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CIRCUIT INTERRUPTING MEANS FOR 
HIGH-VOLTAGE DIRECT CURRENT 

BACKGROUND OF THE INVENTION 7 

1. Field of the Invention 
The present invention relates to a means for inter 

rupting'high-voltage direct current. The circuit inter 
rupting means is preferably intended to be used as a 
load switch, that is, a switch for interrupting current 
during normal operation, but with special dimensioning 
it may also be used for interrupting short-circuit cur 
rents. ' 

2. The Prior Art , 

For interrupting high-‘voltage direct current circuits 
interrupting means of the above kind are known previ 
ously, in which a circuit breaker is used‘ for commutat 
ing the current from the ‘main current path to an energy 
absorbing parallel resistor (Elektrotechnische Zeits 
chrift, Ausg. A, 1968, No. 19. pp. 42l~423). In these 
known means the residual current through the resistor 
is interrupted with the help of a series-connected d-c 
circuit breaker of a special design, which is connected 
in parallel with means for overvoltage protection con 
sisting, for example, of a series-connection of a resistor, 
a capacitor and a spark gap. It‘ is true that this circuit 
breaker for residual current does not have to interrupt 
very high current, but it must be constructed to inter 
rupt at full line voltage. Such special d-c circuit break 
ers involve expensive constructions and high develop 
ment costs. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
circuit interrupting means for high-voltage direct cur 
rent, which, to the greatest possible extent, is built up 
of a-c devicesalready in existence. This is achieved by 
having a switch arranged in parallel with a series con 
nection of a capacitor and a spark gap and with a surge 
diverter, this unit being in series, with a second switch. 
The surge diverter takes over the current and breaks it 
upon a breaking operation whereupon the second 
switch is opened to isolate the circuit.v A device of this 
design shows both lower cost of production and lower 
cost‘ of development than the previously known circuit 
interrupting means for the same purpose. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be further described with refer 
ence to the accompanyingdrawing, which shows, as an 
example, a diagram for a circuit interrupting means ac 
cording to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The circuit interrupting means shown comprises 
equipment for commutating, interrupting and insulat 
ing. The equipment for commutating consists of a so 
called commutating circuit breaker 1 which is con 
nected in parallel with a capacitor 2 through a'spark 
gap 3. The equipment for interrupting consists of a 
surge diverter 4, and the equipment for insulating con— 
sists of an isolator 5. ‘ 

During a breaking operation the circuit breaker l is 
opened, said circuit breaker thus generatingan arc 
voltage which ignites the spark gap 3. In this way, the 
current is rapidly transmitted to the capacitor 2, the are 

10 

25 

35 

45 

50 

55 

60 

65 

2 
in the circuit breaker 1 thus becoming extinguished. 
When the voltage across the capacitor has reached the 
ignition level of the surge diverter 4, the latter is ig 
nited, takes over the current and forces it in a con 
trolled manner towards zero, that is, it interrupts the 
current without giving rise to unallowable overvoltages. 
When the current is interrupted, the isolator 5 opens 
and isolates the circuit. 
The proposed circuit interrupting means differs from 

other commutating interrupting means by placing the 
function of interruption wholly on the surge diverter 4, 
whereas the purpose of the other components 1, 2 and 
3 is only to activate the diverter and transmit the cur 
rent to said diverter. In this way, the device can be built 
up from a relatively small number of components 
which, moreover, do not involve exceptionally high ex 
pense. ' 

The surge diverter 4 consists of a resistor, preferably 
of voltage-depending type, connected in series with a 
self-extinguishing spark gap. A design of such a surge 
diverter which is suitable for the purpose is described 
in U.S. Pat. No. 3,566,197. Such a surge‘ diverter con 
sists-of a plurality of branches connected in parallel and 
comprising non-linear resistors and spark gaps provid 
ing arc extension by magnetic blow-out coils, and 
cross-impedances arranged between the branches for 
controlled transmission of ignition pulses between the 
branches. The surge diverter branches and the cross 
impedances are so dimensioned and arranged that a 
permanent ignition and extinguishing of the arc takes 
place in all branches, so that the current is permanently 
moved from one branch to another until it is finally in 
terrupted. Surge diverters of this type with the required 
breaking capacity are available on the market. Only a 
special adaption of the discharge voltage to the purpose 
in question is required, so that the recovery voltage 
after extinguishing does not exceed the spark-over volt 
age of the diverter, that is, does not ignite the diverter 
anew. 

A conventional a-c circuit breaker of low oil content 
type (with the required number of breaking elements) 
may be advantageously used as commutating circuit 
breaker, since this type of circuit breaker has proved to 
be able to build up a relatively high are voltage. In addi 
tion to this, it is possible to derive advantage from the 
very rapid rebuilding of the dielectric strength, typical 
of breaking gaps in oil, when the arc is extinguished. 
The isolator 5 should be high-speed-operated and ar 

ranged to open simultaneously with or immediately 
after the opening of the commutating circuit breaker 1. 
In this way, the required insulating’ distance across the 
circuit interrupting means is rapidly achieved, and the 
risk of external overvoltages causing restrike or ?ash- _ 
over in any of the components 2, 3 and 4 is eliminated, 
said components being suitably designed for a rela 
tively low insulating level in order to reduce the cost. 

From the example shown it appears that a circuit in 
terrupting means for high-voltage direct current may 
be built up in a relatively simple manner, solely with the 
help of components already being used in the electric 
power technique of today. 
The arrangement described above is only one exam 

ple of how to construct a circuit interrupting means ac 
cording to the invention, and several modi?cations are 
conceivable within the scope of the following claims. 
For example, it would be possible to connect the surge 
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diverter 4 direct in parallel with the capacitor 2, even 
if such a design would involve a somewhat greater 
strain on the spark gap 3 than in the design shown in 
the drawing. Further, the circuit breakers. l and 5 do 
not necessarily have to consist of separate switching de 
vices of different designs, but these circuit breakers 
could be built together to one unit containing breaking 
elements of one and the same type.‘ 

I claim: - 

1. A device for interrupting high-voltage direct cur 
rent comprising ?rst and second electrical switching 
devices (1,5) connected in series, the ?rst switching de 
vice (l) constituting a commutating circuit breaker, a 
series connection of a spark gap (3) and a capacitor (2) 
connected in parallel with the ?rst switching device 
(1), and a surge diverter (4) connected in parallel with 
said ?rst switching device, whereby said surge diverter 
takes over the current upon opening of said ?rstswitch 
ing device to break the current, whereupon said second 
switching device is opened. 
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4. 
2. A device as claimed in claim 1, wherein the com 

mutating circuit breaker (l) is a' circuit breaker of low 
liquid content type. v 

3. A device as claimed in claim 1, wherein the second 
switching device (5) is a high-speed isolator. 

4. A device as claimed in claim 1, wherein the surge 
diverter (4) comprises a plurality of branches con 
‘nected in parallel and comprising non-linear resistors 

' and spark gaps providing arc extension by magnetic 
blow-out coils,‘ and cross-impedances arranged be 
tween the branches for. controlled transmission of igni 
tion pulses between the branches. ' 

5. A device as claimed in claim 4, wherein the surge 
diverter branches and the cross-impedances are so di 
mensioned and arranged that a permanent ignition and‘ 
extinguishing of the arc takes place in all branches, so 
that the current is permanently moved from one branch 
to another until it is ?nally interrupted. 


