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. JAPANESE INDUSTRIAL STANDARD JIS

High-voltage alternating current C 4611-1993
switch-fuse combinations

1. Scope This Japanese Industrial Standard specifies high-voltage alternating
current switch-fuse combinations of manual operation system or electrical opera-
tion system composed of load-break switches with a rated current not exceeding
600 A and current limiting fuses which are used in three-phase electric lines of
nominal voltage 3.3 kV or 6.6 kV at a frequency of 50 Hz or 60 Hz (hereafter
referred to as "switches").

Remarks 1. The three-phase switch can be used without trouble in single-
phase electric lines.

2. This switch is not applicable for such frequently operated
switches as those for capacitors, electric furnaces and motors. If
. the switching cycles are within a range specified in this Stand-
ard, this switch may be used subject to agreement between the
parties concerned with the acceptance.

3. The current limiting fuse shall be that complying with JIS
C 4604.

4. The following Standards are cited in this Standard:

JIS C 4604 High-voltage current-limiting fuses
JIS C 4605 AC load break switches for 3.3 kV or 6.6 kV

JIS C 4607 AC load break switches with tripping device for
3.3 kV or 6.6 kV

5. The International Standard corresponding to this Standard is
given below.

IEC 420-1990 High-voltage alternating current switch-fuse

‘ combinations

2. Definitions For the purpose of this Standard, in addition to the definitions
specified in JIS C 4604, JIS C 4605 and JIS C 4607, the following principal defini-
tions shall apply:

(1) high-voltage alternating current switch-fuse combination A device consist-
ing of high-voltage current limiting fuses and a high-voltage a.c. load-break
switch assembled as one body in which interruption of the overcurrent espe-
cially short circuit current is made by the current limiting fuse and switching
of the load current is made by the load-break switch.

(2) striker tripped high-voltage alternating current switch-fuse combination A
high-voltage alternating current switch-fuse combination which employs high-
voltage current limiting fuses equipped with striker, and in which the load-
break switch is opened linked with operation of the striker.
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(3) transfer current The value of three-phase symmetrical current at which the
current limiting fuses and the load-break switch exchange breaking duties
- due to operation of the striker of the fuse in a striker tripped high-voltage
alternating current switch-fuse combination.

(4) imitation fuse link A fuse link which employs a bare conductor instead of
the fuse element.

3. Service conditions The conditions shall be as specified in 3. (Service condi-
tions) of JIS C 4605.

4. Classification of switches Switches shall be classified, in addition to com-
pliance with provision 4. (Types of switch) of JIS C 4607, as given in the following:

(1) Classification of switches

(a) A switch composed of high-voltage current limiting fuses and a high-
voltage a.c. load-break switch not employing striker tripping system. .

(b) A switch composed of high-voltage current limiting fuses and a high-
voltage a.c. load-break switch employing striker tripping system.

(c) A switch composed of high-voltage current limiting fuses and a high-
voltage a.c. load-break switch with tripping device not employing striker
tripping system.

(d) A switch composed of high-voltage current limiting fuses and a high-
voltage a.c. load-break switch with tripping device employing striker
tripping system.

(2) Classification of tripping system interlocked with striker

(a) Electrical tripping system
(b) Mechanical tripping system

5. Ratings

5.1 Rated voltage The rated voltage shall be as specified in 5.1 (Rated voltages) ' '
of JIS C 4605.

5.2 Rated frequency The rated frequency shall be as specified in 5.2 (Rated fre-
quency) of JIS C 4605.

5.3 Rated current The rated current of a switch shall be expressed by the rated
current of the current limiting fuse and the rated current of the load-break switch.

The rated current of the current limiting fuse shall be expressed by the maxi-
mum rated current of the fuse link capable of being combined and shall be as
specified in 4.4 (Rated current) of JIS C 4604.

The rated current of the load-break switch shall be as specified in 5.3 (Rated
current) of JIS C 4605.
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5.4 Rated short-circuit making current The rated short-circuit making current
of a switch shall be expressed by the limit of short-circuit current capable of being
made and broken by the switch equipped with the fuse link of the maximum rated
current capable of being combined. The values of current and number of times of
making shall be as shown in Table 1. '

Table 1. Rated short-circuit making current

Rated voltage Rated short-circuit making Number of times
KV current (pea}chvalue) of making
3.6 40 63 100 Grade A : 1
Grade B : 2
7.2 315 50 80 100 Grade C : 3

5.5 Rated making and breaking current The rated making/breaking current of
the load-break switch shall be as specified in 5.5 (Rated making/breaking current)
of JIS C 4605.

5.6 Rated overload breaking current The values of rated overload breaking cur-
rent and number of breaks of switches having release (including striker tripping)
shall be as given in Table 2. The rated overload breaking current shall exceed the
largest minimum breaking current of the fuse link capable of being combined, and
shall be not less than the transfer current obtained by the method shown in Annex
for the ones of striker tripping system.

Table 2. Rated overload breaking currents

Fated ovelrloaoci‘ brfy?;l;;%'cu;r;nt hont) Number of times

r.m.s. value Sy A 1C C ponen Of break

300 400 500 600 700 800 Grade A : 1
Grade B : 2

900 1000 1100 1200 Grade C - 3

5.7 Rated ground-fault breaking current The rated ground-fault breaking cur-
rent of switches having a release shall be as specified in 5.7 (Rated ground-fault
breaking current) of JIS C 4607.

