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COVMUTATI ON- TYPE DC Cl RCUI T BREAKER 5BACKGROUND OF THE | NVENTI ON
[Field of the Invention] The present invention relates to a DC

swi tchgear and, nore particularly, to a DC switchgear provided with a
comut ation-type DC circuit breaker. 10[Description of Related Art]
The DC switchgear according to the present invention has a

comut ation-type DC circuit breaker. Devices constituting a DC
swi t chgear including a conmutation-type DC circuit breaker are al

di sposed in a 15single conmmon acconmodatli rRg box in which the DC

swi tchgear i s accommpdat ed. Japanese Patent Application Laid-open
Publ i cati on No. 2000-50431 di scloses an exenplary structure of a DC
sSwi t chgear rATRAI Oh THE | DOENTIONs of devices are acconmodated in an
accomodat i ng box. 20For the DC sw tchgear disclosed in the Japanese
Pat ent Appl DEaSWOTCEGEAR GIROVIDED| WEEHI HnCOMMUTIINPNSTXRE, DEoCIRKGEDI e,

t he devi ces disclosed as being acconmmopdated in a
BREAKER

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

10 [Description of Related Art]

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

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

15 single common accommedating 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 be brought into and taken out



si ngl e common accommodati ng box include a main switch, disposed at
the bottomof the front inside the common 25accommodati ng box, which
can be brought into and taken out - 2 - of it, a non-linear resistor
di sposed behind the main switch, a comutating capacitor disposed
above the nonlinear resistor, control devices disposed in front of
the comutating capacitor to control and operate various types 5of
devi ces, a bus bar and connection conductors disposed in the internal
space of the accompdati ng box, and an overcurrent detection rel ay
attached to the bus bar. The conmutéat«i on-type DC circuit breaker
havi ng the above conponents is structured so that when an excessive
10current flows in a main circuit having the main swtch and the

i ke, a commft dti ng semtkinear tnesnstovnddspesed Hehimidn thei mahnopens
so as to supply a high-frequency AC current, that is, oscillating
commut at i onsgdtebnta ¢oultatdnan capdari thnr gbspoand Bheveoitat ReRing
capacitor. Therefore, the 15 oscillating conmutation current is
super i nposedipras reshsEorR c antaedr davicesvikeposed He FaPRtcpEcthe
and thereby a current zero is generated shutting off the excessive
mai n circui copRntaking | ¢pRAREtoTo o §oPRECL oRRAItIRGTSR TS YRELDRS FYRESF t
breaker, 20whi ch opens and closes the main circuit, the DC sw tchgear
has, i the O€oRRBACEE c AMRIFaaTy 288X CoRnartLem Randctogs disposed in

disconnectingsthe main circuit, a_current transfornmer and vol t age

transf or mer thér 1REEERA PRy otProPPFAYRRfRI PFonPdstPpl i ed to
o0 SRl 92 BB O S ey Hehy! 96 ARELNES RIS GOV 21
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, in#olved 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
gircuit 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 load, a protective relay for

25 protecting the circuit, an auxiliary relay and switches for



- 3 - controlling the switchgear, and | anps and a failure indicator
for indicating the status of the circuit breaker, a failure status,
and the |like. As described above, conventional DC sw tchgears are
5structured in such a way that their all constituting devices are
acconmodated in a single comon accomodati ng box. However, the
types, structures, and placenents of the devices that constitute a DC
swi tchgear and are l1lO0accommobdated on a per-sw tchgear basis vary
dependi ng on the application, specifications, and the |ike of the DC
swi t chgear. Pat ent Docunent 1: Japa@nese Patent Application
Lai d- open Publication No. 2000-50431 15 SUMVARY OF THE | NVENTI ON
However, although the types, structures, and placenents of the

devi ces conspntuelhing e sWiltchgear. hand ntprps andaggépdAnres

di scl osed in Japanese Patent Application 20Lai d-open Publication No.
2000- 50431 ﬁgﬂ@cg@@@n@prminﬂiqpﬁéng the status of the circuit breaker,

a failure status, and the like.
As described above, conventional DC switchgears are
5 structured in such a way that their all constituting
devices are accommodated in a single commeon accommodating
box.
However, the types, structures, and placements of the
devices that constitute a DC switchgear and are
10 accommodated on a per-switchgear basls 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
15
SUMMARY COF THE INVENTION
However, although the types, structures, and placements
of the devices constituting a DC switchgear having an
.arrangement as disclosed in Japanese Patent Application
20 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

