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ing switch now being opened. (3) In case of a powering;regenerative bus bar
accident, the power BACKGROUND OF THE INVENTION
rectifier and the regenerative breaker should both be opened. Under these
conditions, if the extension Field of the Invention
5   power supply current supplied from the adjacent substation is required
to be interrupted by the The present invention relates generally to a
regenerative breaker, it is necessary to increase power supply installation
for a direct current (dc)  the interrupt capability of the regenerative
breaker. electric railroad and more specifically to a power    Otherwise,
the adjacent substation for supplying supply installation by which an
alternating current   10  the extension power should also be suspended,
(ac) power is converted into a dc power before        thus resulting in a
wide power suspension over a being supplied to electric cars as a powering
long car track. source.
The arrangement of the prior art power supply installation for a dc
railroad will be described in Description of the Prior Art
15   more detail hereinafter with reference to the at- tached drawing under
DETAILED DESCRIPTION A power supply installation of the kind set forth  OF
THE PREFERRED EMBODIMENT. in the preamble of Claim 1 is disclosed in
JP-A-59 59530. In this installation. a complex arrangement    SUMMARY OF
THE INVENTION of thyristor breakers and thyristor switches is pro-   20
vided between the output tine of the power rectifier      With these
problems in mind, therefore, it is and the input line of the power
inverter.            the primary object of the present invention to pro-
Further, in a prior art known to the applicant, a  vide a power supply
installation for a dc railroad by plurality of dc substations are installed
at appro-   which both the powering current and the regenera- priate
intervals along a railroad track. In these dc   25  tive current can be
interrupted by a single semi- substations, a single or plural sets of
converters are  conductor breaker without generating potential dif-
arranged. The dc power output side of the con-        ferences at the other
dead sections and without verter is connected to each of electric car power
increasing the interrupt capability of the regenera- supply lines through
each semiconductor breaker       tive breaker for interrupting both a
regenerative and the ac power input side thereof is directly   30   current
and an extension power supply current connected in common with a powering
bus bar. In      flowing through the electric car power supply lines. other
words, plural power supply circuits having         To achieve the above
mentioned object, the power rectifiers and high-speed dc breakers are
power supply installation for a dc railroad according connected in parallel
with each other between sub-    to the present invention, which comprises
(a) a stations so as to construct a dc power supply   35   power rectifier
for converting an alternating current installation.
power to a direct current power in powering opera- On the other hand, the
electric car power sup-    tion and (b) a power inverter for converting a
direct ply lines are divided into plural. sections, and each  current power
to an alternating current power in of the above divided electric car power
supply line   regenerative operation, is characterised by further is
connected to a positive bus bar through a high-   40   comprising: (c) a
stopper diode connected between speed breaker provided for each electric
car power    an output side of the power rectifier and an input supply line
and the electric car rails are connected  side of the power inverter; (d) a
first pair of diodes to a negative bus bar at each substation.
each having a cathode connected to each other, In the prior art power
supply installation for a  the first pair of diodes being connected between
dc railroad using semiconductor breakers, however,  45  the output side of
the power rectifier and the at there exist various drawbacks as follows:
(1) When    least one electric car power supply line: (e) a the dc
disconnecting switch is required to be         second pair of diodes each
having an anode con- opened, a powering breaker and a regenerative
nected to each other, the second pair of diodes breaker should both be
opened. Under these con-       being connected between the input side of
the ditions, since a potential difference will be gen-   50   power
inverter and the at least electric car power erated at a dead section
whenever an electric car     supply line; and (f) a breaker connected
between a passes over the dead section, an arc is inevitably    first
common junction point of the cathodes of the generated at the dead section,
so that an accident    first pair of diodes and a second common junction
may occur. (2) In addition, when the regenerative     point of the anodes
of the second pair of diodes, breaker is open, if a regenerative electric
car is  55  for simultaneously controlling a connection or a running on the
electric car power supply line, a     disconnection of a powering current
supplied from potential difference will occur at the other dead sections
not directly related to the dc disconnect- 2    



3                  EP 0 206150 B1                       4 the power
rectifier to the electric car power supply  ment of the invention taken in
conjunction with the line and a regenerative current supplied from the
accompanying drawings in which like reference nu- electric car power supply
line to the power inverter.  merals designate the same or similar elements
or The breaker is a gate turn-off thyristor having   sections and in which:
an anode connected to the first common junction    5    Fig. 1 is a
schematic block diagram of the prior point and a cathode connected to the
second com-        art power supply installation for a dc electric mon
junction point. In usual. four sets of the first    railroad; and pair of
diodes, the second pair of diodes and the       Fig. 2 is a schematic block
diagram  of the breaker are connected between the output side of
power supply installation for a dc electric rail- the power rectifier, the
input side of the power   10   road according to the present invention.
