a |oad and 5
for enabling and disabling a main circuit current flow, and a conmutating
circuit provided with a commutating capacitor and a comutating swtch,
whi ch are connected electrically parallel to the main switch, conprising:
DC circuit breaker accommodating box includes, as a 10 standard device
arrangenent, a novable main switch driwvigy - device having the main switch
and the commuting swtch, a non-linear resistor and a saturabl e reactor

di sposed behind the main switch driving device, the commutating capacitor

di sposed awcﬁ&e‘c—d}_g{pﬁd{ Neiledratied Yo SPNdHYedievi ces for 15 controlling
| e

and operating sposed devices, a bus bar anda connection conductor

connect ed to the. bys fealeyaRrigaahairads dad Wit B Urkidha i pRNICEh,  th

comutating swtch, the bus the connection con d an
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the swtchggal dnGlud|f%d@di¥4b1ing a main circuit current flow, and

a commutating circuit provided with a commutating capacitor
and a commutating switch, which are connected electrically
parallel to the main switch, comprising:
a DC circuit breaker accommodating box includes, as a
10 standard device arrangement, a movable main switch driving
device having the main switch and the commuting switch, a
non-linear resistor and a saturable reactor disposed behind
the main switch driving device, the commutating capacitor
disposed above the non-linear resistor, control devices for
15 controlling and operating disposed devices, a bus bar and a
connection conductor connected to the bus bar, an isolating
point linked to the main switch, the commutating switch,
the bus bar, and the connection conductor, and an
overcurrent detection relay attached to the connection
20 conductor flowing a main circuit current;
a front accommodating box disposed on the front of the
DC circuit breaker accommodating box, which accommodates
devices having functions for controlling the switchgear and
indicating a status of the switchgear including failure

25 status thereof; and

a

e



25 status thereof; and - 24 a rear acconmopdati ng box di sposed on the back
of the DC circuit breaker accommobdati ng box, which accomobdates a device
for nonitoring a status of the main circuit and protecting the main
circuit; wherein 5 the front accommodati ng box and the rear acconmopdati ng
box are connected to the DC circuit breaker accommobdating box to form an

i ntegrated DC switchgear. 3. The DC sw tchgear having a commutation-type DC
circuit breaker according to claim1, wherein the front 10 accommodati ng box
and the rear accommodating box connectedy to the DC circuit breaker
accommodati ng box are renovably connected to the DC circuit breaker
accommodati ng box. 4. The DC sw tchgear having a comrutati on-type DC

e Phet ety SR A S Dol AR B R CORTIRE BN b
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device for monitoring a status of the main circuit and
protecting the main circuit; wherein
5 the front accommodating box and the rear accommodating
box are connected to the DC circuit breaker accommodating
box to form an integrated DC switchgear.
3. The DC switchgear having a commutation-type DC
c¢ircuit breaker according to claim 1, wherein the front
10 accommodating box and the rear accommodating box connected
to the DC circuit breaker accommodating box are removably
connected to the DC circuit breaker accommodating box.
4. The DC switchgear having a commutation-type DC
circuit breaker according to claim 2, wherein the front
15 accommodating box and the rear accommodating box connected

to the DC circuit breaker accommodating box are removably

connected to the DC circuit breaker accommodating box.