25 designed individually for each DC switchgear.



application, specifications, and the |like of the each DC sw tchgear,
all the devices constituting the DC switchgear are accommobdated in a
singl e common accommodati ng box. Therefore, all DC sw tchgear
constituting devices nust be 25designed individually for each DC
switchgear. - 4 - Since the structures of the devices
accomodat ed in the accommodati ng box vary depending on the each DC
sw tchgear, as descri bed above, when DC switchgears are manufactured,
manuf act uri ng procedures cannot be stanqﬁégized. 5Accordi ngly, | abor
hours and time are taken to manufacture swi tchgears, nmaking them
expensi ve. The purpose of the present invention is to provide a
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comut at i ng Sw t
DC switchgears, making them expensive.

The purpose of the present invention 1s to provide a DC
switchgear provided with a commutating DC c¢ircuit breaker
for which labor hours and time taken to design and

10 manufacture a DC switchgear sultable for various
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 lcocad 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 c¢ircuit 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



20whi ch is connected electrically parallel to the main switch
conprising: a DC circuit breaker accomobdati ng box includes, as a
standard arrangenent, the main circuit provided with the main switch
and the conmutation-type DC circuit breaker having the comrutating
circuit provided with the 25commutati ng capacitor and the comutati ng
switch, which are - 5 - connected electrically parallel to the main
swtch; a front accomnmodati ng box di sposed on the front of the DC
circuit breaker accommobdati ng box, which acconmodates devi ces having
functions for controlling the smﬁtchgéhﬁséhd 5i ndicating a status of
the switchgear including a failure status thereof; and a rear
accommuodatin box dlsgised on the back.of the DC circuit breaker

acconmodat i CMdé‘ngl&eaeW cEhg ity AWidchag2 aﬂ'ont
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status thereof; and 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
circult and protecting the main circuit; wherein the front
10 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 circuit provided with a main switch for interconnecting.a
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
swltch, which are connected electricaliy parallel to the
20 main switch, comprising: a DC circuit breaker accommodating
box includes, as a standar@d 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

25 commutating capacitor disposed above the non-linear



main circuit current flow, and a conmutating circuit provided with a
commut ating capacitor and a commutating switch, which are connected
electrically parallel to the 20main switch, conprising: a DC circuit
breaker accomodati ng box includes, as a standard devi ce arrangenent,
a novable main switch driving device having the main switch and the
comuting swtch, a non-linear resistor and a saturabl e reactor

di sposed behind the main switch driving device, the 25conmutati ng
capaci tor di sposed above the non-linear _- 6 - resistor, control
devices for controlling and operating Hi%ﬁbsed devi ces, a bus bar and
a connection conductor connected to the bus bar, an isolating point
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connected to the DC circuit breaker accommodating box to form an
integrated Rgrgehtehgedront accommodating box disposed on the front of
the DC circuit 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
monitoring 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 various
applications and specifications can be reduced by

standardizing the design of a DC circuit breaker

25 accommodating box.



According to the present invention, it is possible to 20provide a DC
swi tchgear provided with a commutating DC circuit breaker for which

| abor hours and tine taken to design and manufacture a DC sw t chgear
suitable for various applications and specifications can be reduced
by standardi zing the design of a DC circuit breaker 25acconmodati ng
box. - 7 - BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1lis a
schematic cross sectional view to show the structure of a DC
swi t chgear having a commutation-type DC ¢circuit breaker of an

enbodi nent of the present invention. 5FIG 2 is a schematic cross
sectional view to show the structure of a DC sw tchgear having a

conmut ati on- her enbodi nent of the
pr esent mv«ﬁﬁi%% Bgsgkiﬁﬂé’]'éf%%gng@iﬂg tic circuit of a DC
circuit breaker é_,#g{;z\il ﬁg E(Ecngrut fi onotS circuit break C f
t he embodi ment A g% S Fi d: BETAPPE: ﬁ’aﬁ
THE PREFE EE q% g 4H5
Connutatlon-Qfggg nggggl jﬂéﬁ ﬁ&%%ﬁ dg %%Hgﬁg p?gge
i nvention Wélrcgﬁtdﬁéséké’fdof""é&‘ bbRifBAE 5P L SHA¥N Y99 nvention.
5 FIG. 2 is a schematic cross secticnal view to show the
structure of a DC switchgear having a commutation-type DC
circuit breaker of another embodiment of the present
invention.
FIG. 3 is a schematic circuit of a DC circuit breaker
10 having a commutaticn-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 cof the present invention will be

described with reference to the drawings.