inverter and four electric car power supply lines such as a first power
supply line, a second power     DETAILED DESCRIPTION OF THE PREFERRED
supply line arranged in parallel with the first power  EMBODIMENT supply
line, a third power supply line in line with the first power supply line
with a dead section   15     To facilitate understanding of the present in-
intervening between the two. and a fourth power       vention. a brief
reference will be made to a prior art supply line in line with the second
power supply      power supply installation for a dc electric railroad line
with another dead section intervening between    with reference to the
attached drawing. the two.
In Fig. 1, the reference numeral 1 denotes a dc In the power supply
installation according to   20  substation; the numeral 2 denotes a power
rectifier The present invention, since the powering current      made up of
power thyristors for converting an ac and the regenerative current both
flow through the    power to a dc power; the numeral 3 denotes a
semiconductor breaker in the same direction, it is    power inverter also
made up of power thyristors for possible to cut off both the powering and
regenera-   converting a dc power to an ac power  the numeral tive currents
simultaneously by turning off the   25   4 denotes a powering bus bar; the
numerals 5a to breaker. Therefore, when the breaker has been         5d
denote powering GTO thyristors (referred to as opened  since the
regenerative current is also cut    powering breakers); the numerals 6a to
6d denote off even if a regenerative electric car is running on
regenerative stopper diodes. The cathodes of these the electric car power
supply lines, the breakers for  diodes 6a to 6d are all connected to a
regenerative interrupting  only regenerative currents can be   30   bus bar
8 connected to the power inverter 3 eliminated. and further it is possible
to safely open  through a regenerative thyristor circuit breaker 7 the
disconnecting switch. Once one disconnecting     (referred to as a
regenerative breaker). Further, the switch has been opened, a potential
difference will  reference numeral 9 denotes a stopper diode con- be
generated at the corresponding dead section.       nected between the
powering bus bar 4 and the However, since the other breakers and the other
35  regenerative bus bar 8; the numerals 10a to 10d disconnecting switches
are kept closed  the gener-    denote dc disconnecting switches; the
numeral 11 a ative current is restored to the regenerative bus bar  and 11b
denote first and third electric car power without generating a potential
difference at the oth-  supply lines; and the numeral 14a and 14b denote
dead sections.                                     second and fourth
electric car power supply lines. Further,   even   in   the    case    of
40   The first and third electric car power supply lines powering
regenerative bus bar accident, since it is   11 a and 11 b are separated
from each other by a possible to effectively cut off the regenerative cur-
first dead section 12a and the second and fourth rent and the extension
power supply current sup-      electric car power supply lines 14a and 14b
are plied from the adjacent substation through the elec-  separated from
each other by a second dead sec- tric car power supply lines without use of
a regen-   45  tion 12b (a section through which no current flows). erative
breaker with an excessively great interrupt      In Fig. 1, in order to
supply an electric car capability, it is possible to interrupt the power of
power to an electric car, a three-phase ac voltage only the corresponding
substation without exerting    received from a commercial frequency 3-phase
ac the influence of power suspension upon the other      transmission line
(not shown) through an ac circuit adjacent substations.
