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POWER SUPPLY DEVICE FOR ELECTROMOTIVE 
RAILCAR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a power supply device for 
an electromotive railcar Which insulates a three-phase alter 
nating current (AC) voltage from a direct current (DC) 
voltage from an eXternal electric line and, more particularly 
to a poWer supply device having DC/AC/DC converters. 

[0003] 2. Discussion of the Background 

[0004] FIG. 5 is a circuit diagram of a conventional poWer 
supply device for an electromotive railcar. 

[0005] In FIG. 5, the poWer supply device obtains a DC 
voltage from an electric poWer line 1. The DC voltage 
charges an electrolytic capacitor 8 via a pantograph 2, a fuse 
3, a contactor 4 (contact breaker ), a DC reactor 5 and an 
initial charge resistor 7. When the electrolytic capacitor 8 is 
charged to a predetermined voltage, a conducting thyristor 6 
connected in parallel With the initial charge resistor 7 turns 
on. Then a three-phase inverter 9 is operated. 

[0006] The three-phase inverter 9 generates a three-phase 
AC voltage 13 on the basis of the DC voltage from the 
electric poWer line 1. Output Waveforms of the three-phase 
inverter 9 are Well-knoWn PWM (Pulse Width Modulation ) 
sineWaves including many higher harmonics. 

[0007] Therefore, the higher harmonics are removed by 
passing the voltage signal through an AC ?lter comprising 
an AC reactor 10 for smoothing and an AC capacitor 11, and 
then a commercial poWer signal With 50 HZ or 60 HZ and 
200 V is obtained. The electrolytic capacitor 8 and the 
three-phase inverter 9 are coupled to a ground 14. 

[0008] The commercial poWer signal is mainly used for 
operating air conditioners and lighting on railcars. More 
over, the commercial poWer signal is insulated through an 
insulating transformer 12 With a commercial carrier fre 
quency for the purpose of insulating the three-phase AC 
voltage 13 from the DC voltage from the electric poWer line 
1. 

[0009] After a commercial voltage (for eXample 270V) is 
obtained, the commercial voltage is insulated by the insu 
lating transformer 12 Whose carrier frequency is a commer 
cial frequency of 50 HZ or 60 HZ. Acontrol device disclosed 
in Japanese Patent Disclosure (kokai) No. 7-31156 is appli 
cable for the controller of the three-phase inverter 9. 

[0010] HoWever, there are some problems in the conven 
tional poWer supply device of FIG. 5. 

[0011] First, the insulating transformer 12 becomes heavy 
and large, because the carrier frequency is a relatively loW 
commercial frequency. Moreover, the insulating transformer 
12 causes noise of the commercial frequency. 

[0012] Further, the same voltage as that of the electric 
poWer line 1 is applied to the three-phase inverter 9, the AC 
reactors 10 and the AC capacitors 11. Therefore, the con 
ventional poWer supply device must be suitably insensitive 
to voltage ?uctuations and becomes collectively large and 
costly. 
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[0013] Furthermore, load ?uctuation from load objects, 
such as air conditioners or lighting, causes an adverse 
in?uence on the current of the DC voltage from the electric 
poWer line 1. Therefore, the electrolytic capacitor 8 charged 
With the DC voltage must be large enough to remove a ripple 
Wave (50 HZ or 60 HZ) caused by the load ?uctuation. 

SUMMARY OF THE INVENTION 

[0014] Accordingly, one object of this invention is to 
provide a miniaturiZed, light Weight, loW noise and loW price 
poWer supply device for an electromotive railcar. The 
present invention provides a poWer supply device for an 
electromotive railcar, and comprises a ?rst capacitor con 
nected to receive the DC voltage for outputting a ?rst DC 
voltage. The poWer supply device also comprises a DC/AC/ 
DC converter that includes an inverter bridge having poWer 
transistors connected to the ?rst capacitor in parallel, an 
insulating transformer With high carrier frequency having an 
primary Winding connected to an output of the inverter 
bridge, and a recti?er circuit connected to a secondary 
Winding of the insulating transformer to receive a second 
DC voltage. The poWer supply device further comprises a 
three-phase inverter having a bridge circuit of poWer tran 
sistors for generating a three-phase AC voltage on the basis 
of the second DC voltage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Amore complete appreciation of the invention and 
many of the attendant advantages thereof Will be readily 
obtained as the same becomes better understood by refer 
ence to the folloWing detailed description When considered 
in connection With the accompanying draWings, Wherein: 

