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1. INTRODUCTION 
 

In KEPCO, the outage rate by lightning is 
about 50% at the transmission lines. The 
lightning causes the damage of power system 
equipment, the shut down of electricity and the 
electro-magnetic interference. By this reason, 
we need the real time lightning information for 
the optimal operation of power system. And, 
we want to obtain and accumulate the 
lightning current parameters for the insulation 
design. 

So, LPATS has been operated since 1995 in 
KOREA. For the advanced detection efficiency, 
we had installed New-Lightning Detection 
System in 2005. Also, we had developed the 
new program for the lightning parameters 
analysis and real time display. 

In this paper, we would like to introduce 
about our new system and its software. And, 
we describe the statistical distribution of 
lightning current parameters of LPATS from 
1996 to 2005 by the lightning analysis program 
for the pertinent insulation design. 

 
2. New KLDNet 
 
 First, we had performed a site survey of 
several locations to find locations acceptable 
for the installation of a lightning location 
receiver. A total of 15 sites were evaluated as 
possible sensor sites. After rejected for 
physical reasons, the rest of the sites had 
electrical testing performed to check for 
possible noise interference.  

Figure 1 shows substantial interference of a 
frequency in the AM transmission band. The 
sensor equipment has a filter to remove this 
unwanted energy and this is shown by the 
green signal having removed the unwanted 
transmissions.  

 
1. SC  Lat=38.19 Long=128.56 
2. PH  Lat=36.71 Long=129.44 
3. BE  Lat=36.42 Long=127.73 

4. CG Lat=35.22 Long=128.66 
5. JJ  Lat=33.49 Long=126.53 
6. GJ  Lat=34.73 Long=126.70 
7. DC  Lat=36.31 Long=126.60 
8. IC  Lat=37.49 Long=126.69 
  

 
After then, we had analyzed the detection 

efficiency and location accuracy of our system 
using lightning model. Figure 2 shows its result.  

Figure 3 shows all system configurations. 
When lightning occurs, the lightning receivers 
analyze the radio wave produced by each 
lightning stroke in real time. The receivers 
record the precise time of the reception, as 
well as certain characteristics such as rise 
time, fall time, and if required digitization of the 
wave form.  

This raw lightning data is passed over 
communication lines to the Advanced Stroke 
Processor. The ASP is preprogrammed with 
contain information related to the particular 
sensor sites and many other mathematical and 
physical coefficients used to analyze the 
lightning stroke data.  

With this information, the ASP will ultimately 
compute a position for that lightning strike or 
reject the information as noise. The solution 
information can be accessed from ASP in 
binary or ASCII text format in real time.  

Figure 1. Substantial interference of a  
frequency in the AM transmission band 



ASP then places the solution data into the 
SQL Database. This database contains the 
archive data for the system, and provides 
access for monitoring the system via a 
network-monitoring tool. Network monitor 
(NetMon) displays real time information on the 
status of all the lightning sensors. This 
information contains data such as the number 
of times each sensor reports activity, the 
number of times the sensor takes part in the 
solution, and other house keeping data. It can 
also access the database server for limited 

historical analysis. The Remote Sensor 
Diagnostics (RSD) allows access to the 
complete system via a communications line to 
the ASP. This communication line is an 
Internet connection from the other side of the 
world. An authorized user can access ASP 
through RSD and communicate with any of the 
active sensors. It can download new software, 
new firmware, monitor oscillator frequency, 
power supply levels, read the temperature in 
the sensor unit, as well as scores of delicate 
receiver capabilities. 

Figure 2.  Simulated Results for Detection efficiency & Location accuracy 

 

 
Figure 3. System Configurations 



http://www.lightning.or.kr  
http://lightning.kepri.re.kr(within KEPCO) 

For wide usage, KEPRI made the web site 
and the display software, RTLIS-V2 (Real 
Time Lightning Information System-V2).  

It can receive the location data from the 
ASP and generates displays of the lightning 
location solutions in graphical form on maps of 
the area. For this system, we used the Internet 
and TCP/IP protocol for data communication. 
For the sake of convenience, we used 
geometric information system map for 
windows background. This map has also some 
information of transmission lines. In this 
windows, lightning is displayed each symbol 
per polarity. The other object (Transmission 
Line, Substation, Power Plant) can be 
displayed, which can be selected by layer 
controller, individually.  

Figure 4 shows the displayed example. By 
this program, we can monitor the lightning 
occurrence. Also, if user selects the special 
transmission line, warning system will be 
started. If the lightning is occurred within the 
warning region, we can know easily by alarm. 
This program has many functions below as; 
- Zoom in/out in windows  
- Go to the specific transmission line  
- Go to the specific object 
- Display by option 
- Searching lightning data  
           (region, period, T/L, etc.) 
- Distance measurement 
- Change of coordinate system, power 

system data and color  
 
3. Statistical Distribution  

 
From 1995, we had analyzed the lightning 

data from LPATS system every year. Because 

our new-KLDNet was installed in 2005, we 
used old LPATS data for analysis of lightning 
parameters in this paper.    

The ratio of negative lightning was 80 % in 
the number of total strokes from 1996 to 2005, 
which is similar to that of foreign countries. 
The multi-stroke rate was about 7 % by the 
definition of a multi-stroke, which has a 10 km 
radius and is within a time interval of 500 
milliseconds. From the viewpoint of seasons, 
the lightning was concentrated in the summer 
due to many heavy typhoons and 
thunderstorms. Also, during the summer 
season, many power failures caused by 
lightning were reported. The average 
magnitude of a lightning current was about 19 
kA during 10 years.  

From the regional viewpoint in figure 5, the 
lightning was concentrated in the Chung-Nam 
provinces. Also, these areas had the height 
stroke density number per square km. 

Figure 6 shows the cumulative distribution of 
lightning current magnitude in Korea during 10 
years. For example, we can recommend the 
proper magnitude of a lightning current for 
insulation design as 40 kA. This means that 10 
% of lightning strokes have a magnitude equal 
to or greater than 40 kA. This distribution will 
be used as parameter at insulation design of 
transmission line. Also, this figure shows the 

Figure 5. Regional Distribution 

 
Figure 4. Real Time Lightning Information  

System  (’05.8.15~16) 



comparison result with that of Anderson-
Eriksson and Popolansky.  

 
 
 

 

The KEPRI result was quite difference with 
the foreign results. We guessed that the 
difference was caused by the regional 

difference and the performance of the lightning 
detection equipment. 

The analysis program can draw the IKL map 
of mesh and contour type. Figure 7 is the IKL 
map of mesh type from the lightning data 
during 10 years. In this figure, we divided the 
meshes as a quarter of one degree. The 
maximum value of IKL is about 60 and the 90 
% cumulative value is 30 for the insulation 
design of transmission line. 
 
4. CONCLUSIONS 
 

In this paper, we had introduced about our 
new system and described the statistical 
distribution of lightning current parameters of 
LPATS from 1996 to 2005 by the lightning 
analysis program for the pertinent insulation 
design. 
 For the advanced detection efficiency, we 
had installed New-Lightning Detection 
System in 2005. Also, we had developed the 
new program for the lightning parameters 
analysis and real time display. 

 The rate of negative lightning was about 80 
%, which was similar to that of foreign 
countries.  

 We obtained the equations of cumulative 
distribution probability of lightning current 
magnitude and IKL Map.  
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Figure 6. Cumulative Probability  

Figure 7. IKL Map (‘96~’05) 