50   breaker (not shown) is dropped to an appropriate voltage through a
transformer arranged in the sub- BRIEF DESCRIPTION OF THE DRAWINGS
station, converted to a dc power through the power rectifier 2, and then
supplied to an electric car (not The features and advantages of the power
sup-     shown) through each of the first, second, third and ply
installation for a dc railroad according to the   55  fourth electric car
power supply lines 11 a. 11 b and present invention over the prior art
power supply     14a. 14b. installation will be more clearly appreciated
from the following description of the preferred embodi- 3    



5                  EP 0 206 150 B1                     6 When an electric
car is in regenerative opera-       power supply current should be
suspended. tion, the regenerative power is restored from the       causing
all the electric cars within these adja- four electric car power supply
lines 11 a, 11 b and     cent substations to be tied up. 14a, 14b to the
regenerative bus bar 8 through the      (4) The characteristics and the
objects of the four regenerative stopper diodes 6a to 6d and the    5
powering breaker and the regenerative breaker regenerative circuit breaker
7. The regenerative         are quite different from each other. Therefore,
power of the bus bar 8 is restored to the powering       there exists
another problem in that the control- electric car on the electric car power
supply lines     ling means of the power supply installation are through
the stopper diode 9 or to the 3-phase ac         complicated in structure
and operation in the transmission line through the power inverter 3.  10
case of the prior art installation. The above-mentioned prior art power
supply            In view of the above description, reference is
installation for a dc electric railroad involves various  now made to one
embodiment of the power supply problems as follows:
installation for a dc railroad according to the (1) In the case only the dc
disconnecting switch   present invention applied to a double-track
railroad. 10a is required to be opened for maintenance,   is   with
reference to the attached drawing. for instance, this disconnecting  switch
10a          In Fig. 2, the same references have been re- should be opened
after the powering breaker 5a     tained for similar parts or sections
which have the has been turned off for safety. Further, when an   same
functions as is the case with the prior art electric car in regenerative
breaking operation is  installation previously described with reference to
running on the first electric car power supply   20   Fig. 1, and any
detailed description of them  is line 11 a, the regenerative breaker 7
should also  believed to be unnecessary. be turned off before opening the
dc disconnect-        Being different from the prior art installation ing
switch 10a. As described above, in order to    shown in Fig. 1. in Fig. 2,
first four pairs of diodes open the dc disconnecting switch 10a, the re-
23a, 23b, 23c and 23d are connected between the generative breaker 7 is
turned off, so that a   25   powering bus bar 4 and the four dc
disconnecting potential difference is generated at the first dead  switches
10a, 10b. 10c and 10d. Further. second section 12a. Therefore, in case an
electric car    four pairs of diodes 26a, 26b, 26c and 26d are passes
through the first dead section 12a when     connected between the
regenerative bus bar 8 and the potential difference is being generated, an
the four dc disconnecting switches 10a, 10b, 10c electric arc will be
produced at the first dead   30  and 10d. Each 23a. 23b, 23c or 23d of the
these section 12a and thereby an accident may be         first four pairs
of diodes is composed of two diodes caused.
21a and 22a, or 21b and 22b or 21c and 22c or (2) In addition to the
generation of potential     21d and 22d, respectively, whose cathodes are
difference at the first dead section 12a, there    connected to each other.
