Appendix

Resistance of copper and
aluminium conductors

434.5.2 To check compliance with Regulation 434.5.2 and/or Regulation 543.1.3, i.e. to evaluate
543.1.3 the equation

2 _ %
5= F
it is necessary to establish the impedances of the circuit conductors to determine the
fault current, |, and hence the protective device disconnection time, t.
UO % Cmin

Fault current, 1=

where:

Ug is the nominal voltage to Earth,

Cmin is the minimum voltage factor to take account of voltage variations de-
pending on time and place, changing of transformer taps and other con-
siderations.

Note: For low voltage supplies given in accordance with the ESQCR, Cmin is
given the value 0.95.

Zs is the earth fault loop impedance, and
ls=7a+R1+ Ry
where:
Ze is that part of the earth fault loop impedance external to the installation

Note: If the distribution board is not at the origin of the installation, Zg is
replaced in the above equation by Zdb, that part of the earth fault loop
impedance on the supply side of the distribution board.

R is the resistance of the line conductor from the origin of the circuit to the
point of utilization

Ra is the resistance of the protective conductor from the origin of the circuit
to the point of utilization.

Similarly, in order to design circuits for compliance with the limiting values of earth
fault loop impedance given in Tables 41.2 to 41.4 of BS 7671, it is necessary to
establish the relevant impedances of the circuit conductors when the line conductor is
at the appropriate maximum permitted operating temperature, as given in Table 52.1
of BS 7671, and the circuit protective conductor is at the appropriate ‘assumed initial
temperature’, as given in Tables 54.2 to 54.5.
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Table Bl gives values of (Ry + Ry} per metre for various combinations of conductors
up to and including 50 mm? cross-sectional area. It also gives values of resistance
(milliohms) per metre for each size of conductor. These values are at 20 °C.

¥ Table B1 Values of resistance/metre for copper and aluminium conductors and of
(R1 + R2) per metre at 20 °C in millichms/meter
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