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Abstract 
 

Corona discharges have been designated as aeronautical 

VHF communications disturber. In order to better 

understand the discharges, the coupling phenomena 

involved and to propose an adequate protection for VHF 

systems, both laboratory testing and experiments on a 25 m 

high pylon are carried out here.  

 

Main characteristics of Corona pulses have been retrieved 

and analyzed wrt the experimental parameters. Leader 

propagation phenomena have also been identified.  

 

Introduction 
 

For decades, VHF communications have been disrupted at 

ground stations. Several sources of noise are known to 

interfere with VHF communications and most of them have 

been treated [1] [2] [3] [4]. Although solutions have been 

found for this problem, interference phenomena still exist, 

in particular in aeronautical VHF communications. These 

interferences have been attributed to corona discharges [5] 

i.e., electrostatic discharges which can occur at the top of 

pylon, equipped with VHF antennas, during stormy 

weather. Yet, the sufficient intensity of the disturbance to 

interfere with a communication system is not known. It is 

therefore interesting to know if discharges appear in 

several places and at what intensity they shall cause 

interferences to communications.  

 

The objective of this paper is to show that these 

experiments can help to propose a better modeling of the 

problem as well as a better understanding of the couplings 

to finally find solutions of protection against these 

disturbances.  

 

In this article, the first section presents the experimental 

setup of both laboratory experience and measurements on 

a test pylon secondly, the results obtained are shown and 

analyzed. 

 

Experimental setup 

 
To evaluate the intensity and locations of the phenomenon, 

experiments are carried out on a 1,5 m high model pylon 

and on a 25 m test pylon. 

 

a. Laboratory experiment 

 

The laboratory experiment consists in building a simulation 

of our problem with the objective of controlling the 

electrostatic aggression on a model pylon. This allows us 

to test VHF links and show disturbances on VHF links and 

to develop measurement techniques. 

 

For the laboratory experiment, we have a model pylon of 

143 cm high structure made of steel with a triangular base 

with a lightning rod of 10 cm length at the top, the whole 

structure is grounded. A metal plate with negative high 

voltage is placed 7 cm above the pylon. We use a bipolar 

high-voltage power supply up to 70 kV. The pylon is 

shown in Fig. 1. 

Current measurements are performed at the lightning rod 

with a shunt at the top and a probe at the base, to compare 

these different techniques. For the base of the pylon, there 

is one current probe to measure all the currents on the 

metallic structure. The current probes are Pearson 

transformers of 1 V/A and 2 V/A ratio. They are placed in 

order to measure a negative current when negative 

discharges occur. 

 

b. Pylon test acquisition system 

 

The instrumentation of the test pylon allows us to have a 

better understanding of the EMC of the pylon.  

Fig. 1: Model pylon 



 

The test pylon is a square based pylon of dimensions 25 m 

x 0.5 m x 0.5 m made of steel and shown in Fig. 2. It has a 

1 m lightning rod at the top and is grounded. We use two 

currents probes to measure the current at the base of the 

pylon, around the ground cable, and at the base of the 

lightning rod. The acquisition system is placed in a local 

next to the pylon and works autonomously. The trigger is 

set to 20 mA and we receive the data via emails as shown 

in  Fig. 3. 

 

Results analysis 
 

In this section we compare currents that we measured on 

both experiments.  

 

With an oscilloscope, we measure the current at the top of 

the model pylon and at the base to compare both currents 

and to check the correlation between both. The 

oscilloscope averages 100 curves to get rid of the noise and 

to average the amplitude. The result is shown in Fig. 4.  

At the top of the pylon, we observe a pulse of about 15 mA 

with a duration of about 200 ns. The amplitude is higher for 

the shunt than at the base of the lightning rod. The shape of 

pulses on the Fig. 4 is the same than we normally observe 

for corona discharge. [5] [6] 

 

The current measured at the base of the pylon correlates 

perfectly with the discharge current measured at the top. 

Contrary to the lightning rod measurements, they show 

resonance related to the geometry of the pylon, that can be 

modeled as a transfer function. This result is important 

because it helps to evaluate the density of corona event on 

a structure without having to measure all the locations 

where discharge occur. 

 

The current probes on the 25-m high test pylon have 

measured different types of phenomena. First, when the 

trigger is set at the lightning rod level, it has triggered more 

Mail sending 

3G/4G network 

Computer 

Oscilloscope 
Pylon’s base 

current probe 

Antenna 

Lightning rod 

current probe 
 

Fig. 3 : Schema of the acquisition system Fig. 5: Current measurement at the lightning rod on the 

test pylon 

Fig. 4: Current measurements on the model pylon 

Fig. 2: Test pylon 



than 60 times in one day. One of the results is shown in Fig. 

5 and illustrates a strong corona activity with pulses of 

intensity up to 120 mA. The pulse shown in Fig. 6 has an 

amplitude of 75 mA and lasts almost 1 µs. It is similar in 

shape to the one observed on the laboratory pylon. The 

intensity and frequency of the impulses vary from one 

result to another, but the impulses all follow bi-exponential 

type laws. 

 

The current probe at the base of the pylon has also been 

triggered and the current in  Fig. 7 shows different 

behaviors. During the first 20 ms, there is a complex corona 

activity. The density of corona events is higher than at the 

top of the pylon. Indeed, in one millisecond, there are more 

than 10 events that occur, as we can see in Fig. 9. 

 

The second event is the pulse of very high intensity, located 

at 20 ms. It is then associated with a strong electric field 

variation measured by the antenna, as shown in Fig. 10. 

This event could be identified as the next step of a corona 

discharge, i.e. the propagation of a leader toward the sky 

that stops before becoming a lightning. We can also see a 

resonance after the pulse on Fig. 8 that corresponds to the 

response of the pylon.  

 

We notice that the amplitude of the pulses on the pylon can 

be 5 times higher than those obtained in the laboratory. It 

can be explained by the difference in the size of the 

problem, which involves a higher charge capacity and 

potential for the test pylon. 

 

Fig. 6: A pulse of the current measurement at the 

lightning rod on the test pylon 

Fig. 7: Current measurement at the base of the test pylon 

Fig. 9: Corona activity from the current measurement at 

the base of the pylon (between the 15th and 16th 

millisecond) 

Fig. 10: Potential measurement with an antenna on the 

test pylon 

Fig. 8: Pulse and its resonance of the current 

measurement at the base of the test pylon 



 

Conclusion 
 

In this article, we have presented in the first part both types 

of experimentation we carried out. Then, the second 

section shows the result obtained with these experiments. 

The result obtained show that there is a transfer function 

between the lightning conductor and the base of the pylon. 

Using the results obtained with these measurements will 

give an idea of the number of corona eventspro that occur 

on the pylon. Indeed, a simple measure at the base of pylon 

can give all the pylon currents filtered by a transfer 

function. Data processing will have to be carried out to find 

out the number of locations where corona discharges occur. 
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