- 1 - TITLE OF THE | NVENTI ON COVWWUTATI ON TYPE DC BREAKER BACKGROUND OF THE
I NVENTION 5 [Field of Technol ogy] The present invention relates to a
comut ati on type DC breaker and nore particularly to a structure of a
comut ati on type DC breaker for supplying charges stored in a conmutation
capacitor to a main switch in an opposite 10 direction to a main circuit
current, producing a current zero point, thereby breaking the main switch.
[ Description of Related Art] Fig. 3 is a drawing for explaining the breaking
principle of the comutation type DC breaker. As shown in 15 Fig. 3, a
comrut ati on type DC breaker 18 or 19 is tdnmected between a direct current
source 60 and a load 70 and includes a main switch 3 wwth the main circuit
current supplied, a supersaturation reactor 10, a commutation circuit
conposed of BAITDHNMOFaTHBNIBEPETIONr 8 and a 20 commutation switch 2, a
chargi ng power source, not drawn, for the conmmutation capacitor, and a
control unitCOMMUTADRONOTYPHQDChBREAKERNMENt I oned units. Further, the
comut ati on type DC breaker 19 is connected to an external «circuit, the
comut ati on capacitor, and the supersatuation 25 reactor via contactors 14A,
14B, and 14C. - 2
BACKGROUND OF THE INVENTION
5 [Field of Technology]
The present invention relates to a commutation type DC
breaker and more particularly to a structure of a
commutation type DC breaker for supplying charges stored in
a commutation capacitor to a main switch in an opposite
10 direction to a main circuit current, producing a current
zero point, thereby breaking the main switch.
[Description of Related Art]
Fig. 3 is a drawing for explaining the breaking
principle of the commutation type DC breaker. As shown in
15 Fig. 3, a commutation type DC breaker 18 or 19 is connected
between a direct current source 60 and a load 70 and
includes a main switch 3 with the main circuit current
supplied, a supersaturation reactor 10, a commutation
circuit composed of a commutation capacitor 8 and a
20 commutation switch 2, a charging power source, not drawn,
for the commutation capacitor, and a control unit for
controlling the aforementioned units. Further, the
commutation type DC breaker 19 is connected to an external

circuit, the commutation capacitor, and the éupersatuation

25 reactor via contactors 14A, 14B, and 14C.



When an excessive current is supplied to the main circuit 17A, the
comut ation type DC breaker 19 releases the main switch 3 and
simul taneously turns on the comutation switch 2. At this tinme, the charges
stored in 5 the commutation capacitor 8 are discharged via the main swtch
3 and a high frequency discharge current (a conmutation current)
acconpanyi ng di scharge of the capacitor is supplied to the main switch 3.
If the comutation current is superinposed on the main circuit 10 current
inthis way, a current zero point is generated in the main circuit current
and then the main circuit current is cut %off (refer to Patent Docunents 1
and 2). Fig. 4 is a cross sectional view showi ng an exanple of the
conventional commutation type DC breaker 19 arranged in 15 a power board.
In Fig. 4, a nun#hgh 40 exdesstios gugewat Beasdpadded tiondhedewia front
storage box 40A, a DC breaker storage box 41, and a back storage box 42A
In the frontcistuifgé7BextheAcoampbatiobosydecbat bokalisirt 190Ae leasrsnal
boards 20A, 20B and 20C, and a front door 31 are arranged. 20 In the DC
breaker storthe bakn4syithb Soandt atimohtappeuBly Breakeprnl®hes arranged. The
comut ati on type DC breaker 19 includes the main switch 3, a main swtch
drive unit lcbomutlatibngswhéchmin ABwitkhs tanme, sthe chhapges ostereduins 4 to
7 for controlling 25 the main switch drive unit, the conmutation switch 2,
the 3 5 the commutation capacitor 8 are discharged via the main
switch 3 and a high frequency discharge current (a
commutation current) accompanying discharge of the
capacitor is supplied to the main switch 3. If the
commutation current is superimposed on the main circuit
10 current in this way, a current zero point is generated in
the main circuit current and then the main circuit current
is cut off (refer to Patent Documents 1 and 2).
Fig. 4 is a cross sectional view showing an example of
the conventional commutation type DC breaker 19 arranged in
15 a power board. In Fig. 4, a numeral 40 indicates a power
board and it includes a front storage box 40R, a DC breaker
storage box 41, and a back storage box 42A. In the front
storage box 40A, a power board control unit 30A, terminal
boards 20A, 20B and 20C, and a front door 31 are arranged.
20 In the DC breaker storage box 41, the commutation type DC
breaker 19 is arranged.
The commutation type DC breaker 19 includes the main
switch 3, a main switch drive unit 1 for driving the main

