
Al Martin 

2015 PEG Meeting 
2015 Copyright © A. R. Martin 

Power Feeds to    Remote Radio Heads… 

What protectors need to deal with 

 

Al Martin 

2015 PEG©A. R.  Martin 







Al Martin 

2015 PEG Meeting 
2015 Copyright © A. R. Martin 

Power Feeds to    Remote Radio Heads… 

What protectors need to deal with 

 

Al Martin 

2015 PEG©A. R.  Martin 







+ + + + + +
+ + + + + +
+ + + + +
+ + + + + +

+ +

++
+
+ +

+ + +
+ +

+ + ++

+

+ +

+ +

- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - - -

- - - - - - -
- - - -

- -

- - - - - - - - - - - - -

+ + + +

- -
- - -
- - -
- -

- - -
-
-
-

- - -
- - -

+ + + + + +
+ + + + + +
+ + + + +
+ + + + + +

+ +

++
+
+ +

+ + +
+ +

+ + ++

+

+ +

+ +

- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - - -

- - - - - - -
- - - -

- -

- - - - - - - - - - - - -

+ + + +

+ +

+ +

+ +
+ +

+ +
+ +
+

+

Negative Lightning — Downward - leader

+ + + + + +
+ + + + + +
+ + + + +
+ + + + + +

+ +

++
+
+ +

+ + +
+ +

+ + ++

+

+ +

+ +

- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - - -

- - - - - - -
- - - -

- -

- - - - - - - - - - - - -

+ + + +

- - - -
- - - -

- - -

- - - -

- -

- - -

+ + + + + +
+ + + + + +
+ + + + +
+ + + + + +

+ +

++
+
+ +

+ + +
+ +

+ + ++

+

+ +

+ +

- - - - - - - - - - -
- - - - - - - - - - -

- - - - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - - -

- - - - - - -
- - - -

- -

- - - - - - - - - - -

+ + + +

+
+

+ +
+
+

Negative Lightning — Upward + leader

Positive Lightning — Downward + leader Positive Lightning — Upward - leader

Let’s see why the type important… 

(a) (c) 

(b) (d) 



• About 90 % of all lightning is this type 
• It characterizes ground flashes and flashes to lower towers 
• It is relatively less severe 

 

Most of the existing data is for this type of lightning; and most 
equipment will be subject to it (unless the equipment is on a higher 
tower) 





• About 10 % of all lightning is this type 
• It also characterizes ground flashes and flashes to lower towers 
• It is of medium severity 
 

There is less data for this kind of lightning, but it still needs to be 
considered, especially for the protection of equipment on low towers. 



Positive first stroke (sample size = 19)    
Parameter        Median      Sigma  
Peak amplitude (Ip), kA   35   1.21  
10 - 90 rise time (T10) µsec  17.6  1.23  
Fall time (tf) µsec     230  1.33  



• This type of lightning occurs only to relatively tall towers.   
• This type of lightning is infrequent, and the database for it is small, 

most of it going back to Berger’s 1975 paper. 
• It is nearly the most severe type of lightning 

 

For tall towers, protection design should be based on the data 
(however meagre) for this type of lightning 

 
 
 



• Again this type of lightning occurs only to relatively tall towers 
• This type of lightning rarely occurs, but the largest recorded flashes 

are of this type.  It is the most severe. 
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Applied surge 

Measured IW 

Calc. IW 



Comparing the measured and calculated waveforms , the overall the correlation is good, considering that the calculation uses values derived from an analysis of the structure used in the experiment [8], and not (unavailable) measured values for most of the variables.  So it’s reasonable to conclude that the equivalent circuit in Figure 4 is a good approximation to what happens in the real world.  
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Questions? 


