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Introduction  
 

In the power system, network elements are sometimes exposed to very complex 

malfunctions and disturbances, the causes and consequences of which are very difficult to see 

and determine via the power system management. This is especially noticeable at fault in 

thunderstorms, which are caused by lightning strikes directly or near the plant. 

This article presents problems related to determining the location of a lightning strike 

and the failure of a network element at an event of a fault in the network. Combined fuzzy logic 

applications are featured using expert knowledge of individuals to determine the connection 

between a nearby lightning or a lightning strike or in the transmission network itself.  Data from 

the SCADA system (real-time network state data) and Lightning Locating System (LLS) data 

that link lightning current and lightning location data to individual network elements have been 

used. 

 

Determination of the connection between lightning and faults in the 

transmission networks 
 

In power management, a cause-effect analysis is based on basic information from the 

SCADA system, changes in the network's topology, and security incentive information. 

Processing of this information requires knowledge to analyse an event. Lightning strikes often 

lead to short circuits on parts of the plant or equipment with the appearance of unauthorized 

high current and/or low voltage in some parts of the power system. 

This feature, along with other is used for determining the connection lightning and fault 

occurrence which will be based on fuzzy logic.  

In the case of complex simultaneous failures due to errors that may arise at different 

events, the determination of a faulty element caused by a lightning strike in the proximity or on 

the network element itself is a major challenge. Therefore, it is necessary to define the 

parameters for faults in the network element for the determination of the connection between 

the failure and the lightning strike, the parameters used in the decoding system that use the 

fuzzy logic: changes in switch status in a power line, change direction or current value on a 

particular network element, the voltage level on a particular network element, the signal for the 

activation of protection devices, the current value of lightning strike in some network element, 

location of a lightning strike in some network element. 

The basis for the improper system conclusion is based on the knowledge of the 

individual operator and is determined and stored in several basic rules for determining 

connection failures and hitting the power network for different network elements. Defining the 
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rules of conclusion and making conclusions reduces the possibility of errors that may arise in 

running the system. Based on the above-mentioned expert rules for determining the failure of a 

network element, a baseline rule for a flawed system for determining a primary failure was 

derived. Creating a list of malfunctions and determining connection failures from the list of 

network elements is performed automatically based on the already established priority and 

order. 

 

 
 

 
Fig. 1. Schematic representation of decision making 

in power system management. 
Fig. 2. Overview of the fuzzy regulator in power 

system management. 
 

Conclusion 
 

In the analysis of failures in lightning strikes in real time, it is often extremely difficult 

to establish a connection between the affected network element and the lightning stroke in the 

vicinity of the element itself or the network. Existing methods, analysis and fault detection 

procedures are slow and quite unsafe to detect this linkage, so the success of the test procedure 

is determined by the knowledge and experience of each operator. 

This paper presents the application of the combined fuzzy logic to cause-effect analysis 

for the fault detection in the Transmission Network test with one minute sample period data. 

The creation of a controller based on fuzzy logic and certain rules of conclusion combined with 

the classical method enabled the testing and determination of the connection between the 

lightning strike and the associated failure. This enables operators to provide timely information 

on system management, which significantly contributes to faster failure elimination and a 

significant increase in system security. 
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