Each 26a. 26b, 26c or exists the problem in that another potential dif-  35
26d of the these second four pairs of diodes is ference will be produced at
the second dead        composed of two diodes 24a and 25a or 24b and
section 12b not directly related to the opened dc  25b or 24c and 25c or
24d and 25d, respectively, disconnecting switch 10a when a regenerative
whose anodes are connected to each other. Fur- electric car is passing on
either of the other      ther, four GTO thyristor breakers 29a, 29b, 29c
and electric car power supply lines 14a and 14b,   40   29d are connected
between the first pairs of diodes because the regenerative breaker 7 is
kept         23a, 23b, 23c or 23d and the second pairs of turned off.
diodes 26a 26b. 26c or 26d. separately. In more (3) In case the powering
bus line 4 or the         detail, the anode of the GTO thyristor breaker
29a regenerative bus line 8 is in trouble, the gates of  is connected to a
common junction point 27a of the the thyristors of the power rectifier 2
are all  45  first pair of diodes 23a and the cathode thereof is turned off
and simultaneously the regenerative     connected to a common junction
point 28a of the breaker 7 is also turned off. In these conditions,  second
pair of diodes 26a. The anode of the GTO since the regenerative current and
the extension   thyristor breaker 29b is connected to a common power supply
current (supplied from the adja-      junction point 27b of the first pair
of diodes 23b cent substation through an electric car running   50   and
the cathode thereof is connected to a common on the dead section) both
should be cut off by     junction point 28b of the second pair of diodes
26b. the regenerative breaker 7, the current interrupt-  The anode of the
GTO thyristor breaker 29c is ing capability of the breaker 7 becomes larger
connected to a common junction point 27c of the than that of the powering
breaker 5a to 5d. This   first pair of diodes 23c and the cathode thereof
is is because if the current interrupt capability of   55   connected to a
common junction point 28c of the the regenerative breaker 7 is small. in
particular,  second pair of diodes 26c. The anode of the GTO there exists
another problem such that all the     thyristor breaker 29d is connected to
a common adjacent substations for supplying the extension 4    



7               EP0206 150B1                         8 junction point 27d
of the first pair of diodes 23d  (3) When powering and regenerative bus
bars 4 and the cathode thereof is connected to a common      and 8 are in
trouble: junction point 28d of the second pair of diodes 26d. The operation
of the power supply installation        The output power of the power
rectifier 2 is shown in Fig. 2 will be described hereinbelow.   5   turned
down and simultaneously the GTOs 29a. 29b, 29c and 29d are all turned off
automatically. (1) Under normal conditions:
Therefore, it is possible to repair the defective bus bars by interrupting
only the power of the cor- Normally, the four GTO  thyristor breakers
responding substation without exerting power sus- (referred to as GTOs)
29a, 29b. 29c and 29d are   10  pension influence upon the other adjacent
substa- kept turned on. Therefore the powering current      tions. applied
from the power rectifier 2 is supplied to the    In this case. both the
regenerative current and first. second, third and fourth electric car power
the extension power supply current supplied from supply lines 11a, 1 lb and
14a and 14b by way of    the adjacent substations can effectively
interrupted the diode 21a. 21b. 21c or 21d the GTO 29a, 29b.   15
separately by the ordinary GTO breakers 29a. 29b. 29c or 29d, the diode 25a
25b, 25c or 25d, and       29c and 29d without use of the GTOs having an
the dc disconnecting switch 10a, 10b, 10c or 10d.     excessively great
interrupt capability of high cost. Further, the regenerative current
supplied from       Further, the number of GTOs 29a 29b. 29c the first,
second, third and fourth electric car power  and 29d is the same as that of
the electric car supply lines 11a. 11b. 14a or 14b is restored to the   20
power supply lines 11a. 11b, 14a and 14b and regenerative bus bar 8 by way
of the dc dis-          further the power supply installation is easy to
connecting switch 10a, 10b. 10c or 10d, the diode     control and handle in
operation and maintenance. 22a. 22b, 22c or 22d, GTO 29a. 29b, 29c or 29d,
As described above, in the power supply in- and the diode 24a. 24b. 24c or
24d.                   stallation according to the present invention, since
As described above, since both the powering   25  plural sets of a first
pair of diodes, a second pair of current and the regenerative current pass
through    diodes and a breaker are connected between the each GTO 29a.