switch, main switch control circuits 4 to 7 for controlling

25 the main switch drive unit, the commutation switch 2, the



comut ati on capacitor 8, the supersaturation reactor, and a non-I|inear
resistor 9 which are units necessary for comutation, and these units are
arranged in the DC breaker storage box 41. On the back of the main switch
3, amuinb5circuit conductor 17 is arranged. The main circuit conductor 17
is connected to a bus 13 via the main switch 3. A nuneral 11 indicates an
overcurrent detector nounted on the main circuit conductor. In the back
storage box 42A, a cable 44 connected to an external |load (a feeder) is
stored. 10 The cable is connected to the main circuit conductor 17 via a
connecting conductor 21. Further, on the Ttabl® connecting conductor 21, a
meter DC transformer 26, a DC transfornmer 23A, and a feeder failure
sel ection unit 22 are nounted. As shown in Fig. 4, the conventional
comut ati on t gpamuistponpranReitey BncthdesuphResatibnasihoncheactesmmandt on
switch 2, comutation capacitor 8, supersaturation reactor 10, and
non-1inear reBPBtbdingaangdesdstexafpibichharecomitisaneerssapscitpor 8 and
non-linear resistor 9 are arranged in the power board 40 in the vicinity of
the main 20 swnnmghaB8ioRat antd Dbeagennils JdapaprsenPetiean thedDOpbmelser
2000- 48686 Patent Docunent 2: Japanese Patent Laid-open No. 2001- 143581 25
- 4 - storage box 41. On the back of the main switch 3, a main
5 circuit conductor 17 is arranged. The main circuit
conductor 17 is connected to a bus 13 via the main switch 3.
A numeral 11 indicates an overcurrent detector mounted on
the main circuit conductor. In the back storage box 423, a
cable 44 connected to an external load (a feeder) is stored.
10 The cable is connected to the main circuit conductor 17 via
a connecting conductor 21. Further, on the cable connecting
conductor 21, a meter DC transformer 26, a DC transformer
23A, and a feeder failure selection unit 22 are mounted.
As shown in Fig. 4, the conventional commutation type
15 DC breaker 19 includes the main switch 3, commutation
switch 2, commutation capacitor 8, supersaturation reactor
10, and non-linear resistor 9 and for example, the
commutation capacitor 8 and non-linear resistor 9 are
arranged in the power board 40 in the vicinity of the main
20 switch 3.
Patent Document 1: Japanese Patent Laid-open No. 2000-
48686
Patent Document 2: Japanese Patent Laid-open No. 2001-

143581

25



SUMVARY OF THE I NVENTION In the commutation type DC breaker, as nentioned
above, the breaking nethod generates a zero point in the main circuit
current by the comrutation current fromthe 5 capacitor, thereby breaking
the main switch, so that the nunber of units conposing the commutation type
DC breaker is larger than that of an ordinary AC breaker and these wunits
are arranged in the power board storing the main unit of the comutation
type DC breaker. 10 Therefore, the arrangenment of the units nust be
designed as a whole of the power board in conS|derat|on of connection with
the main unit of the commtation type DC “breaker (the main switch) and the
desi gn and manufacture of the power board having the built-in conmutation
type DC 15 breaker requires nuch |labor and tinme and causes hi gher costs.
The present FUNMARY oWF WBEE dENBERPEANW t h t he foregoing problens in view and
integrally structures the main unit of the commutation type DC breaker (the
mai n swi tch) andInhg&h@0camirtsahéerstypy P6r breakatrat aenmenhépeby hbgheeni ng
the burden inposed on the design and manufacture of the DC circuit power
board havi ngthédebbetking mebthodt genenatgpea DEerbrpaket . ifhehermgent
i nvention adopts the follow ng neans to 25 solve the above problens. 5
circuit current by the commutation current from the
5 capacitor, thereby breaking the main switch, so that the
number of units composing the commutation type DC breaker
is larger than that of an ordinary AC breaker and these
units are arranged in the power board storing the main unit
of the commutation type DC breaker.
10 Therefore, the arrangement of the units must be
designed as a whole of the power board in consideration of
connection with the main unit of the commutation type DC
breaker (the main switch) and the design and manufacture of
the power board having the built-in commutation type DC
15 breaker requires much labor and time and causes higher
costs.
The present invention was developed with the foregoing
problems in view and integrally structures the main unit of
the commutation type DC breaker (the main switch) and the
20 units necessary for commutation, thereby lightening the
burden imposed on the design and manufacture of the DC
circuit power board having the built-in commutation type DC
breaker.

