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Brief overviewBrief overview

•• IntroductionIntroduction
•• FlashCounterFlashCounter and RLDN network capabilitiesand RLDN network capabilities
•• Lightning location sensors time correctionsLightning location sensors time corrections
•• Different LLS performance (EUCLID, LINET)Different LLS performance (EUCLID, LINET)
•• RealReal--time power line fault time power line fault correlatorcorrelator as groundas ground--truth datatruth data
•• High resolution flash density mapHigh resolution flash density map
•• New method for accuracy validation (error ellipse method)New method for accuracy validation (error ellipse method)
•• ConclusionConclusion
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RLDN detection uses an optical connection between devices and baRLDN detection uses an optical connection between devices and battery ttery 
powered DLApowered DLA--FlashCounterFlashCounter sensor.sensor.
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DLADLA--FlashCounter and  DLAFlashCounter and  DLA--LightningProbeLightningProbe
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Configuration of RLDN network in 2009Configuration of RLDN network in 2009
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Configuration of RLDN network in 2009Configuration of RLDN network in 2009
site site NanosNanos
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ILDC ILDC –– 20062006
LLS Accuracy Improvements by Measurements Collected by RLDNLLS Accuracy Improvements by Measurements Collected by RLDN

•• Distribution of time differences Distribution of time differences dTdT for LLS sensors as seen from for LLS sensors as seen from 
RLDN sensor RLDN sensor NanosNanos
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ILDC ILDC –– 20062006
LLS Accuracy Improvements by Measurements Collected by RLDNLLS Accuracy Improvements by Measurements Collected by RLDN
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ELDW ELDW –– 20072007
Lightning location networks performance validation with RLDNLightning location networks performance validation with RLDN

CALIBRATED

UNCALIBRATED
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COST P18 COST P18 -- 2008 and ILDC 2008 and ILDC -- 20082008
A MULTIPLE POWER LINE CORRIDOR CORRELATORA MULTIPLE POWER LINE CORRIDOR CORRELATOR
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ISH ISH –– 20092009
Evaluation of lightning parameters correlated with Evaluation of lightning parameters correlated with 

distribution line faults distribution line faults 
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Shift of highest flash density of tower Shift of highest flash density of tower PlePleššivecivec

radio tower

highest density

~ 450 m
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IEEE IEEE -- 20062006
Error ellipse decomposition and weight summingError ellipse decomposition and weight summing
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New method for LLS accuracy validationNew method for LLS accuracy validation
(error ellipse method)(error ellipse method)

•• the data between RLDN and EUCLID was comparedthe data between RLDN and EUCLID was compared
•• filtering in spatial domain (filtering in spatial domain (±±0,005 0,005 -- ±±0,03 degrees)0,03 degrees)
•• filtering in time domain (filtering in time domain (±±500 ns)500 ns)
•• error ellipse method  from HRFD map was appliederror ellipse method  from HRFD map was applied
•• the map resolution of 100 m X 100 m was producedthe map resolution of 100 m X 100 m was produced



15

ElektroinElektroinšštitut Milan Vidmar, Ljubljana, Sloveniatitut Milan Vidmar, Ljubljana, Slovenia 

1515

RLDN and high RLDN and high 
resolution flash density resolution flash density 
approach confirm a 300m LLS approach confirm a 300m LLS 
correction after location correction after location 
algorithm upgradealgorithm upgrade

New method for LLS accuracy validationNew method for LLS accuracy validation
(error ellipse method)(error ellipse method)
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Almost the same direction and Almost the same direction and 
300m lightning location 300m lightning location 
improvements on improvements on KrvavecKrvavec site.site.

New method for LLS accuracy validationNew method for LLS accuracy validation
(error ellipse method)(error ellipse method)
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LLS accuracy improvements backgroundLLS accuracy improvements background

•• LLS network upgradeLLS network upgrade
•• LL algorithm improvementsLL algorithm improvements
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Why is high LLS accuracy needed?Why is high LLS accuracy needed?

CORRELATION
SERVICE

ALARM
SERVICE
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The results of analysis show that the systematic lightning location 
offset observed in years up to 2008 almost disappeared and the 
location dispersion was also reduced.
The results indicate that improvements in location algorithm turn 
LLS for the better.
New method for LLS accuracy validation gives high quality 
results. 

ConclusionConclusion
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