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AHK-USA Chicago

Final Examination Part 1 - 2024

Assignment
Evaluation of Protective Conductor
for Safety

Mechatronics Technician

Task:

To assess the low impedance of the protective conductor, you must compare the calculated resistance values with the
measured values during the test and decide whether the the measured value is safe.

Calculate the expected resistance of the protective conductor for the following. First determine the cable length and the
number of terminal points. Remember at each terminal point, a maximum contact resistance of 10 mQ applies and use
Table 1 below for additional variable information.

Conductor Number of Calcuated
Ground wire continuity Lenath terminal Resistance
g points Value

PE contact on

main power cord to electrical cabinet

PE contact on

main power cord to assembly grid

PE contact on

main power cord to switch cabinet door

PE contact on

main power cord to outlet -X13

PE contact on

main power cord to power supply unit

PE contact on

main power cord to -X1.7 PELV

PE contact on main power cord to control panel

PE contact on main power cord to mechanical assembly

TABLE 1:
Nominal Conductor cross section S Conductor resistance R! at 30 °C (86 °F)

mm? mQ/m

1.5 12.5755

2.5 7.566 1
4 47392
6 3.1491

10 1.881 1

The conductor resistance values refer to conductor temperatures of 30 °C (86 °F). For other temperatures of ©
the conductor resistances Ro can be calculated with the following equation:

Ro = Raoec[1+a* (O - 30 °C)]

a temperature coefficient (for copper a = 0.003 93 K-').

*Select conductor resistance loadings R' for copper conductors at 30 °C depending on the nominal conductor cross-
section S for a rough calculation of conductor resistances (source: VDE 0100-600 Table NA.4 - excerpt).
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