[First embodiment]

FIG. 3 is a schematic circulit 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 reacter 10 which are comprised of a
commutation-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



[ First enbodi nment] FIG 3 is a schematic circuit of a DC circuit
breaker having a commutation-type DC circuit breaker C. 20ln FIG 3,
a mincircuit Aprovided with a main swtch 3 and a saturable
reactor 10 which are conprised of a comrutati on-type DC circuit
breaker Cis interconnectd with a DC power source 60 and a | oad 70.
The commutation-type DC circuit breaker Cis provided with a
commutating circuit B 25which is connected to the main circuit A
having the main - 8 - switch 3. The commutating circuits B are
el ectrically disposed parallel to the in switch 3 in the main
circuit A and a comrutating capacitor 8 and a conmutating switch 2
are 5intercan cheg in series in the one of the conmmutating circuit
B. Also, a ﬁ&ﬁLF ngar resistor 9 disposed in the another conmutating

cirouit Bis el getrieablyaflaponcd,linnarablely Locthe, il Biapilel 3

in the nmain cir e noir- | 1'hear Si stor

connutatingp%g%gﬁ%ﬁ g%l{ﬁgnﬁﬁgqgéw%g?ﬂrgiﬂg fﬁbeﬁé¥g(gy@%gggi%rgﬁgéqy

of the mai n~cCi S a schémati ¢ croSs Sec

view of a DiohiflatGRERAI oAl ithA o ARHUR LA LA S tehL! abbeaker
of an enbodi nent of the present invention.

5 interconnected in series in the one of the commutating
¢ircuit B. Also, a non-linear resistor 9 disposed in the
another commutating circult 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
circuit 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



15The DC swi tchgear having a commutation-type DC circuit breaker Cin
FIG 1 is structured by connecting a main circuit A including a main
swtch 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 20A, and a conmutating circuit B including a comutating
capacitor 8, a commutating switch 2 and a non-linear resistor 9
electrically disposed parallel to the main switch 3. The conmutati ng
capacitor 8 and the commutating switch 2 are interconnected in series
in the commuutating 25circuit B. The noh-7ihear resistor 9 in the
commutating - 9 - circuit Bis connected in parallel to the main
circuit A The_mai n devi ces_being structured the DC sw tchgear

are acconmodatEditeFalst €PPnestes p@ BditelpFRakls Mt FIFERLtNS - box
41, f t modat, i b 40A 5di t f t of .the DC
Gitouit breaker HEOmIBadeTIGen e Hrgerored, e dfdiimasoase
42A di d t h k of th ' It dat i b
42A d sposed o, Lo, Ragk ot L1 ] Lot DL eaker, gegeout 1ng box
C i roui t Bleaker €365 B6EOMTPURn abBEmRSn L LY o TiEaker
acconmodat i ng  bOX .

5 disposed on the front of the DC circuit breaker

accommodating box 41, and a rear accommodating box 42A
disposed on the back of the DC circuit breaker
accommodating box 41.
Main standardized devices being structured the
10 commutation-type DC circuit breaker C are accommodated in
the DC circuit breaker accommodating box 41.
Specifically, the DC circulit 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 extingulshing arc for the current flowing in the main
circuit A and the commutating swltch 2 for passing a
current to be superimposed on the current flowing in the
main circult 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 enerygy and a saturable reactor 10



Specifically, the DC circuit breaker accommodati ng box 41 internally
I ncludes, at the bottomof the front, a main switch driving device 1
whi ch provides with the main switch 153 for extinguishing arc for the
current flowng in the main circuit A and the commutating switch 2
for passing a current to be superinposed 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 fromthe 20superi nposed
current 3 to shut off the current to the main circuit A. The DC
circuit breaker accommodating box 41 fuf?hér internally includes,
behind the main switch driving device 1, a non-linear resistor 9