[0016] FIG. 1 is a circuit diagram shoWing a poWer supply 
device for an electromotive railcar according to a ?rst 
embodiment of the present invention; 

[0017] FIG. 2 is a circuit diagram of a partial resonance 
sWitching circuit of a third embodiment of the present 
invention; 

[0018] FIG. 3 is a circuit diagram of a discharge circuit of 
a fourth embodiment of the present invention; 

[0019] FIG. 4 is a circuit diagram shoWing a smoothing 
circuit of a ?fth embodiment of the present invention; and 

[0020] FIG. 5 is a circuit diagram shoWing a conventional 
poWer supply device for an electromotive railcar. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0021] Referring noW to the draWings, Wherein like ref 
erence numerals designate identical or corresponding parts 
throughout the several vieWs, the embodiments of the 
present invention are described beloW. 

[0022] FIG. 1 is a circuit diagram shoWing a poWer supply 
device for an electromotive railcar according to a ?rst 
embodiment of the present invention. The poWer supply 
device of the ?rst embodiment of the present invention omits 
the electrolytic capacitor 8 and the insulating transformer 12 
of the conventional poWer supply device of FIG. 5 and adds 
some elements as described beloW. 
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[0023] The power supply device for an electromotive 
railcar receives a ?rst DC voltage from an electric poWer line 
1. 

[0024] A series circuit of a pair of ?rst capacitors 21, 22 
is connected to receive the ?rst DC voltage from the electric 
poWer line 1 via a pantograph 2, a fuse 3, a contactor 4, a DC 
reactor 5, and either a conducting thyristor 6 or an initial 
charge resistor 7. 

[0025] An H-type inverter bridge 58 comprises a plurality 
of poWer transistors 23-26 and a plurality of diodes 60-63. 
An H-type inverter bridge 59 comprises a plurality of poWer 
transistors 27-30 such as IGBT (Insulated Gate Bipolar 
Transistor) and a plurality of diodes 64-67. The H-type 
inverter bridge 58 is connected in parallel to a ?rst capacitor 
21. The H-type inverter bridge 59 is connected in parallel to 
a ?rst capacitor 22. The ?rst capacitor 22 and the H-type 
inverter bridge 58 are coupled to a ground 14. 

[0026] Thus, the H-type inverter bridges 58, 59 are respec 
tively connected to the ?rst capacitors 21, 22 in parallel and 
are connected to the ?rst DC voltage in serial. 

[0027] Apair of insulating transformers 31, 32 With a high 
carrier frequency and having primary Windings are respec 
tively connected to outputs of the H-type inverter bridges 58, 
59. 

[0028] Recti?er circuits 68, 69 each are connected to a 
respective secondary Winding of the insulating transformers 
31, 32 and comprise a corresponding bridge circuit of diodes 
33-36 and 37-40, respectively, in the form of a center tap. 
The outputs of recti?er circuits 68, 69 are connected in 
parallel to each other. 

[0029] A pair of DC/AC/DC converters comprises a 
respective one of the H-type inverter bridges 58, 59, a 
respective one of the insulating transformers 31, 32, and a 
respective one of the recti?er circuits 68, 69. 

[0030] A smoothing circuit 70 comprises a DC reactor 41 
and a second capacitor 42 and is connected to the outputs of 
the recti?er circuits 68, 69 to form a second DC voltage. The 
three-phase AC voltage 13 is obtained from the three-phase 
inverter 9 on the basis of the second DC voltage. 

[0031] Further, each of the AC ?lters comprising a series 
circuit of the AC reactor 10 and the AC capacitor 11 is 
connected to the output of each phase of the three-phase 
inverter 9. Terminals of the AC capacitors 11 are connected 
to a neutral point (0V) of the secondary Windings of the 
insulating transformers 31, 32, that is, the neutral point (0V) 
of the second DC voltage. 

[0032] A control circuit for the poWer transistors 23-30 of 
the H-type inverter bridges 58, 59 of the DC/AC/DC con 
verters is described as folloWs. 