The present invention adopts the following means to

25 solve the above problems.



In a comutation type DC breaker having a main switch inserted in series
into a miin circuit for connecting a DC source and a | oad, a conmutation
capacitor, a reactor, and a comutation switch for supplying charges stored
in the 5 commutation capacitor to the main switch in an opposite direction
to a main circuit current, producing a current zero point, thereby breaking
the main switch, characterized in that the commutation capacitor, the
reactor, and the conmmutation switch which are conposed a comrutation
circuit 10 and a control circuit for controlling the turning on or off of
the main switch and the commutation swifcR are [oaded on a frame with the
main swtch | oaded. The present invention has the aforenentioned structure,
so that the burden inposed on the desian and manufacture of 15 the DC
circuit power bo&Rdaheompgtaheonutypei BCchrpakari bavingpa mEiprewkbehcan be
| i ghtened. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a draw ng for
expl ai ni ng theseoreditin i rigpelnDy DBdiRakbrcrEt afohgceonedt Eadodi Pent of
the present invention. Fig. 2 is a drawing showi ng an enbodi nent of the
present invesRulge tdrd a heoadmat eemmitaypen Daprenkey, i3 reacted, i andhe
power board. 25 Fig. 3 is a drawing for explaining the principle of the - 6
- conmut at i on coeutD® vrakeitch for supplying charges stored in the
5 commutation capacitor to the main switch in an opposite
direction to a main circuit current, producing a current
zero point, thereby breaking the main switch, characterized
in that the commutation capacitor, the reactor, and the
commutation switch which are composed a commutation circuit
10 and a control circuit for controlling the turning on or off
of the main switch and the commutation switch are loaded on
a frame with the main switch loaded.
The present invention has the aforementioned structure,
so that the burden imposed on the design and manufacture of
15 the DC circuit power board having the built-in commutation

type DC breaker can be lightened.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a drawing for explaining the éommutation type
20 DC breaker relating to an embodiment of the present
invention.
Fig. 2 is a drawing showing an embodiment of the
present invention that the commutation type DC breaker is
stored in the power board.

