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Abstract:

High-impedance faults (HIFs) in electric power distribution networks are characterized by low fault
current levels, making them undetectable by the overcurrent relays commonly used in these networks.
Consequently, distinguishing HIFs from other network phenomena, such as switching events of linear
and nonlinear loads, capacitor bank switching, distributed generation switching, induction motor
loads, and inrush currents from transformer energization, is highly challenging. This paper provides a
comprehensive review of published studies on HIF detection from 2020 to 2024. The review includes
methods used for fault detection, types of disturbances considered in the network, network types
analyzed, as well as the accuracy and detection time of faults. Tables illustrate the software tools most
frequently employed in this field and identify the predominant disturbances studied in recent years.
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Figure (1): Laboratory Sample of High Impedance Fault [4]
g5 ol 4 Sl S3 a3 (rizman WS 3y ol A5l Sl a5 055 S T el Wl s (ol (i
Lo]aSlosls plas! sgs asl, B9 AL 40 092 ge slallas glgil 5l (aoyo Vo 5l iw) o) S LB g as o allas
Ohsy L olsse [y L HIF jlas s AWV (o 0l b oges g5l S 5 ololids G a0 | b o] sl 0l ol
3 ol 4z g5 8590 Jlo FO 5 Lies sl b HIF Laseas (Jds men 40 [5 0 Yo 5 Slolis sow cbli> sla
5 ol diges (V) Ui LAV V]l a8 5 & g0 la HIF Slolis 0,90 50 Slalllas 51 s b il o] 51 IA Y]ed 8
IV Tams o plas 1) (e chlises gobas L ol 51 (S5 )55 2 31 2 ooz 5 o el (595 2 YU (il (sl

[VF A0z 5 o el 53y 2 YU (uiligol (sl 31 (o g 1(Y) JSCi
Figure (2): Examples of High Impedance Fault on Concrete and Grass Surface [13, 14]
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Table 1: HIF Current Magnitude Due to Contact with Different Ground Surfaces [22]
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Figure (3): Current Waveform Caused by HIF [25]
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Figure (4): Use of Mechanical Hook for High Impedance Fault Clearance [37]
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Figure (5): Grounded Network beneath the Main Network [38]
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