[0033] A reference voltage of the DC/AC/DC converters’ 
output is determined by a voltage setter 43. An adder 44 is 
coupled to the voltage setter 43 and the output of the 
smoothing circuit 70 and calculates a difference betWeen the 
reference of a DC voltage and the second DC voltage. An 
ampli?er 45 ampli?es the difference With a proportional 
integral operation. A PWM (Pulse Width Modulation ) 
generator 46 compares the ampli?ed difference With the 
output of a triangular Wave generator 47 and modulates the 
pulse Width. A plurality of gate drive ampli?ers 48, 49 for 
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driving the poWer transistors 23-26 and 27-30, respectively, 
ampli?es the modulated digital Wave signal and insulates the 
poWer transistors 23-26 and 27-30 from the signal. 

[0034] The DC/AC/DC converters control the high volt 
age of the ?rst DC voltage so as to obtain a constant DC 
voltage suited for the three-phase AC voltage 13 generated 
by the three-phase inverter 9. Although the ?rst DC voltage 
is changeable, the DC/AC/DC converters keep the output 
steady. 
[0035] A description of the operation of the poWer supply 
device of FIG. 1 folloWs. 

[0036] In FIG. 1, the poWer supply device obtains the ?rst 
DC voltage from the electric poWer line 1 via the pantogragh 
2. The ?rst DC voltage charges the ?rst capacitors 21, 22 via 
the fuse 3, the contactor 4, the DC reactor 5 and the initial 
charge resistor 7. When the ?rst capacitors 21, 22 are 
charged to a predetermined voltage, the conducting thyristor 
6 connected in parallel With the initial charge resistor 7 turns 
on. 

[0037] The output signals of the ?rst capacitors 21, 22 are 
respectively converted into AC voltages by the H-type 
inverter bridges 58, 59 controlled by the respective gate 
drive ampli?ers 48, 49. The AC voltages are insulated by the 
insulating transformers 31, 32 and then converted into a DC 
voltage by the recti?er circuits 68, 69. 

[0038] The smoothing circuit 70 smoothes the DC voltage 
to obtain the second DC voltage. The three-phase inverter 9 
generates the three-phase AC voltage 13 on the basis of the 
second DC voltage. 

[0039] The AC ?lters composed of AC reactors 10 and AC 
capacitors 11 remove the higher harmonics of the three 
phase AC voltage 13 to obtain a commercial voltage With a 
fundamental Wave such as 50 HZ or 60 HZ frequency. 

[0040] Thus, a stable DC voltage for the second DC 
voltage is obtained Without being in?uenced by the voltage 
of the electric poWer line 1 (the ?rst DC voltage). 

[0041] The poWer supply device of the ?rst embodiment 
has the folloWing effects. 

[0042] First, since the insulating transformers 31, 32 are 
designed With a high carrier frequency and excited With a 
several KHZ carrier frequency generated by the poWer 
transistors of the H-type inverter bridges 58, 59, it makes 
both siZe and Weight of the insulating transformers 31, 32 
smaller by 1A1 to Vs of corresponding elements of the con 
ventional poWer supply device of FIG. 5, and further 
attenuates noise. 

[0043] Second, the voltage susceptibility of the secondary 
side of the insulating transformers 31, 32 can be different 
from that of the primary side. Thus, the components of the 
primary side handle high voltages, such as a high voltage of 
1500V for the ?rst DC voltage. In general, for a three-phase 
AC voltage 13 of less than 440V, the DC/AC/DC converters 
output voltage is about 600V. So the components of the 
secondary side can be designed With relatively loW voltage 
susceptibility and use both small-siZed and loW cost equip 
ment. 

[0044] Third, if the sharing of loads betWeen the H-type 
inverter bridges 58, 59 changes, the H-type inverter bridges 
58, 59 are not able to share the ?rst DC voltage by halves. 
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Further, if almost all the ?rst DC voltage is applied to one 
of the H-type inverter bridges 58, 59, the power transistors 
23-26 or 27-30 may fail. HoWever, since each of the outputs 
of the recti?er circuits 68, 69 is connected in parallel, the 
unbalance load sharing betWeen the H-type inverter bridges 
58, 59 is canceled. 