25 Fig. 3 is a drawing for explaining the principle of the



Fig. 4 is a cross sectional view showing the conventional comutation type
DC breaker arranged in the power board. 5 DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Hereinafter, the preferred enbodi nent of the present
invention will be explained with reference to the acconpanying draw ngs.
Fig. 1 is a drawing for explaining 10 the comutation type DC breaker
relating to an enbodi nent of the present invention. As shown in Fig. 1, a
comut ation type DC breaker 18 provides with the main switch 3, the main
switch drive unit 1 for driving the main switch, the nmain switch control
circuits 4 to 7 for controlling the 15 mainswitch drive unit 1, and the
comutation swwtch 2, comutation capacitor 8, supersaturation reactor 10,
and non-linear resistor 9 which are units necessary for comutation, and
t hese units avemtvatdédnotypbeDCrhpmeakér.Here, the main switch control units
4 to 7 are arranged 20 on the upper part of the main switch drive unit 1
and the commutafign dapacit etro8si seattiangédvieki sthowiiegcabeut ati on switch
2 (on the back side of the frame for | oading the commutation type DC
breaker 18) cofuehbeonal heomsupetsahutapeoDCrbaehrerl@raadgsaanihi orar
resistor 9 are 25 arranged behind the main switch 3. 7 Behind the frane 47,
a contactor péwepnpestad with the
5
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the preferred embodiment of the present
invention will be explained with reference to the
accompanying drawings. Fig. 1 is a drawing for explaining
10 the commutation type DC breaker relating to an embodiment
of the present invention. As shown in Fig. 1, a commutation
type DC breaker 18 provides with the main switch 3, the
main switch drive unit 1 for driving the main switch, the
main switch control circuits 4 to 7 for controlling the
15 main switch drive unit 1, and the commutation switch 2,
commutation capacitor 8, supersaturation reactor 10, and
non-linear resistor 9 which are units necessary for
commutation, and these units are loaded on the frame 47.
Here, the main switch control units 4 to 7 are arrénged
20 on the upper part of the main switch drive unit 1 and the
commutation capacitor 8 is arranged behind the commutation
switch 2 (on the back side of the frame for loading the
commutation type DC breaker 18). Further, the

supersaturation reactor 10 and non-linear resistor 9 are

25 arranged behind the main switch 3.



main circuit conductor 17 arranged in the DC breaker storage box 40 is
arranged and the contactor 14 is connected to the main switch 3 via a |link
conductor 15 5 arranged between the conmutati on capacitor 8 and the non-
| i near resistor 9. The comrutati on capacitor 8 loads a plurality of
capacitors into which the capacity necessary to generate a zero point in
the current flowing through the main switch 3 10 is divided. The other units
conposi ng the conmmutation type DC breaker 18, for exanple, the non-linear
resistor 9 and supersaturation reactor 10_can be divided and | oaded into a
plurality of parts. Further, when dividing’and | oading the wunits, so as to
ensure the insulation performance, the 15 units are arranged with a
predeterm ned air spatial distance kept, thus the overall comutation type
DC breaker can bBehindathei fzameAd’neat fonedchbovéd thangakadswitbhtBe
conposing the comutation type DC breaker 18, the main switch drive unit
20 1 for driviagntherowin condedtdr theanaamgedi inhtbenbEobreakenits 4 to 7
for controlling the main switch drive unit 1, and the comrutation switch 2,
comut ati on cepacagerb@ 4@ uperaatamaéed oand etice ocodBactnd hénisi near
resistor 9, which are units necessary for commutation, and these are 25
| oaded on t hecdnmeetdd. tdhehd rmamen 49wiscipr dvidedawl fhk - c8nduwbeet s138
supported novably, so that the commutation type
5 arranged between the commutation capacitor 8 and the non-
linear resistor 9.
The commutation capacitor 8 loads a plurality of
capacitors into which the capacity necessary to generate a
zero point in the current flowing through the main switch 3
10 is divided. The other units composing the commutation type
DC breaker 18, for example, the non-linear resistor 9 and
supersaturation reactor 10 can be divided and loaded into a
plurality of parts. Further, when dividing and loading the
units, so as to ensure the insulation performance, the
15 units are arranged with a predetermined air spatial
distance kept, thus the overall commutation type DC breaker
can be miniaturized.
As mentioned above, the main switch 3 composing the
commutation type DC breaker 18, the main switch drive unit
20 1 for driving the main switch 3, the main switch control
circuits 4 to 7 for controlling the main switch drive unit
1, and the commutation switch 2, commutation capacitor 8,
supersaturation reactor 10, and non-linear resistor 9,