provided in the comut ati ng 25ciircuit B foy, absorbi ener anpd a
Saturabl e r £4% SPAYBING A FUITERt FBANGEEALIE ATHME HenGULFaRF 0orO
around the urrgnt Zero #P the main circuit A The DC circuit
br eaker accgﬁnﬁ &t ' Y A‘ernal Iy includes, above the
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control devﬁ%@iuées, above the non-linear resistor 9 and saturable
5 reactor 10, a commutating capacitor 8 for supplying a
commutating current to the main switch 3; control devices 4
to 7 for cdntrolling and operating individual devices
disposed in the DC c¢ircuit breaker accommodating hox 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, 118, and 11C provided in other spaces in the DC
clrcuit 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 accommodating box 41 are
respectively electrically connected to the individual
devices, bus bar 13, and connection conductors 11A, 11B,

20 and 11C through isclating points 14A to 14C; an overcurrent
detection relay 1l 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:;



to 7 for controlling and operating individual devices disposed in the
DC circuit breaker accommodating box 41 are provided in front of the
comut ating capacitor 8. 10The DC circuit breaker accomodati ng 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, 118, and 11C provided in other spaces in the DC circuit breaker
accommodati ng box 41 are connected to the 15bus bar 13. The main
switch 3 and commutating switch 2 dispOEgd in the DC circuit breaker
accommodat i ng box 41 are respectively elecfrically connected to the

I ndi vi dual devices, bus bar 13, and connection conductors 11A, 113,

20and 11C th h i | [ ' 14 .14C,
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circult protection, a DC current
maintenance and inspection 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 clrcuit, 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 1s formed as a lower drawer.

15 The front accommodating hoxX 40A is disposed in front
(front side) of the DC circuit 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 46A; when
the front door 31 is opened and the main switch driving
device 1 accommodated inm the DC circuit breaker

accommodating box 41 1s drawn out from the inside of the DC

25 circuit breaker accommodating box 41 toward the outside of



transfornmer 23A for detecting the current in the main 10 circuit, a
rectifier box 25, a DC voltage transfornmer 26, and a main circuit on
a load side, which are all disposed in the rear accommobdati ng box
42A. The main circuit on the |oad side of the rear acconmodati ng
box 42A is fornmed as a | ower drawer. 15The front accommobdati ng box
40A is disposed in front (front side) of the DC circuit breaker
accommodati ng box 41; the front accommodati ng box 40A is renovably
connected to the DC circuit breaker acconnodatlng box 41 with
connecting nmenbers 51 such as bolts and 1Auts. 20The front
accommodat i ng box 40A has a front door 31 for opening and closing the
front acconnndating box 40A; when the front door 31 is opened and the
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t he smntchgear is a ack o e front ‘doo nmount ed

on the frong,36¢8H5R g@uhﬂgjggﬁé@%éd.the control unit 30A conprising
an 10auxiliary relay and a control switch for the sw tchgear,

A contreol unit 30A for the switchgear 1is attached to

the back of the front door 31 mounted on the front
accommodating box 40A, the control unit 30A comprising an

10 auxiliary relay and a control switch for the switchgear,
lamps for status indication, a failure 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 failure 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 control unit 30A is
electrically connected through the terminal blocké 204 to
20C to the individual devices constituting the DC

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

As described above, the main devices accommodated in
the DC circuilt 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



| anps for status indication, a failure 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, lanps, and a failure indicator
15Ter mi nal bl ocks 20A to 20C at which electric cables are term nated
are provided on an internal side surface of the front accommopdati ng
box 40A; the control unit 30Ais electrically connected through the
termnal bl ocks 20A to 20C to the individual devices constituting the
DC 20swi tchgear that are disposed in th? 3DC circuit breaker
accomodati ng box 41 and rear acconmodaling box 42A. As

descri bed above, the main devices acconnndated in the DC circuit
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novabl e and has the main switch 3 and conmutating swtch 2, the
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behind the main switch driving device 1, the commutating capacitor g