[0045] Speci?cally, if the load in the H-type inverter 
bridges 58 increases, the voltage of the ?rst capacitor 21 
connected to the H-type inverter bridge 58 decreases. Con 
sequently, the output voltage of the secondary Winding also 
decreases. On the other hand, the voltage of the other ?rst 
capacitor 22 increases and the output voltage of the second 
ary Winding connected to the other H-type inverter bridge 59 
increases. 

[0046] As a result, the load concentrates on the H-type 
inverter bridge 59 With a higher voltage. This operation is 
taken quickly and ?nally the load sharing betWeen the 
H-type inverter bridges 58, 59 is equal. 

[0047] Furthermore, each of the DC voltages applied to 
the H-type inverter bridges 58, 59 becomes equal. Conse 
quently, the poWer transistors 23-30 can be used as loW 
voltage-proof elements. 

[0048] Fourth, since the terminals of the AC capacitors 11 
are connected to a neutral point (0V ) of the secondary 
Windings of the insulating transformers 31, 32 (e.g., the 
neutral point (0V) of the second DC voltage), the inductive 
interference caused by the three-phase inverter 9 is attenu 
ated. Speci?cally, since the peak current applying to the AC 
capacitors 11 is half of the amplitude of the current applying 
to the AC capacitors 11, the inductive interference caused by 
the sWitching noise of the three-phase inverter 9 is attenu 
ated. 

[0049] As described above in the ?rst embodiment, the 
poWer supply device obtains a steady DC voltage as the 
second DC voltage With no in?uence of the ?rst DC voltage 
from the electric poWer line 1 and achieves miniaturiZation, 
light Weight, loW level noise and attenuation of inductive 
interference. 

[0050] Further, the number of the ?rst capacitors 21, 22 
and the DC/AC/DC converters can be designed in response 
to the ?rst DC voltage (for eXample, 600V or 1500V). For 
eXample, in the case of 600V, the number of the ?rst 
capacitors 21, 22 and the DC/AC/DC converters may be tWo 
as shoWn in FIG. 1. In the case of 1500V, three ?rst 
capacitors and three DC/AC/DC converters may be used. 
Therefore, this embodiment optimiZes the elements of cost, 
siZe and Weight and achieves miniaturiZation, light Weight 
and loW cost. 

[0051] Furthermore, the insulating transformers 31, 32 in 
the ?rst embodiment are designed the carrier frequency for 
the range of 1 to 6 KHZ. Therefore, the ?rst embodiment 
optimiZes the elements of cost, siZe and Weight and achieves 
miniaturiZation, light Weight and loW noise. 

[0052] To achieve loW noise, the generated frequency 
should be less than the audio range (15 KHZ). Accordingly, 
the carrier frequency should be less than 7.5 KHZ, half of 15 
KHZ, as calculated in accordance With conventional theory. 

[0053] On the other hand, to achieve miniaturiZation and 
light Weight, a carrier frequency less than 6 KHZ is useful. 
More than a 6 KHZ carrier frequency may not achieve 
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suf?cient tradeoffs in vieW of the sWitching loss of the poWer 
transistors 23-30. Consequently, a 1 to 6 KHZ carrier fre 
quency is useful from the point of vieW of miniaturiZation, 
lightWeight and loW noise. 

[0054] Further, the capacity of the second capacitor 42 is 
large enough, the same as that of the capacitor 8 (FIG. 5), 
so as to remove a ripple Wave With a predetermined fre 

quency Which is a commercial frequency (50 HZ or 60 HZ). 
Consequently, the load ?uctuation caused by the load objects 
connected to the three-phase inverter 9 does not in?uence 
the current of the ?rst DC voltage from the electric poWer 
line 1. As a result, the capacity of the ?rst capacitors 21, 22 
take no account of a ripple Wave With a commercial fre 
quency caused by the load ?uctuation and take account of a 
180 HZ or 360 HZ ripple Wave in the electric poWer line 1. 
As a practical matter, the capacity of the ?rst capacitors 21, 
22 is 1/3 or 1/6 of the second capacitor 42. 