which are units necessary for commutation, and these are

25 loaded on the frame 47. The frame 47 is provided with



DC breaker 18 |oaded on the frane 47 can be wholly transferred in or out
fromthe power board 40. Thus the comutation type DC breaker 18 can be
handl ed as a DC 5 breaker novabl e by hand. Therefore, in manufacturing of
the products, a reduction in the part manufacturing costs and inprovenents
in operation efficiency due to mass production can be realized. Further, a
verification test can be conducted by 10 a single DC breaker and products
can be stably supplied. Fig. 2 is a drawing showi ng an enbodi nent of the
present invention that the conmmutation type DC breaker 18 of the present
invention is stored in the power board. 18 Fig. 2, the nuneral 40 indicates
a power board and it 15 includes the front storage box 40A, DC breaker
storage box 41, and back storage box 42A. In the front storage box 40A,
t he power boeheletdnddosuppprted, movakhd vial sbothdt 2De aemmutapaonddbype3l are
arranged. In the DC breaker storage box 41, the DC breaker 18 shown in Fig.
1 is arrangedC BreakenntBaloddedndinchhesfaaparéittan beavkplhli ch partitions
bet ween the DC breaker 18 and the main circuit conductor 17 arranged on the
back side oftraesbern&dristoragetbbxomlthénpovhe bagkdofiOt hellpas tthe on pl ate
16, the main circuit conductor 17 is arranged. The main circuit conductor 17
is 25 connectredutatibe bysel1BCvbacdkernbhiBncsmi behhd3ndYeeé asnerdl - 9 11
i ndi cates the overcurrent detector nounted on the main
5 breaker movable by hand.
Therefore, in manufacturing of the products, a
reduction in the part manufacturing costs and improvements
in operation efficiency due to mass production can be
realized. Further, a verification test can be conducted by
10 a single DC breaker and products can be stably supplied.
Fig. 2 is a drawing showing an embodiment of the
present invention that the commutation type DC breaker 18
of the present invention is stored in the power board. In
Fig. 2, the numeral 40 indicates a power board and it
15 includes the front storage box 40A, DC breaker storage box
41, and back storage box 42A. In the front storage box 40A,
the power board control unit 30, terminal boards 20, and
front door 31 are arranged. In the DC breaker storage box
41, the DC breaker 18 shown in Fig. 1 is arranged. A
20 numeral 16 indicates a partition plate, which partitions
between the DC breaker 18 and the main circuit conductor 17
arranged on the back side of the breaker storage box 41. On
the back of the partition plate 16, the main circuit

conductor 17 is arranged. The main circuit conductor 17 is

25 connected to the bus 13 via the main switch 3. The numeral



circuit conductor. In the back storage box 42A, a cable 44 connected to an
external load (a feeder) is stored. The <cable is connected to the main
circuit conductor 17 via the 5 connecting conductor 21. Further, on the
cabl e connecting conductor 21, the neter DC transformer 26, DC transforner
23A, and feeder failure selection unit 22 are nounted. According to this
enbodi nent, the kind, constitution, and arrangenent of the units installed
inside the front 10 storage box 40A and back storage box 42A conposing the
power board 40 are changed, thus the specifications and use of the DC
circuit power board can be changed wi t haut® “altering the constitution of the
DC breaker storage box 41. Nanely, the DC breaker storage box 41 can be
standardi zed. 15 Therefore, the burden inposed on the design and manufacture
of the DC cittuindpeakes bbhae dokancherenpghdehedtoFuneneied ehetheehain hei ght
of the power board can be reduced, thus mniaturization, weight reduction,

and cost savfhysuthncpeduekari zekh ithe hadC iqrade Yonet2boar d:alPlee A4 t her,
in the case of mai ntenance checks or parts exchanges of the power board 40,
the front doeenBechedangedn enteheairopadofat heegemer iboatdrdd.i sSTopened and
then the novable comutation type DC breaker 18 is pulled out from the
front storageabbg #9AcoByedbeédgtohtke maenDELbecedkecondugboseparuiadtheom
the main circuit conductor 17 in the portion - 10 of the contactor 14, and
overal |5t he conmatatngnconpgecbDer 21. Further, on the cable connecting
conductor 21, the meter DC transformer 26, DC transformer
23A, and feeder failure selection unit 22 are mounted.
According to this embodiment, the kind, constitution,
and arrangement of the units installed inside the front
10 storage box 40A and back storage box 42A composing the
power board 40 are changed, thus the specifications and use
of the DC circuit power board can be changed without
altering the constitution of the DC breaker storage box 41.
Namely, the DC breaker storage box 41 can be standardized.
15 Therefore, the burden imposed on the design ahd manufacture
of the DC circuit power board can be lightened. Further,
the overall height of the power board can be reduced, thus
miniaturization, weight reduction, and cost savings can be
realized in the DC circuit power board.
20 Further, in the case of maintenance checks or parts
exchanges of the power board 40, the front door 31 arranged
on the front of the power board 40 is opened and then the
movable commutation type DC breaker 18 is pulled out from