10di sposed @eeieet D WOIcH iNRe@Mova®ieShal Ras tilte Il @witch 3 and
commutating switch 2, the non-linear resistor 9 and
saturable reacter 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 lsolating points 14A to 14C connected to the
main switch 3, the commutating switch 2, the bus bar 13,
and the connection conductors 11& 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 ir 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



devices 4 to 7 disposed in front of the commutating capacitor 8, the
bus bar 13 di sposed at the bottomon the rear side inside of the DC
circuit breaker accommobdati ng box 41, the connection conductor 11B
connected to the bus 15bar 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. 20According to the DC sw tchgear

i ncluding a commutation- type DC circuil breaker Cin this

enbodi nent, the devices which are accommodated in the DC circuit
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product. An e devices disposedint ront acconmodati ng “box

and the reakhac¢PARP At ddihodRPLng2PoROLGA esh @t H & eh0RE camtfoACin Pf
the DC circuit breaker accommodating box 41A, which constitute the DC

swi tchgear @o& MUAImoEKidW oh &han@eohbeald NRfck T wakUDESei ARt
arrangenent thereof according to the specifications and application
of the produwgkaképnsecpmdivdatingebdrvites WiipsC womedatadei thé e DC
circuit breaker accommodati ng box 41 having the above standardi zed
dﬁvicefarramg&mengeaﬁnaiuajus&dmmkuhgua cihaigs Nthel Kgpas| asgewEhires,
t-her eof .

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 he 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 varlous 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



Accordingly, when a DC switchgear is designed and manufact ured,
changes can be made .qui ckly and easily by 15just nmaking a change of
the devices disposed in the front acconmodati ng box 40A and the rear
accomodat i ng box 42A according to the desired specifications and
application, so that |abor hours and tine taken to design and

manuf acture the DC switchgear with a commutating DC circuit breaker
20sui tabl e for various applications and specifications can be
reduced. That is, as described abgvg5 a DC circuit breaker
accomodati ng box 41 having the standardi zed devi ce arrangenent can
be standardi zed and manufactured. 25Since it is also possible to
concurrentl t - r t, Xes
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than in the above standardi zed ce arrangenent and the

breaker acc@Rdatbhnd@st Al % 19al BRafb¥EoiAAY Fetadedelinsr

arrangenent, the efficiency of designing and nmanufacturing the DC

Swi t chgear ithahNehefR€Uabove stARAdlRElYdet AROTal AN GemaAY hhdBchaken
to design and manufacture a DC sw tchgear can be reduced, and

furthersmrepc 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 swltchgear 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 overcurrent,

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

Accordingly,., when only the DC c¢ircult 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.



10an i nexpensive DC sw tchgear can be inpl enment ed. When control
power is supplied to the inside of the DC circuit breaker
accommodati ng box 41, it becones possible to shut off DC current only
by a device acconmobdated in the DC circuit breaker accommobdati ng box
41 when an overcurrent, 15back flow, or other failure is detected in
the main circuit A Accordi ngly, when only the DC circuit
breaker accommobdati ng box 41 having the above standardi zed device
arrangenment is delivered to a custoner ggd_a separately

20manuf actured or exiting front acconmodati ng box 40A and rear
accomodati ng box 42A are integrally connected to the DC circuit

br eaker acoomigngeboj 4t 4 AN T bR RS MAEIRMar T box 41

resulting DC sw geaf can function as a SWtcC
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of DC switchgear having a commutation-type DC circuit breaker C can

be flex bly g#Rinutation-type DC circuit breaker C, but also 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
sultable for various applications and specifications can be
reduced by standardizing the design of a DC circuit 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 embodiment 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 bhasic 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



According to this enbodi mnent of the present invention, it is possible
to provide a DC swi tchgear having a 10commutation-type DC circuit
breaker for which | abor hours and tinme taken to design and

manuf acture a DC swi tchgear suitable for various applications and
specifications can be reduced by standardi zing the design of a DC
circuit breaker accommodati ng box. 15[ Second enbodi nent ] FIG 2
Is a schematic cross sectional view of a DC switchgear having a
commut ati on-type DC circuit breaker of agother enbodi nent of the
present invention. The DC switchgear inthis enbodi ment and the DC
20swi tchgear, shown in FIG 1, in the previous enbodi nent have a

commn bast Gufidr bpbBatheht AL ARSI S ROLRXPLANAIAILAY SbhgngomTOn

arrangenent e om er ent arrarmngenents
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having a 25 I on-type circuit reaker
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previ ous enbodi ment shown in 1, there is no difference In the

arrangenent Qfrchiie gpuakes mmamiﬁg bBxt §E, nidH @it abr eaker
accommpdat i ng” box 41, which has a 5standardi zed devi ce arrangenment,