[0055] The ripple Wave passed through the ?rst capacitors 
21, 22 is 180 HZ or 360 HZ under the in?uence of the electric 
poWer line 1 and the ripple Wave passed through the second 
capacitor 42 is 50 HZ or 60 HZ under the in?uence of 
three-phase inverter 9. If the second capacitor 42 can ?lter 
the 50 HZ ripple Wave, the ?rst capacitor 21, 22 accounts for 
only the 180 HZ or 360 HZ ripple Wave. 

[0056] Consequently, since the ripple Wave With commer 
cial frequency caused by the load ?uctuation is ?ltered by 
the second capacitor 42, a small capacitor can be used as the 
?rst capacitors 21, 22. 

[0057] According to a second embodiment of the present 
invention, each of the insulating transformers 31, 32 has a 
common core; the number of turns of the primary Windings 
are the same in the DC/AC/DC converters; and the number 
of turns of the secondary Windings are the same in the 
DC/AC/DC converters respectively. In this embodiment, the 
sharing of the load of the DC/AC/DC converters is substan 
tially equal. Further, the DC/AC/DC converters are simul 
taneously driven With the pulse Width modulated digital 
Wave signal. 

[0058] FIG. 2 is a circuit diagram shoWing a partial 
resonance sWitching circuit of a third embodiment of the 
present invention. 

[0059] As shoWn in FIG. 2, this embodiment deletes the 
?rst capacitor 22, the H-type inverter bridge 59 With the 
transistors 27-30, the insulating transformer 32 and the 
recti?er circuit With the diodes 37-40 in FIG. 1. The circuit 
of this embodiment has one DC/AC/DC converter compris 
ing the ?rst capacitor 21, the H-type inverter bridge 58 
having the transistors 23-26, the insulating transformer 31 
and the recti?er circuit (not shoWn in FIG. 2) With the diodes 
33-36. Further, partial resonance sWitching circuits 50, 51 
are connected in parallel to the H-type inverter bridge 58. 
The commutation system of the H-type inverter bridge 58 is 
a partial resonance type Which sWitches the poWer transis 
tors 23-26 at the time Zero-voltage or Zero-current is applied 
to the poWer transistors 23-26. 

[0060] Therefore, the sWitching loss of the poWer transis 
tors 23-26 is minimiZed or deleted and only the ON loss of 
the poWer transistors 23-26 is accounted for. 

[0061] In general, a sWitching loss is generated at a 
transient stage When a poWer transistor sWitches ON to OFF 
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or OFF to ON, and it is calculated by the product of voltage 
and current. An ON loss is generated at a steady state after 
the transient stage While a power transistor is ON. It is also 
calculated by the product of voltage and current. In a 
DC/AC/DC converter With a high frequency insulating 
transformer, the sWitching loss of transistors increases in 
addition to the ON loss of the transistors. 

[0062] In the third embodiment of the present invention, 
since the commutation system of the H-type inverter bridge 
58 is a partial resonance type Which sWitches the poWer 
transistors 23-26 at the time Zero-voltage or Zero-current is 
applied to the poWer transistor, the sWitching loss of the 
poWer transistors is minimiZed or deleted. The loss accom 
panied With high frequency sWitching can be reduced. 

[0063] FIG. 3 is the circuit diagram shoWing the discharge 
circuit of a fourth embodiment of the present invention. 

[0064] As shoWn in FIG. 3, this embodiment adds a 
discharge circuit, connected to the second capacitor 42 in 
parallel, comprising a series circuit of a poWer transistor 52 
and a discharge resistor 53, and a voltage surveillance circuit 
54, connected to a second capacitor 42 in parallel, for 
detecting the second DC voltage. 

[0065] If the voltage surveillance circuit 54 detects a 
voltage over a predetermined voltage, it turns on the poWer 
transistor 52 via a transistor drive ampli?er 55 in order to 
discharge regeneration energy from load objects. The dis 
charge circuit of this embodiment protects the transistors of 
the three-phase inverter 9 from high voltage of the second 
DC voltage. 

[0066] In brief, the poWer supply unit in FIG. 1 may not 
discharge regenerated energy from load objects, such as air 
conditioners and lighting. Consequently once the second DC 
voltage rises over the rated voltage of a transistor, the 
transistor may fail. 