the front storage box 40A. By doing this, the DC breaker is

25 separated from the main circuit conductor 17 in the portion



breaker 18 can be checked safely, and parts exchanges can be executed.
Further, in the power board 40 after the comutation type DC breaker 18 is
pull ed out, no person can 5 approach the main circuit conductor 17 due to
the partition plate 16, so that the internal checks can be executed
safely. As expl ai ned above, according to this enbodinent, the comutation
type DC breaker can be structured on a novable 10 frane as a sinple body.
Therefore, mass production of articles of the sane design can be realized.
Therefore, in the power board for storing the DC breaker as a sinple body,
the design of the comutation type DC bre %et itself is not necessary. 15
As nmentioned above, when the commutation type DC breaker of this enbodi nent
is adopted, when designing a DC circuit power board of a different use and
speci ficati obdf theecottaetaketd canndecsebnbhr the eaomantat hen Dybeebker
storage box can be mniaturized and reduced in weight, and 20 the | abor and
time of desilgreakelr nhhutactbei peckhadbeafebducedd pautsacsohangasi oant ype DC
breaker facilitating maintenance checks at a |ow cost can be provided. - 11
- WHAT | S Cliz¢ Mexe¢Stad. A Riomhant iion thpeo D hriesked £ohmpfist mthea nain
swtch inserted in series into a main circuit for connecting a DC source
and a | oad, eommwhatbohohypapdCilboeaker 18 is pulled out, no person can
5 approach the main circuit conductor 17 due to the partition
plate 16, so that the internal checks can be executed
safely.
As explained above, according to this embodiment, the
commutation type DC breaker can be structured on a movable
10 frame as a simple body. Therefore, mass production of
articles of the same design can be realized. Therefore, in
the power board for storing the DC breaker as a simple body,
the design of the commutation type DC breaker itself is not
necessary.
15 As mentioned above, when the commutation type DC
breaker of this embodiment is adopted, when designing a DC
circuit power board of a different use and specification,
the DC breaker can be standardized, and the DC breaker
storage box can be miniaturized and reduced in weight, and
20 the labor and time of design and manufacturing can be

reduced, thus a commutation type DC breaker facilitating

maintenance checks at a low cost can be provided.



5 a reactor, and a commutation switch for supplying charges stored in the
comut ation capacitor to the main switch in an opposite direction to a main
circuit current, producing a current zero point, thereby breaking the nain
switch, characterized in that the conmutation capacitor, the 10 reactor,
and the commutation switch which are conposed a comutation circuit and a
control circuit for controlling the turning on or off of the main switch
and the comutation switch are loaded on a frane with the main swtch
| oaded. 15 2. A commutation type DC breaker according to Claiml, wherein
the main switch includes a contactor freély~ connectable to and separable
froma main circuit conductor installed in a power board, and the franme is
provided with a wheel supported novably, and the frane can be wholly 20
transf err edWHAToLSoGLALMEM TBe power board including the main circuit
conduct or .
1. A commutation type DC breaker comprising a main
switch inserted in series into a main circuit for
connecting a DC source and a load, a commutation capacitor,
5 a reactor, and a commutation switch for supplying charges
stored in the commutation capacitor to the main switch in
an opposite direction to a main circuit current, producing
a current zero point, thereby breaking the main switch,
characterized in that the commutation capacitor, the

10 reactor, and the commutation switch which are composed a

' commutation circuit and a control circuit for controlling
the turning on or off of the main switch and the
commutation switch are loaded on a frame with the main
switch loaded.

15 2. A commutation type DC breaker according to Claim 1,
wherein the main switch includes a contactor freely
connectable to and separable from a main circuit conductor
installed in a power board, and the frame is provided with
a wheel supported movably, and the frame can be wholly

20 transferred in or out from the power board including the

main circuit conductor.