29b, 29c or 29d, it is possible to      power rectifier, the power inverter
and electric car cut off both the powering and regenerative currents
lines, it is possible to simultaneously cut off both simultaneously by
turning off only the GTOs 29a,     the powering current and the
regenerative current 29b, 29c and 29d.                                30
by simply turning off only the breaker before open- ing the dc
disconnecting switch for maintenance. (2) When dc disconnecting switch 10a
is required         Therefore, when a regenerative power is being to be
opened:                                        generated, even if one
disconnecting switch is opened after the corresponding GTO breaker has Once
the GTO 29a is turned off, even if a   35   been turned off, since the
other GTO breakers and regenerative electric car is running on the first
the other disconnecting switches are kept on. it is electric car power
supply line 11a, it is possible to  possible to effectively prevent the
occurrence of an cut off the regenerative current. Therefore, it is    arc
at the other dead sections due to a potential possible to open the dc
disconnecting switch 10a      difference between the two power supply
lines. after having turned off only the GTO 29a.       40       Further, in
case of powering regenerative bus When only the dc disconnecting switch 10a
is      bar accident, the breakers for regenerative currents opened
although a potential difference will inevi-   are not required in
particular and further it is possi- tably be produced at the first dead
section 12a,      ble to effectively cut off both the regenerative cur-
since the other GTOs 29b and 29c and the other        rent and the
extension power supply current flow- dc disconnecting switches 10b and 10c
are all kept   45  ing from the electric car lines by the four GTO closed
or on. the regenerative current generated by   breakers of a relatively
small interrupt capability a regenerative electric car running on the
second     without suspending the adjacent substations sup- and fourth
electric car power supply lines 14a and   plying the extension power supply
current. 14b is restored to the regenerative bus bar 8, so        Since the
number of the breakers (GOT thyris- that no potential difference will be
produced at the   50  tor) is the same as that of the electric car power
second dead section 12b. Therefore, it is possible    supply lines, the
number is small and economical. to improve the reliability in car running
operation.  Furthermore, the components of the installation ac- cording to
the present invention are uniform and easy to handle and simple in
maintenance. 55 5    9                  EP 0 206 150B1
10 Claims                                                    and a second
electric car power supply line (14a) arranged in parallel with the first
electric 



1. A power supply installation in a direct current        car power supply
line (11 a) railroad supplying a direct current power to an at least one
first electric car power supply line    5   4.  The power supply
installation in a direct cur- (1 la), which comprises:
rent railroad as set forth in claim  3, which (a) a power rectifier (2) for
converting an         further comprises a third set (23d) of the first
alternating current power to a direct current       pair of diodes (21d.
22d), a third set (26d) of power in powering operation;
the second pair of diodes (24d, 25d) and a (b) a power inverter (3) for
converting a   10     third breaker (29d) conneted between the out- direct
current power to an alternating cur-         put side of said power
rectifier (2) and the rent  power  in  regenerative  operation;
input side of said power inverter (3), and a characterised in that it
further comprises:        third electric car power supply line (11 b) ar-
(c) a stopper diode (9) connected between           ranged in line with the
first electric car power an output side of said power rectifier (2) and
15  supply line (1 la) with a first dead section (12a) an input side of
said power inverter (3);           intervening between the two power supply
(d) a first pair (23a) of diodes (21a, 22a)        lines. each having a
cathode connected to each other, said first pair of diodes being con-
5.  The power supply installation in a direct cur- nected between the
output side of said   20         rent railroad as set forth in claim  4.
