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Motivation
• Some extreme lightning events 

cause line outages due to back 
flashover phenomena (BFO)

Ø A subsequent service intervention 
is time-consuming and expensive

• Lightning with small current 
amplitudes can strike the phase 
conductor without BFO

Ø This can be dangerous for 
installed equipment, especially in 
the case of de-energized lines 
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Concept of Proposed 
ET-LEADS Software

Approach
• The new system for lightning 

events automatic evaluation       
(ET-LEADS software) was proposed 

ET-LEADS Software 
Benefits
• A new tool for network operators 

• Accurate and fast failure 
identification and localization

• Significant reduction of line outages 
caused by lightning events

• Determination of risks to substation 
equipment in a very short time

• Extended maintenance assessment

• Access to new operation data

The SW uses innovative  algorithms 
based on the well-known principles 
of insulation coordination
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Case study 1: 
PREDICTION OF SURGE 
ARRESTER FAILURE
• The PREPETI module of the 

AROPO software reported a 
significant overvoltage at both 
sides of the de-energized and 
ungrounded 400-kV line

• The recorded waveforms do    
not show real overvoltage 
waveforms due to the 
oversaturation of the IVTs

• The true overvoltage waveforms 
were estimated by the EMT 
numerical simulation

• If the ET-LEADS system was in 
operation, the high risk of surge 
arrester failure would be 
indicated

• The overvoltage was caused by 
the lightning event – see the 
database table of coupled 
lightning detection and 
transmission line position data
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• The surge arrester in the L1 phase, 
which was damaged by the 
lightning event, was short-circuited 
and completely  destroyed due to 
the high-energy absorption after 
the power line energization 

Simulated voltages on the secondary side of IVTs

Simulated voltages on the primary side of IVTs 
(surge arrester exposure)

Vp = 630 kV, Ich = 189 A, tp = 100 ms
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Case study 2: 
FAST ROUTE TO CAUSE 
IDENTIFICATION OF 
POWER LINE OUTAGE
• Investigation of the 220-kV 

outage is presented

• The unsuccessful reclosing 
operation occurred after short-
circuit on the power line

• The results of transient analyzes 
were not available for TSO 
operation staff

ET-LEADS output 
attributes for the three 
lightning events
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• The ET-LEADS algorithms for 
equipment failure do not find 
any relevant risk 

Ø If the ET-LEADS system was in 
operation, the line outage time 
would be significantly reduced

EUCLID data 
from the time of 
the incident

Failure record of the short-circuit event and 
following unsuccessful reclosing association with 
direct stroke to power line

Failure record of the short-circuit event and 
following unsuccessful reclosing

• Time-consuming inspections and 
on-site diagnostics of the power 
line and installed equipment had 
to be performed