becaUSQiSta@Q@hﬁh%&ﬂzQ@VdéﬁibéﬂétﬁHn@@ﬁéntth@WEﬁsetdﬁéd&@%ﬂﬁ@ed
arrangenent of the devices disposed in the rear accommodati ng box 428
differs 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
previcus 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 lcad 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 fallure 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



fromthe device arrangenment, shown in FIG 1, in the previous

enbodi nent in that a disconnector 27, a DC current 10transfornmer 238,
a rectifier box 25, a DC arrestor 28, and a main circuit A on the

| oad side 70 are provided. Furthernore, the main circuit A on the

| oad side 70 is changed to an upper drawer. The devi ces accommopdat ed
in the front accommodati ng box 15408 al so differs fromthe
arrangenent, shown in FIG 1, in the previous arrangenent; control
units 308 and 30C for the sw tchgear qrgaagtached to the back of the
front door 31, the control units 308 and "30C each conprising an
auxiliary relay and control switch for the switchgear, |anps for

2082005 | 0 Ok LS O GR0bne 0 0E: L, SR L

side of the front he"r ear € co unit 308 or

R X

Ter m nal bl ocC c ctric cables are termn

are provi dedyfyn 4n t%:%t Eztﬂﬁﬂrié&eﬁ\? F1RGe c8hst Mut ing Grie DONt

accomodat i ng box 403; e control unit 308 is electrically connected
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constituting the swi tchgear that are disposed in the DC circuit
br eakers accommodating box 41 and rear accommodating box 42B.
As in the embodiment in FIG. 1, the main devices
aqcommodated 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 dlisposed 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 hox 41 in its inside: the main swltch driving
15 device 1, which is movable and has the main swiltch 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 circult breaker accommodating
box 41, the connection conductor 11B connected to the bus

bar 13, the iscolating points 14A to 14C connected to the

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



5accomodati ng box 41 and rear accommopdati ng box 423. As in the
enbodinent in FIG 1, the nmain devices accomopdated in the DC circuit
breaker accommodati ng box 41, which is part of the DC switchgear in
this enbodi ment, take a standardi zed device arrangenent. In a

speci fic exanple of 10a standardi zed arrangenment of the devices

di sposed in the DC circuit breaker acconmodating box 41, the DC
circuit breaker accommodating box 41 includes, as the device
arrangement standardized for the DC cirgqyit breaker accommpdating box
41 in its inside: the main switch driving 15device 1, which is
novabl e and has the main switch 3 and conmutating switch 2, the

non-linear rgy %Qxﬁrecgnﬁ‘ggti ARLS g?ﬁ%&”:lf@; MY Phedr €

¥
di sposed behind nalrn swic rirving device t he conmut ati ng
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20devices 4 to 7 disposed in front o comut ating capacitor 8,
the bus bar Jo3qdictBesedaatif RRe! te® ARihNe i F& L TlGentSizdeyel the

DC circuit breaker accommodating box 41, the connection conductor 113

connected to theghys BaketStoddEronPttlel R8oPE! BkS1ddHY i, 14Bere is a
connected to the 25main switch 3, the commutating switch 2, the bus

bar 13,5 - HffedBacbhen CRNEWS WheC pRAEGEDT Spdd¥ricatibas BBEwbER
overcurrent detection relay 11 attached to the connecti on conduct or

11A, in whi ahel De BRibckjean) tshownr @t FIGoWs, #Hs s suripoatinant famin
t he above explanation, there is a 5difference in part of the product
speci ficati am® bet seehchgear, shown in FIG. 1, in the previous
embedment.
The front accommodating box 40B and rear accommodating
i0 box 42B respectively disposed con the front and back of the
DC circult 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 f£rom
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 1s 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 DC switchgear, shown in FIG 2, in this enbodi nent and the DC

swi tchgear, shown in FIG 1, in the previous enbednent. The front
accommodat i ng box 40B and rear acconmmopdati ng 10box 42B respectively

di sposed on the front and back of the DC circuit breaker
accomodat i ng box 41 having the standard devi ce arrangenent are
removabl y connected to the DC circuit breaker accommodati ng box 41
havi ng the standard devi ce arrangenent with connecting nenbers 51
such as bolts 15and nuts, making it pgsgbble to attach themto the DC
circuit breaker accommodating box 41 anfi"renove them fromthe DC
circuit breaker accommodati ng box 41. FIG 2 shows a state in
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to the DC ci rea accommo I'ng e “arrangenent of
the - 20 " product is delivered to a customer, the DC circuit breaker

