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of application by specifying them separately, it would be des- 
iraole to do this in such a way as to permit and encourage 
future improvements. As an example, consider fuses for motor 
circuits. The requirements are that the fuse must not be 
melted by the motor starting current, but must operate as 
quickly as possible for an electrical fault. Thus it would 
be desirable to fix a lower limit, but no upper limit, to the 
current at a time equal to typical motor starting times. 
Similarly, there should be an upper limit, but no lower limit, 
to the current corresponding to a specified very short time. 

5.3. Fuses for High-voltage Motor Circuits. Consideration 
is being given to: 

a) Pulsing tests to verify the ability of a fuse repeatedly 
to carry the starting current of direct-started motors, under 
which conditions the fuse is typically carrying twice its full 
load current. 

b) Correlation of the characteristics of the fuse with those 
of other components of the circuit. 

5.4. Co-ordination of Temperature-rise Requirements of High- 
voltage Switchgear and High-voltage Fuses 

6. IEC WORK ON CAPACITOR FUSES The IEC is now breaking 
new ground by preparing a standard to cover the very special 
requirements of high voltage fuses for the external protection 
of shunt power power capacitors. It will cover both current- 
limiting and expulsion fuses. In addition to unit fuses for 
the usual parallel or series/parallel connection of units, line 
fuses for overall protection of capacitors are being included. 
The standard is being based on the assumption that the cap- 
acitors are switched by a restrike - free switching device. 

6.1. Summary of Service Requirements. In the event of 
failure of a unit, its fuse may be operated either by the high 
frequency discharge from the units in parallel or by the power- 
frequency follow current which (dependent on the connections 
of the bank) may be inductive or capacitive. The ability of a 
fuse to withstand the discharge without bursting is verified 
by breaking discharge tests and its ability to break capacitive 
follow current is verified by capacitive breaking current 

tests. The ability of the fuse of a healthy unit to withstand 
transient high frequency currents is verified by endurance 
discharge tests. 

Notes on these tests are given below. 

6.2. Summary of Tests 

Breaking Discharge Tests A capacitor having a capacitance 
to give the required stored energy, expressed in kJ, is dis- 
charged into the fuse. The voltage of the test for current- 
limiting fuses is, in principle, double the normal peak of the 
power frequency service voltage to take account of the fact 
that in service a capacitor failure may occur at the instant of 
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switching in, when the overswing charges the capacitor to 
approximately double voltage. The frequency and decrement 
of discharge are set to values representative of service 
conditions. The frequency is directly proportional to rated 
voltage, also as being representative of practical conditions. 

Capacitive Current Breaking Tests. Two test duties are 
specified. Test duty A (see Fig. 3) covers the rated capacitive 
breaking current. The closing of switch S simulates the 
complete failure of a unit. Gp represents the capacitance 
in series in an actual bank and which determines the fault 
current,while Cp represents the capacitance of the healthy 
units in parallel with the failed unit and its value is so 
specified as to be representative of typical banks. It is 
stipulated that the switch is closed near to a voltage zero, 
since otherwise the fuse is liable to be blown by the discharge 
current from Cp. 

Test Duty B (see Fig.4) is performed at a current causing 
melting in 300s and is designed to simulate progressive fail- 
ure of series elements within a unit. Op here represents the 
healthy elements in the unit, while Cp represents the healthy 
units in parallel with the faulty one'and its value is spec- 
ified at the same value as for test duty A. 

The progressive failure of the unit is simulated by the open- 
ing of switch S. 

Endurance Discharge Tests. Two test duties, which may be at 
low voltage ,-are specified. The results are expressed in 
terms of I^t. 

Test duty A consists of 5 discharges. This test simulates 
the discharge current passed by one healthy unit into a failed 
one, and consequently is made at the same frequency as the 
breaking discharge test. 

Test duty B consists of 100 discharges at a frequency independ- 
ent of rated voltage and representative of values in the higher 
range of frequency of normal switching inrush currents. 

7. REFERENCES. 

1. British Standard 2692:1956 - Fuses for Alternating Current 
Circuits above 660 volts. 

2. IEC Publication (Second Edition, 1974) and Amendment No.l 
(September 1975) - High-voltage Fuses, Part 1: Current-limiting 
Fuses. 

3. British Standard 2692:Part 1 :1975 - Fuses for Voltages 
exceeding 1000V a.c. Part 1. Current-limiting Fuses. 
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