5.8 Rated control voltage The rated control voltage of switches having a release
shall be as specified in 5.8 (Rated control voltage) of JIS C 4607.

5.9 Rated breaking current The rated breaking current of a switch shall not
exceed the rated breaking current of the current limiting fuse, and shall be as
specified in 4.5 (Rated breaking current) of JIS C 4604.
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6. Performances

6.1 Resistance between external connecting terminals for same-phase main circuit
When the switch is tested in accordance with 8.2, it shall satisfy the matters
specified in 6.1 (Resistance between external connecting terminals for same-phase
main circuit) of JIS C 4605. |

6.2 Temperature rise When the test of 8.3 is carried out, the structure associ-
ated with the current limiting fuses shall satisfy the matters specified in Table 6
(Temperature rise limit) of JIS C 4604, and the structure associated with the load-
break switch shall satisfy the matters specified in Table 7 of JIS C 4605. How-
ever, for components used in a place where the ambient temperature exceeds 40°C,
the relevant values in each table subtracted by the ambient temperature in excess
of 40°C shall be considered as the limits of temperature rise.

6.3 No-voltage switching performance

6.3.1 Switching operation performance ' ‘

(1) Dependent electric power switching operation performance When the electric
power operating type switch is tested in accordance with 8.4 (1) (a), it shall
satisfy the matters specified in 6.3.1 (1) (Dependent power switching operation
performance) of JIS C 4605.

(2) Dependent manual switching operation performance When the switch is
tested in accordance with 8.4 (1) (b), it shall satisfy the matters specified in
6.3.1 (2) (Dependent manual switching operation performance) of JIS C 4605.

6.3.2 Tripping performance When the switch having a release (excluding the
one of striker tripping system only) is tested in accordance with 8.4 (2), it shall
satisfy the matters specified in 6.3.2 (Tripping performance) of JIS C 4607.

6.3.3 Opening operation performance When the switch having as ground-fault

relay set is tested in accordance with 8.4 (3), it shall operate without any trouble

at the control voltage within the fluctuation range shown in Table 4 (Fluctuating

range of control voltage) of JIS C 4607, and shall comply with the following require- ‘
ments:

(1) Ground-fault trip operation The ground-fault trip operation shall initiate
when the ground-fault current of specified value or more flows through the
main circuit and the characteristics shall satisfy the matters specified in (a)
and (b) of 6.3.3 (2) (Ground-fault trip operation) of JIS C 4607.

(2) Temperature characteristic The temperature characteristic shall be such
that the matters specified in the above (1) shall be satisfied over the ambient
temperature range given in Table 9 (Range of ambient temperature) of JIS
C 4607.

6.3.4 Continuous switching performance When the test of 8.4 (4) is carried out,
the specimen shall be capable of performing the switching of the specified cycles,
and shall show no trouble to practical service on any part and on its performances.
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6.3.5 Striker interlocking performance When the switch of striker tripping sys-
tem is tested in accordance with 8.4 (5), the switch shall open surely.

6.4 Short circuit making and breaking performance When the switch is tested
in accordance with 8.5.7 (1), the switch shall comply with the following require-
ments:

(1) The switch shall not open while the current is flowing and there shall be no
remarkable damage on any part.

(2) The breaking performance of the current limiting fuse shall satisfy the items
specified in 5.9 (Breaking performance) of JIS C 4604.

(8) The switch of striker tripping system shall surely open due to operation of
the striker.

(4) The switch having a release (excluding ones of striker tripping system) shall
be surely tripped at the lower limit value in the control voltage fluctuation
range.

6.5 Load-current making and breaking performance When the switch is tested
in accordance with 8.5.7 (2), it shall satisfy the matters specified in 6.6 (Load cur-
rent making and breaking performance) of JIS C 4605.

6.6 Exciting-current making and breaking performance When the switch is
tested in accordance with 8.5.7 (3), it shall satisfy the matters specified in 6.7
(Exciting-current making and breaking performance) of JIS C 4605.

6.7 Charging-current making and breaking performance When the switch is
tested in accordance with 8.5.7 (4), it shall satisfy the matters specified in 6.8
(Charging-current making and breaking performance) of JIS C 4605.

6.8 Capacitor-current making and breaking performance When the switch is
tested in accordance with 8.5.7 (5), it shall satisfy the matters specified in 6.9
(Capacitor-current making and breaking performance) of JIS C 4605.

6.9 Ground-fault breaking performance When the switch having a release (ex-
cluding ones only with striker tripping system) is tested in accordance with 8.5.7
(6), it shall satisfy the matters specified in 6.6 (Ground-fault breaking perfor-
mance) of JIS C 4607.

6.10 Long-time fusing current breaking performance When the switch of
striker tripping system is tested in accordance with 8.5.7 (7), the current limiting
fuse shall melt and the switch shall open due to operation of the striker, and no
remarkable damage shall appear at any portion.

6.11 Overload breaking performance When the switch having a release (includ-
ing ones of striker tripping system) is tested in accordance with 8.5.7 (8), it shall
satisfy the matters specified in 6.7 (Overload breaking performance) of JIS C 4607.

6.12 Dielectric withstand voltage When the switch is tested in accordance with
8.6, it shall satisfy the matters specified in 6.10 (Dielectric withstand voltage) of
JIS C 4605.
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