[0067] In this embodiment, since the voltage surveillance 
circuit 54 detects the second DC voltage, if the second DC 
voltage rises over the predetermined voltage, ?rst the volt 
age surveillance circuit 54 outputs a detecting signal to the 
transistor drive ampli?er 55, then the transistor drive ampli 
?er 55 turns on the poWer transistor 52, and then the 
regenerated current is passed through the discharge resistor 
53. Finally, the regenerated energy is discharged and the 
second DC voltage drops. 

[0068] The poWer transistor 52 turns off and stops dis 
charge When the second DC voltage drops beloW the second 
predetermined voltage. The second predetermined voltage 
for turning off the poWer transistor 52 is loWer than the 
predetermined voltage for turning on the poWer transistor 
52. The poWer transistor 52 keeps an average voltage 
constant and discharges the regenerated energy by repeat 
edly sWitching ON and OFF. 

[0069] Therefore this embodiment controls an increase in 
the second DC voltage caused by load objects, and protects 
the poWer transistors of the three-phase inverter 9 from 
application of a high voltage. 

[0070] FIG. 4 is the circuit diagram shoWing a smoothing 
circuit according to a ?fth embodiment of the present 
invention. 

[0071] As shoWn in FIG. 4, the smoothing circuit of this 
embodiment comprises a series circuit of a pair of capacitors 
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56, 57 instead of the second capacitor 42. Further, one 
terminal of each of the AC capacitors 11 is connected to a 
neutral point betWeen the capacitors 56, 57. 

[0072] Since the terminals of the AC capacitors 11 are 
connected to a neutral point (0V) betWeen the capacitors 56, 
57 (e.g., the neutral point (0V) of the second DC voltage), 
the peak current of the AC capacitors 11 is half of that 
amplitude and the capacity of AC capacitors 11 can be 
smaller. Further, the inductive interference caused by the 
three-phase inverter 9 is attenuated. 

[0073] Consequently, the poWer supply device of the 
present invention can be miniaturiZed, light Weight, loW 
noise and loW price. 

What is claimed is: 
1. A poWer supply device for an electromotive railcar 

adapted to receive an external DC voltage from an external 
electric line, comprising: 

a ?rst capacitor connectable to receive said external DC 
voltage and outputting a ?rst DC voltage in response to 
the external DC voltage; 

a DC/AC/DC converter including an inverter bridge hav 
ing a plurality of poWer transistors connected to said 
?rst capacitor in parallel, an insulating transformer With 
a high carrier frequency and having a primary Winding 
connected to an output of said inverter bridge, and a 
recti?er circuit connected to a secondary Winding of 
said insulating transformer to receive a second DC 
voltage; and 

a three-phase inverter including a bridge circuit having a 
plurality of poWer transistors for generating a three 
phase AC voltage on the basis of said second DC 
voltage. 

2. The poWer supply device for an electromotive railcar as 
recited in claim 1, Wherein a carrier frequency band of said 
insulating transformer of said DC/AC/DC converter is in the 
range of 1 to 6 KHZ. 

3. The poWer supply device for an electromotive railcar as 
recited in claim 1, Wherein said inverter bridge is a com 
mutation system having a partial resonance Which sWitches 
each of said poWer transistors at the time a Zero-voltage or 
a Zero-current is applied to each of said poWer transistors. 

4. The poWer supply device for an electromotive railcar as 
recited in claim 1, further comprising a smoothing circuit 
including a DC reactor and a second capacitor for smoothing 
said second DC voltage from an output of said recti?er 
circuit of said DC/AC/DC converter. 

5. The poWer supply device for an electromotive railcar as 
recited in claim 4, Wherein a capacity of said second 
capacitor is large enough so as to remove a ripple Wave With 
a predetermined frequency caused by load ?uctuation. 

6. The poWer supply device for an electromotive railcar as 
recited in claim 1, further comprising: 

a discharge circuit including a series circuit of a poWer 
transistor and a discharge resistor connected to dis 
charge said second DC voltage; and 

a voltage surveillance circuit for detecting said second DC 
voltage and turning on said poWer transistor at a time 
said voltage surveillance circuit detects that said second 
DC voltage is over a predetermined voltage in order to 
discharge regeneration energy from load objects. 
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7. The power supply device for an electromotive railcar as 
recited in claim 1, further comprising: 

an AC ?lter including a series circuit of an AC reactor and 
an AC capacitor connected to an output of each phase 
of said three-phase inverter; and 

one terminal of said AC capacitor being connected to 
receive a neutral point of said second DC voltage. 