which power rectifier (2) and the at least one elec-      further comprises
a fourth set (23c) of the first tric car power supply line (1 la);
pair of diodes (21c, 22c), a fourth set (26c) of (e) a second pair (26a) of
diodes (24a, 25a)       the second pair of diodes (24c, 25c) and a each
having an anode connected to each              fourth breaker (29c)
connected between the other, said second pair of diodes being con-   25
output side of said power rectifier (2) and the nected between the input
side of said power        input side of said power inverter (3). and a
inverter (3) and the at least electric car          fourth electric car
power supply line (14b) ar- power supply line (11 a); and
ranged in line with the second electric car (f) a breaker (29a) connected
between a first       power supply line (14a) with a second dead common
junction point (27a) of the cath-   30       section (12b) intervening
between the two pow- odes of said first pair of diodes (21a 22a)        er
supply lines. and a second common junction point (28a) of the anodes of
said second pair of diodes     Revendications (24a, 25a), for
simultaneously controlling a connection or a disconnection of a powering
35   1.  Installation d'alimentation de puissance pour current supplied
from said power rectifier          chemin de fer dlectrique a courant
continu. (2) to the electric car power supply line           destinee a
fournir une puissance de courant (1 la) and a regenerative current supplied
continu a au moins une premiere ligne glectri- from the electric car power
supply line (11 a)       que (11 a) d'alimentation de puissance vers un to
said power inverter (3).                40       vehicule, comprenant: (a)
un redresseur de puissance (2) destine a 2.  The power supply installation
in a direct cur-           convertir une puissance de courant alternatif
rent railroad as set forth in claim  1, wherein          en une puissance
de courant direct dans un said breaker (29a) is a gate turn-off thyristor
fonctionnement d'alimentation en puissance; having an anode connected to
the first com-   45         (b) un inverseur de puissance (3) pour mon
junction point (27a) and a cathode con-              convertir une
puissance de courant continu nected to the second common junction point
en une puissance de courant alternatif dans (28a).
un fonctionnement en recuperation; caract6- ris6e en ce qu'elle comprend en
outre: 3.  The power supply installation in a direct cur-  50       (c) une
diode de blocage (9) raccord6e en- rent railroad as set forth in claim  1,
which            tre une sortie dudit redresseur de puissance further
comprises a second set (23b) of the              (2) et une entree dudit
inverseur de puis- first pair of diodes (21 b, 22b), a second set
sance (3); (26b) of the second pair of diodes (24b, 25b)            (d) une
premiere paire (23a) de diodes (21a. and a second breaker (29b) connected
be-   55            22a) comportant chacune une cathode mu- tween the
output side of said power rectifier (2)        tuellement relides. ladite
premiere paire de and the input side of said power inverter (3),
diodes 6tant raccordde entre la sortie dudit 6    1,1                EP 0
206 150 B1                      12    |      ||||||  ||||| ||||  ||  l||| %
\ ; * ~~~~~~~~c   L   M   S redresseur de puissance (2) et ladite au
cule, agenc6e en prolongement de la premibre moins une ligne d'alimentation
en puissance        ligne electrique (1la) d'alimentation de puis- 



(1 la) de vehicule;                                sance pour vehicule.
avec un premier troncon (e) une seconde paire (26a) de diodes (24a.
mort (12a) interpose entre les deux lignes d'ali- 25a) comportant chacune
une anode mu-   5          mentation de puissance. tuellement raccord6es,
ladite seconde paire diodes etant raccordee entre l'entree dudit    5.
Installation d'alimentation de puissance selon inverseur de puissance (3)
et ladite au            la revendication 4. caract6risee en ce qu'elle
moins une ligne Alectrique d'alimentation en       comprend en outre un
quatrieme groupe (23c) puissance (1 la) pour v6hicule: et        10
de premiere paire de diodes (21c, 22c), un (f) un rupteur (29a) raccord6
entre un pre-        quatrieme groupe (26c) de seconde paire de mier point
de jonction (27a) commun des            diodes (24c. 25c) et un quatrieme
rupteur (29c) cathodes de ladite premiere paire de diodes        raccord6
entre la sortie dudit redresseur de (21a. 22a) et un second point de
jonction          puissance (2) et l'entr6e dudit inverseur de (28a) commun
des anodes de ladite secon-   15      puissance (3), et une quatrieme ligne
6lectri- de paire de diodes (24a. 25a), pour com-           que (14b)
d'alimentation de puissance pour mander simultanement l'alimentation ou la
v6hicule, agencee en prolongement de la se- coupure d'un courant de
puissance fourni           conde ligne 6lectrique (14a) d'alimentation de
depuis ledit redresseur de puissance (2)           puissance pour v6hicule,
avec un second tron- vers la ligne electrique (11a) d'alimentation   20
gon mort (12b) interpos6 entre les deux lignes en puissance pour vehicule.
