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Safety Limits for Touch Voltages Transferred in LV Installations

Where high and low voltage grounding systems exists in proximity, the GPR (Ground Potential Rise) from the HV system will be impressed on the LV system if they are interconnected (see Figure 1).  Field measurements performed on HQ's MV multigrounded system (paper 2.10) show that transferred touch voltages ranging between 100 and 1000 V are typical on rural lines.  They can reach 2 kV in high soil resistivity areas (see Figure 2).
The Rapporteur is asking if, in case of propagation of potential, the HV safety limits have been accepted in LV installations.

The Canadian Electrical Code (C22.1-1998) defines the safety rules for LV installations.  It concerns only the faults occurring on the LV system.  The grounding system is consequently assumed to be safe at all times.  The notions of GPR, touch and step voltages are therefore absent from the standard.  It however specifies that the maximum circuit voltage-to-ground shall not exceed 150 V (nominal voltage is 120 V).  

Contrary to LV networks, HV systems can produce high GPRs.  These GPRs are the source of touch and step voltages in HV installations.  Standards such as the IEC 61936 or the IEEE 80 Guide define safety limits based on the tolerable current (below the level that can cause fibrillation of the heart) and the body and contact resistances.  These safety limits for touch voltages apply in HV installations.  Furthermore, these standards require that possible transferred voltages in LV installations be investigated.  Safety limits for touch voltages in LV installations due to transferred voltages are the same as those applied in HV installations.

HV installations are designed to comply with safety limits for touch voltages.  However, in most cases, the transferred voltages in LV installations are not investigated.  This situation stems from the complexity of the problem: calculations tools normally used for the analysis of HV installations are not applicable to extended LV and/or MV grounding networks.  Furthermore, the data required to perform such calculations is rarely available.

Questions related to transferred voltages are raised by different Utilities.  Papers 2.10 (CA) and 2.21 (NL) are an example of the concern for this problem.  More measurement data coming from Utilities will be needed before standards can propose a better guidance on the question of transferred voltages.
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Figure 1
GPR and touch voltages transferred in LV installations during a fault on the MV system
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Figure 2
Touch voltages measured in LV installations during a phase-to-neutral fault on overhead MV lines 
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