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Basis and resultsBasis and results

Taking into account real circumstances, Taking into account real circumstances, 
the authors worked up a computer the authors worked up a computer 
program for calculation and simulation program for calculation and simulation 
lightning side flash possibility when a lightning side flash possibility when a 
human is close to the grounding wirehuman is close to the grounding wire..
CCriticalritical parameters of the phenomena for parameters of the phenomena for 
mortal hazardmortal hazard may be also calculated.may be also calculated.
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The calculated data are :The calculated data are :
1. 1. Resistance of grounding,Resistance of grounding,
2. Touch voltage2. Touch voltage
3. Step voltage3. Step voltage
4. 4. Critical distance for side flash phenomena,Critical distance for side flash phenomena,
5.5. Energy absorbed by a man after side flash vs. the Energy absorbed by a man after side flash vs. the 
distance between him (her)distance between him (her) and the grounding and the grounding 
electrode,electrode,
6.6.Energy absorbed by a man as a result of step voltage  Energy absorbed by a man as a result of step voltage  
vs. the distance between him (her)vs. the distance between him (her) and the grounding and the grounding 
electrodeelectrode



Equivalent circuits for a human in the lightning Equivalent circuits for a human in the lightning 
danger zone (a) direct flash with possibility of danger zone (a) direct flash with possibility of 
shunting flashover (b) contact voltage   shunting flashover (b) contact voltage   
(c) side flash(c) side flash
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In this case, the person stays next to an object In this case, the person stays next to an object 
that is struck by lightning. As the lightning that is struck by lightning. As the lightning 
current travels down the struck object, a spark current travels down the struck object, a spark 
jumps across to the person (side flash). The jumps across to the person (side flash). The 
phenomenon of external flashover may take phenomenon of external flashover may take 
place if the voltage between the place if the voltage between the object and object and 
the human is high enough to start sparkthe human is high enough to start spark--
over.over.
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TThe program does not  take into account he program does not  take into account 
the second type of flashover which may the second type of flashover which may 
occur outside the body  (from head or occur outside the body  (from head or 
hand to the earth) hand to the earth) –– shunting the victim. shunting the victim. 
So, the energy absorbed by the victim So, the energy absorbed by the victim 
may be overestimated.may be overestimated.



Not only  voltage drop on the Not only  voltage drop on the 
resistance but also on inductance is resistance but also on inductance is 
taken into  accounttaken into  account
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The energy absorbed by a victim:The energy absorbed by a victim:
When a human shunts the lightning current, the current distributWhen a human shunts the lightning current, the current distributionion is as is as 
followsfollows

and the distribution of energyand the distribution of energy

where:where:
RR11 [[ΩΩ]] –– resistance shunted with a humanresistance shunted with a human (that is a part of the total (that is a part of the total 
grounding resistance)grounding resistance)
WW11 [J][J] –– JouleJoule’’s energy dissipated in Rs energy dissipated in R11

RRhh [[ΩΩ]] –– resistance of a human resistance of a human 
WWhh [[ΩΩ]] –– JouleJoule’’s energy dissipated in s energy dissipated in RRhh
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As a resultAs a result

Total energy Total energy WWtt,, dissipated in the resistances dissipated in the resistances RR11 andand RRhh, is given by the formula, is given by the formula

wherewhere

Assuming typical situation that Assuming typical situation that RR11<<<<RRhh ,, one obtains one obtains WW1 1 >> >> WWhh, , and as a and as a 
consequence    consequence    WW1 1 ≈≈ WW11ΩΩ ··RR11. The equation   takes the form  . The equation   takes the form  
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FinallyFinally
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