et un courant          d'alimentation de puissance. de recup6ration fourni
depuis la ligne elec- trique (1la) d'alimentation en puissance
Patentanspriiche pour vehicule vers ledit inverseur de puis- sance (3).
25  1.  Leistungsversorgungs-Einrichtung fOr eine mit Gleichstrom
betriebene Eisenbahn zur ZufOh- 2. Installation d'alimentation de puissance
selon        rung von Gleichstrom-Leistung zu mindestens la revendication
1, caract6ris6e en ce que ledit      einer ersten, Elektrowagen Strom
zufuhrenden rupteur (29a) est un thyristor blocable compor-       Leitung
(1 la). welche umfalt: tant une anode raccordee au premier point de   30
a) einen  Leistungsgleichrichter (2) zum jonction (27a) commun et une
cathode raccor-            Wandeln eines Wechselstroms in einen d6e au
second point de jonction (28a) com-              Gleichstrom im
Leistungszuf~hrungsbetrieb: mun.
b) einen Leistungsinverter (3) zum Wandeln eines Gleichstroms in einen
Wechselstrom 3.  Installation d'alimentation de puissance selon   35    in
einem RUckgewinnbetrieb: la revendication 1, caracterisee en ce qu'elle
comprend en outre un second groupe (23 b)               dadurch
gekennzeichnet. daR sie weiter um- de premiere paire de diodes (21b. 22b),
un              Fallt: second groupe (26b) de seconde paire de dio-
c) eine zwischen einer Ausgangsseite des des (24b, 25b) et un second
rupteur (29b)   40          Leistungsgleichrichters (2) und einer Ein-
raccorde entre la sortie dudit redresseur de            gangsseite des
Leistungsinverters (3) ange- puissance (2) et l'entree dudit inverseur de
schlossene Sperrdiode (9); puissance (3), et une seconde ligne 6lectrique
d) ein erstes Paar (23a) von Dioden (21a. (14a) d'alimentation de puissance
pour vehi-            22a) mit miteinander verbundenen Katho- cule agenc6e
en parallele avec la premiere   45         den, wobei das erste Diodenpaar
zwischen ligne electrique (11a) d'alimentation de puis-          der
Ausgangsseite des Leistungsgleichrich-. sance pour v6hicule.