5 accommodating box 41 having the standardized device
arrangement in i1t 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 1t 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
standardizgd device arrangement and the DC circuit breaker

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

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

20 an 1lnexpensive 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



devices in which is standardi zed, and renoved fromthe DC circuit
breaker accommpdati ng box 41, so even when the specifications of the
DC switchgear are changed after a product is delivered to a custoner,
the DC circuit breaker 5acconmodati ng box 41 having the standardi zed
device arrangenent in it can be still diverted and used. In this
enbodi nent as well, since the DC circuit breaker acconmodati ng box 41
havi ng the standard device arrangenent in it can continue to be used,
so it is also 10possible to concurrenEE¥ manuf acture the three
accommodat i ng boxes constituting the L %wﬁtchgear, that is, the
front accommodati ng box 403 and rear acconmodati ng box 423 that

a1 angement TERCP RO LAk J88kI 0 B a5 R Ry SE bfEren

t he above standardiz vi,ce arrangenent, the efficiency of
oper ati ons %%Fg@%§¢6ﬁ51 qg%% manuf acturing the DC switchgear is
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swi tchgear Rawnl8ati&SPIFHIADORIPEASE Dorfak&ul t breaker for which

| abor hours and tine taken to design and manufacture a DC sw t chgear
25sui tabl e for various applications and specifications can be - 21 -



reduced by standardi zing the design of a DC circuit breaker
acconmodat i ng box. The present invention can be applied to a DC

sw t chgear and, nore particularly, to a DC swi tchgear i ncluding
a Scommutation-type DC circuit breaker. - 22 - What is clained is:
1. ADC switchgear provided with a comutation-type DC circuit breaker
having a main circuit provided with a main switch for interconnecting
a DC power supply and a | oad and for22enabling and disabling a main
circuit current flow, and a commutating circuit provided with a
comut ating capacitor and a commutating switch, which is connected
electrically parallel to the main switch, conprising: a DC circuit

br eaker accommodati ng box which includes, as a standard arrangenent,
the main circuit provided with the main switch, and the

comut at i on-t ypewWkaicCis'ddsiniedisgaker having the commutating circuit
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a front accom.modatmg box disposed on the front of the DC
circuit breaker accommeodating box, which accommo-
dates devices having functions for controlling the
switchgear and indicating a status of the switchgear
including a failure status thereof; and

a rear accommodating box disposed on the back of the DC
circuit breaker accommodating box, which accommo-
dates a device for monitoring a status of the main circuit
and protecting the main circuit; wherein

the front accommodating box and the rear accommodating
box are removably connected to the DC circuit breaker
accommodating box, and

the front accommodating box and the rear accommodating
box are connected to the DC circuit breaker accommao-
dating box to form an integrated DC switchgear.

2. A DC switchgear provided with a commutation-type DC

circuit breaker having a main circuit provided with a main
switch for interconnecting a DC power supply and a load and




for enabling and disabling a main circuit current flow, and a
commutating circuit provided with a commutati ng capacitor and a
comutating switch, which is connected electrically parallel to the
main switch, conprising: a DC circuit breaker accommodati ng box which
i ncludes, as a standard device arrangenent, a novable main switch
driving device having the main switga and the comuting switch, a
non-1linear resistor and a saturable r%actor di sposed behind the main
switch driving device, the commutating capacitor disposed-above the
non-1linear resistor, control devices for controlling and operating

di sposed devices, a bus bar and a connecti on conductor connected to

t he bus bar, an..| .| I . nked to the.min it ch he
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moni toring a statuSOBENYHBEZSE ks arrendingatresisios end agattmabiai n
circuit; wherein thzactondisposed behimtkthiengaincswackl diiving davice
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uctor 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 detec-
tion relay attached to the connection conductor flowing
a main circuit current;

a front accommodating box disposed on the front ofthe DC
circuit breaker accommodating box, which accommo-
dates devices having functions for controlling the

- 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 accommo-
dates a device for monitoring a status of the main circuit
and protecting the main circuit; wherein

the front accommodating box and the rear accommodating
box are removably connected to the DC circuit breaker
accommodating box, and

the front accommodating box and the rear accommodating
box are connected to the DC circuit breaker accommo-
dating box to form an integrated DC switchgear.



