Fuses

How they work (and sometimes do not!)
Nigel Moorby



A range of types of fuses
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Operation of a fuse -

* The wire inside a fuse heats up when a current passes through it.
* The wire can start to oxidise, limiting life unless in an inert atmosphere or powder filled.
* Fuse wire is generally made from tin-alloy (63% tin + 37% lead).

* The more current that passes, the hotter the wire will get.

If the currentis high enough, the wire will melt and cut the power to the
appliance.
* HRC fuses are filled with sand which changes to glass to ensure the circuitis cut.

The rated current of the fuse is the current that it can safely pass whilst
maintaining a low enough temperature not to overheat the plug.

BS 1362, the British Standard for the fuses used in plugs, specifies a maximum
power dissipation of 1 watt, in the fuse, when carrying the rated current.

Remember, most fuses are in circuit to protect the supply cable not the
equipment.
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BS1362 fuse wire has a resistance of 57.6KOhms
i.e. 1 watt = 240v 2/57600



* For example, a13Amp BS 1362 (plug
top) fuse.

* How long for it to blow?

* |t depends on the fault current

* |f the fault current is T00Amp how
long to blow?

e @100 Amps it will blow between
0.01 & 0.3 seconds, RED line

* |f the fault current is 20Amp how
long to blow?

e @20 Amps it will never blow, well

at least longer than 30 minutes
BLUE line

1000

100

—
(=]

EE
|
—

Time (Seconds)

=
(R

N N

Y

b
N

Y e
> Y N
20 G

Current (Amperes)



Presenter
Presentation Notes
Question
A what current will a 13Amp BS1362 fuse blow?


Non-Fusing Current, BS1362

. ST
tafford and District:

* The non-fusing current, the current that the fuse is capable of
carrying, is specified as 1.6 times the rated current (I .=1.61 ).

* The fuse must be capable of carrying the non-fusing current for at
least 30 minutes.

* S0, a 13A fuse must be capable of maintaining a current of 20.8A
for at least 30 minutes without blowing.

* This is for plug top fuses. Other types of fuses have different values, but
they are all greater than 1.2 times the rating



Fusing Current, BS1362

* BS 1362 also specifies the fusing current as 1.9 times the rated
current (I.=1.91).

* |If the current exceeds the fusing current, the fuse must blow
within 30 minutes or shorter depending on the fault current.

* S0, a 13A fuse must blow within 30 minutes when carrying a
current that exceeds 24.7A.

* Fuse will clear a fault up to 6KA, ~1.5MW



MCB comparison
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Prospective Fault current, 240vAC suppl

* Prospective fault current (PFC) refers to the maximum possible
fault current that could flow in an electrical circuit under short-

circuit or earth fault conditions.
* In a normal house installation, the 240v supply could have a PFC of up to
6KAmps, however it is generally significantly below this.
* 6KA @ 240v~ 1.5MW into the fault for a very short period
* At a more typical 2KA @240v ~ 0.48MW, still in a very short time

* The more PFC available then the quicker fuses or circuit breakers will
work.

e |solation transformers can reduce the available PFC.

* Generally, there is no issue in the fuse having sufficient current to blow in
a very short time period!



Amateur Radio Society

ISO 8820-3 Blade type, DC Supply
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Prospective Fault current, DC supply (==

* On a low voltage DC system, the available fault current is very
much reduced,

* in fact, most power supplies will lLimit the current to ~10% above their full
rating to protect themselves

* 30Amp supply will limit the output current to ~33Amps by reducing the output
voltage into the fault.

 This reduction in available fault current leads to the situation where a fuse
may not blow

* A 30Amp fuse will may never blow at 33Amp fault current.



Typical DC supply

Fault resistance = 0.42 Ohms
Prospective Fault Current = 33Amps
Fault Power = 462watts

Time to blow = Never

II\D/IOaV::?)ruSt:EngAmps Fuse = 30Amps Fault resistance = 0.01 Ohms
+10% =33 Amps 1ISO 8820-3 Prospective Fault Current = 140Amps,
Blade type Actual PFC = 33Amps, limited by PS
Fault Power = 462watts
Time to blow = Never






Fuse construction and wire

* Fuse wire is generally made up of an alloy of tin/lead which has
high resistance and low melting point.

* Fuse wire is made from tin-alloy (63% tin + 37% lead).

* Tin, lead, silver, copper, zinc, aluminium, and an alloy of lead and
tin are other metals that are also used more specifically for
making the fuse wire
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