ters (2) und der mindestens einen Stromver- *sorgungsleitung (I Ia) fOr
Elektrowagen an- 4.  Installation d'alimentation de puissance selon
geschlossen ist; la revendication 3, caracterisee en ce qu'elle  50      e)
ein zweites Paar (26a) von Dioden (24a. comprend en outre un troisieme
groupe (23d)             25a), die jeweils miteinander verbundene de
premiere paire de diodes (21d, 22d), un              Anoden besitzen, wobei
das zweite Dioden- troisieme groupe (26d) de seconde paire de
paar zwischen der Eingangsseite des Lei- diodes (24d, 25d) et un troisieme
rupteur (29d)         stungsinverters (3) und der mindestens ei- raccorde
entre la sortie dudit redresseur de   55       nen Stromversorgungsleitung
(11 a) fOr Elek- puissance (2) et l'entree dudit inverseur de
trowagen angeschlossen ist: und puissance (3), et une troisieme ligne
electrique (11 b) d'alimentation de puissance pour vehi- 7    1 3
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C   L   M4  S f) einen zwischen einer ersten gemeinsa-           Satz (23c)
des ersten Paars von Diocen .2 



men Verbindungsstelle (27a) der Kathoden           22c), einen vierten Satz
(26c) des des ersten Paares von Dioden (21a, 22a)            Paars von
Dioden (24c. 25c) und einen v:r- und einer zweiten gemeinsamen verbin-
zwischen der Ausgangsseite des Leistur. - dungsstelle (28a) der Anoden des
zweiten    s      gleichrichters (2) und der Eingangsseite Ses Paars von
Dioden (24a, 25a) angeschlosse-          Leistungsinverters (3)
angeschlossenen Unter- nen Unterbrecherschalter (29a) zum gleich-
brecherschalter  (29c)  und   eine  vierte zeitigen Kontrollieren eines
Verbindens oder       Elektrowagen-Stromversorgungsleitung  (1 4b). eines
Unterbrechens eines von dem  Lei-            die  in  Fortsetzung   zu
der  zwe'ten stungsgleichrichter (2) zu der Leistungsver-   10
Elektrowagen-Stromversorgungsleitung   (1 4ai sorgungsleitung (1 la) fur
Elektrowagen zu-        angeordnet ist mit einem zweiten Tot-Abschnitt
gef(ihrten Betriebsstroms und eines von der        (12) zwischen den beiden
Stromversorgungs- Leistungszufihrleitung (11a) far Elektrowa-
leitungen. gen dem  Leistungsinverter (3) zugefuhrten Rickgewinnstroms.
15 2.  Leistungsversorgungs-Einrichtung far eine mit Gleichstrom betriebene
Eisenbahn nach An- spruch .1, bei der der Unterbrecherschalter (29a) ein
Gate-Abschalt-Thyristor mit einer an   20 der ersten gemeinsamen
Verbindungsstelle (27a) angeschlossenen Anode und einer an der zweiten
gemeinsamen Verbindungsstelle (28a) angeschlossenen Kathode ist. 25 3.
Leistungsversorgungs-Einrichtung fur eine mit Gleichstrom betriebene
Eisenbahn nach An- spruch 1, welche weiter umfaBt einen zweiten Satz (23b)
des ersten Paars von Dioden (21b. 22b), einen zweiten Satz (26b) des
zweiten   30 Paars von Dioden (24b, 25b) und einen zwei- ten zwischen der
Ausgangsseite des Lei- stungsgleichrichters (2) und der-Eingangsseite des
Leistungsinverters (3) angeschlossenen Unterbrecherschalter (29b) und eine
zweite  35 Elektrowagen-Stromversorgungsleitung  (1 4a), die parallel zu
der ersten Elektrowagen-Strom- versorgungsleitung (11 a) angeordnet ist. 4.
Leistungsversorgungs-Einrichtung fOr eine mit  40 Gleichstrom betriebene
Eisenbahn nach An- spruch 3. welche weiter umfalt einen dritten Satz (23d)
des ersten Paars von Dioden (21d, 22d), einen dritten Satz (26d) des
zweiten Paars von Oioden (24d, 25d) und einen dritten,   45 zwischen der
Ausgangsseite des Leistungs- gleichrichters (2) und der Eingangsseite des
Leistungsinverters (3) angeschlossenen Unter- brecherschalter  (29d),  und
eine   dritte Elektrowagen-Stromversorgungsleitung (11 b) in  50
Fortsetzung zu der ersten Elektrowagen-Strom- versorgungsleitung (11 a)
angeordnet mit einem ersten Tot-Abschnitt (12a) zwischen den bei- den
Stromversorgungsleitungen. 55 5.  Leistungsversorgungs-Einrichtung fur eine
mit Gleichstrom  betriebene Eisenbahn nach An- spruch 4. welche weiter
umfa3t einen vierten 8    


