
- 1 - TITLE OF THE INVENTION COMMUTATION TYPE DC BREAKER  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 supersatuation 25 reactor via contactors 14A,
14B, and 14C. - 2  



When an excessive current is supplied to the main  circuit 17A, the
commutation type DC breaker 19 releases  the main switch 3 and
simultaneously turns on the  commutation switch 2. At this time, the charges
stored in 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 40A, 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 3  



commutation capacitor 8, the supersaturation reactor, and a  non-linear
resistor 9 which are units necessary for  commutation, and these units are
arranged in the DC breaker  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 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 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
- 4 - 



SUMMARY OF THE INVENTION In the commutation type DC breaker, as mentioned
above,  the breaking method generates a zero point in the main  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. 5  



In a commutation type DC breaker having a main switch  inserted in series
into a main circuit for connecting a DC  source and a load, a commutation
capacitor, a reactor, and  a commutation 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  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 commutation 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 - 6
- commutation type DC breaker. 



Fig. 4 is a cross sectional view showing the  conventional commutation type
DC breaker arranged in the  power board. 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 arranged  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. 7  Behind the frame 47,
a contactor 14 connected with the  



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 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 - 8  wheels 48
supported movably, so that the commutation type  



DC breaker 18 loaded on the frame 47 can be wholly  transferred in or out
from the power board 40. Thus the  commutation type DC breaker 18 can be
handled as a DC 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 - 9  11
indicates the overcurrent detector mounted on the main  



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
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 and 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 - 10  of the contactor 14, and
overall the commutation type DC  



breaker 18 can be checked safely, and parts exchanges can  be executed.
Further, in the power board 40 after the  commutation type DC breaker 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. - 11
- WHAT IS CLAIMED IS 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. 