8. The poWer supply device for an electromotive railcar as 
recited in claim 1, further comprising: 

an AC ?lter including a series circuit of an AC reactor and 
an AC capacitor connected to an output of each phase 
of said three-phase inverter; and 

one terminal of said AC capacitor being connected to a 
neutral point of said secondary Winding of said insu 
lating transformer. 

9. A poWer supply device for an electromotive railcar 
adapted to receive an external DC voltage from an external 
electric line, comprising: 

a series circuit of a plurality of ?rst capacitors connected 
to receive said external DC voltage for outputting a ?rst 
DC voltage; 

a plurality of DC/AC/DC converters, each of said 
DC/AC/DC converters including an inverter bridge 
having a plurality of poWer transistors respectively 
connected to one of said plurality of ?rst capacitors in 
parallel, an insulating transformer With a high carrier 
frequency and having a primary Winding connected to 
an output of said inverter bridge, and a recti?er circuit 
connected to a secondary Winding of said insulating 
transformer to receive an second DC voltage; and 

a three-phase inverter including a bridge circuit having a 
plurality of poWer transistors for generating a three 
phase AC voltage on the basis of said second DC 
voltage. 

10. The poWer supply device for an electromotive railcar 
as recited in claim 9, Wherein: 

each of said insulating transformers has a common core; 
and 

the number of turns of said primary Windings are the same 
in said DC/AC/DC converters and the number of turns 
of said secondary Windings are the same in said 
DC/AC/DC converters respectively. 

11. The poWer supply device for an electromotive railcar 
as recited in claim 1 or 9, further comprising: 

a discharge circuit including a series circuit of a poWer 
transistor and a discharge resistor connected to dis 
charge said second DC voltage; and 

a voltage surveillance circuit for detecting said second DC 
voltage and turning on said poWer transistor at a time 
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said voltage surveillance circuit detects that said second 
DC voltage is over a predetermined voltage in order to 
discharge regeneration energy from load objects. 

12. The poWer supply device for an electromotive railcar 
as recited in claim 1 or 9, further comprising: 

an AC ?lter including a series circuit of an AC reactor and 
an AC capacitor connected to an output of each phase 
of said three-phase inverter; and 

one terminal of said AC capacitor being connected to 
receive a neutral point of said second DC voltage. 

13. The poWer supply device for an electromotive railcar 
as recited in claim 1 or 9, further comprising: 

an AC ?lter including a series circuit of an AC reactor and 
an AC capacitor connected to an output of each phase 
of said three-phase inverter; and 

one terminal of said AC capacitor being connected to a 
neutral point of said secondary Winding of said insu 
lating transformer. 

14. A poWer supply device for an electromotive railcar 
adapted to receive an external DC voltage from an external 
electric line, comprising; 

a ?rst capacitor having a ?rst terminal to receive said DC 
voltage and for providing a ?rst DC voltage in response 
to the external DC voltage and having a second termi 
nal; 

a DC/AC/DC converter having a pair of inputs connected 
in parallel to the ?rst and second terminals of the ?rst 
capacitor and having a pair of outputs for providing a 
second DC voltage in response to the external DC 
voltage; and 

a three-phase inverter having a pair of inputs connected in 
parallel to the pair of outputs of the DC/AC/DC con 
verter and having three outputs for generating a three 
phase AC voltage in response to said second DC 
voltage. 

15. The poWer supply device for an electromotive railcar 
as recited in claim 14, Wherein the DC/AC/DC converter 
comprises: 

an inverter bridge having a plurality of poWer transistors 
and having a pair of inputs connected in parallel to the 
?rst capacitor and having a pair of outputs; 

an insulating transformer having a primary Winding con 
nected in parallel to the outputs of the inverter bridge 
and having a secondary Winding for providing the 
second DC voltage; and 

a recti?er circuit connected to the secondary Winding of 
the insulating transformer to receive the second DC 
voltage. 


