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Abstract

This paper describes the analysis of transient phenomena on the point that a human body suffers an
electrical shock. A couple of case studies were discussed by using an ATPDraw simulation tool.

Two models for the case studies were constructed on the assumption that the electrical shock event takes
place under water to simulate the severest condition ; the first model that the human body contacts with an
energized part exposed to water ; the second model that both hands and feet simultaneously contact with the
ground under water. After modeling, the transient phenomena for the models were analyzed by comparing the
voltages and currents calculated at each part of the human body.

As a result, steep front kicks in voltage and current were observed as transient phenomena on the point that
the human body contacts with the energized part exposed to water in the first model and the magnitudes of the
kicks considerably increased. It was considered, however, the effect of the kicks due to the commercial power
source on the human body could be neglected because the product of the current through the body and the
short duration is less than the safety limit. When both hands and feet simultaneously contact with the ground
in the second model, the voltage generally decreased all over the body parts, while the current flowing through
the chest abruptly increased. The duration of this current was very shot, as well, thus its effect on the
electrical shock is considered insignificant. After all, it was confirmed through the simulation results that the
electrical shock depends on the magnitude in voltage and the body impedance.
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Fig. 1. Schematic of electrical shock in
distribution system

He 71718 Aol ‘Gafslo] WAy, oln)
BRolN dgew Mo AR} WAHE
 ZFEEC] 9@ A9 $ido] e 9Y
Are Qe ARz ¥ #8730 o4 2
Hi A Ases] weh ez, Agaze)
$, A @ WAL P 93+
Aer|E AAEA T, A BReINE ke 2
of SJa ole] AP Fato] o|FoiAA gho} WA
Azt dAske ARE 2Asa it

B AT AR RS 7 AEE 22
22 QAT £ BRSHE A, AN 4F =
28 2714 9= 8 QA7 AL A
S0l AEA YA L B S8} A=
A &4 223U ATPDrawg o838t AA| Z
Bolqe) B71H WrEe AN

o
A

ox o 1o fu ofy

g . FIAeRR=2N {217 N6, 20074d 7€

oxl

35434

oMo oot XA

2. =7 TR
& AlEdol

X
Oy Al
2.1 M@0 Z2 M2

2 dFodAe 1E 0y A I FAEY
4 A8 S 1] fa A=Y g
23 ATPDrawg ©| 433 th. ATPDraws
MS-DOS platform “dell 4] ATP(Alternative Tran-
sients Program}& +&@3}7] % w2 #5424 1
Y WA G EA, AHAR st F Wil A
7142 A4t FEstazt e W32 E o
HEoz A 4 JEF & T2 aHo o},

FFol 3= o] AEE 4 e dF9
AP Azl vl3) vlg- Fom, o] oA
AA7VFs e A UrkARl 2714 Alglel] dis) o
S0 2e F2LE ue A EH |

[ 4% 2% A9 oig 1473 43 43 |
I
I A% 87 2 AAED 74 |
I
A5ed 2 AR @
A7H 7484 A 2 4R
I
| R g, |
[
I 2% £ F vm 2 0% |
a8 2. $5 AM0 i BY AlEY0|M BES
Fig. 2. Simulation flow of electrical shock for
human body in water
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Table 1. Electrical parameters for applying to
transient phenomena analysis at
electrical shock under water
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Fig. 4. Model and its node names for transient
phenomena analysis at electrical shock
under water(case 1 : contacted with
energized part under water)
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Fig. 5. Mode! and its node names for transient
phenomena analysis at electrical shock
under water(case 2 : both hands and feet
simultaneously contacted with ground
under water)
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Fig. 6. Voltage(a) and current(b) of case 1
(contacted at 40(ms))
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Fig. 9. Voltage(a) and current(b) of case 2
(contacted at 40(ms])
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