TECHNICAL TOPIC

Example

A circuit wired in 2 core, flat twin and cpc 70°C pvc cable and
protected by a 6 amp BS 88 fuse, has a maximum disconnection

time of 0.4 seconds. It is tested at an ambient temperature of 5°C.

Calculate the maximum acceptable Zg value of the circuit, having
adjusted it to take account of temperature.

Solution

y
Ztest (max.) < — Zg
F

From Table 41B1, the maximum permitted value of Zg = 8.89
ohms
From Table 1C of GN3, F = 1.20
1
Ztest (max.) < x 8.89
1.20

< 7.40hms

If the ambient temperature is
different to 20°C

If the ambient temperature is expected to be different to 20°C,
a further correction can be made to convert the reading to a
20°C value. Let's say itis 5°C. In this case, the following
formula may be used:
1
Ztest(max) < ———{Zg+Zo(F-a)}
F+1-a

Note: a is the ambient temperature multiplier and is given by
Table 1B in Appendix 1 of GN3.
From Table 1B of GN3, a = 0.94
1
Ztest(max) < ———{8.89+0.35(1.20-0.94) }
1.20+1-0.94

<0.79{8.89 + 0.091}

< 7ohms
As mentioned previously, the note below Tables 41B and 41D
in BS 7671 says that if the conductors are tested at a
temperature which is different to their maximum permitted
operating temperature (70°C), which they usually will be, then
the reading must be adjusted accordingly. This adjustment can
be made by using the formulae given above. It can also be
made by using the rule of thumb method discussed next.

Another way of expressing this formula is that values taken at
20°C ambient temperature for 70°C cables can be corrected to
70°C by simply dividing the appropriate maximum Zg value by
1.20 (or multiplying it by 0.83). As pointed out above, the 1.20
multiplier in Table 1C of GN3 allows for the 70°C cable to reach its
maximum permitted operating temperature (70°C).

A more accurate reading can be obtained if the external earth
fault loop impedance Z is known. Let's assume it is 0.35 ohms.
In this case, the following formula may be used:

1
Ztest(max.) < — Zg{Zg+Z5(F-1)}
F

1
< — {8.89+0.35(1.20-1)}
1.20

< 7.46 ohms

Calculating from 70°C to 20°C

The formulae above involves taking measurements at 20°C
and converting them to 70°C values. Alternatively, the 70° C
values can be converted to the values at the expected ambient
temperature, e.g. 20°C, when the measurement is carried out.
The following formula may be used for this calculation:
230 + tx
Rx = R70° C x
(230 + t70°)
where:
Rx = the conductor resistance at the ambient temperature
R70°C = the conductor resistance at 70°C
t70°C = the conductor temperature at 70°C
tx = the expected ambient temperature

Using the previous example, it works out as follows:
230 + tx
Rx =R70°Cx ———
(230 + t70°)

230 + 20
=889X——




