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(Performance Evaluation of Protection against Electric Shocks for TT and TN Systems)
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Abstract

Electric shock is the accident caused by the current through a person or animal's body. That is characterized
by the physiological effects. In this paper, we evaluate performance of protection against electric shocks for TT
and TN grounding systems which are used by a low voltage consumer nowadays. The performance of
protection against electric shocks for TT grounding system is very excellent in equipotential area of the third
class grounding, but the performance is poor outside the equipotential area. The performance of protection
against electric shocks for TN grounding system is excellent because the potential difference is less than 50V.
Accordingly, the performance of protection for TN grounding system is good as compared with that for TT

grounding system.
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Fig. 1. Configurations of performance evaluation of
protection against electric shocks for TT and
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Fig. 2. Typical waveforms of the current and
potential difference for TT system
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Table 1. The potential difference and current for TT

system
A 3% -
47 F4A4 | EA® | EBA | AR/
N ol = o =
A8 R, AXHV] | 912HV] | [A]
0[<2] 0.78 128.69 8.13
10[S2] 0.55 89.10 5.59
50[%2] 0.26 42.43 2.64
20[22]
100[2] 0.18 27.05 1.63
500[2) 0.04 6.79 0.42
1000[£] 0.03 343 0.21
0[&] 0.36 171.83 3.75
10[] 0.30 140.71 3.11
50[R] 0.20 87.68 1.87
50[2] :
100[£2] 0.13 61.52 1.29
500[X] 0.05 18.38 0.40
1000[<2] 0.03 9.72 0.21
0[£2] 0.18 183.85 1.84
10[R] 0.15 166.17 1.70
50[<2] 0.12 123.04 1.27
100[Q]
100[2] 0.11 96.17 0.99
500[<2] 0.04 35.36 0.37
1000[Q] 0.02 18.38 0.21
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Fig. 3. Typical waveforms of the potential difference
and current for TN system
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Table 2. The potential difference and current for TN

system

FA4A | EA¥ | EBR | HF
&R, HAAV] | AV | [A]
0[Q) 1768 | 35.18 | 199.40
10[Q] 1.63 3.68 18.53

TN R 50[) 0.35 0.85 3.96

A% 100[R] 0.21 0.64 2.12

500{2] 0.06 0.35 0.43
1000[Q] | 0.03 0.25 0.22
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Table 3. The potential difference and current for TN
system with additional ground electrode

F71AA | ¥4A | AR | EBA | AR
A& R, AXHV] | ARV [A]
0[] 2072 | 3235 | 234.76
10[Q] 1.66 2.79 18.67
50[Q) 0.38 0.76 3.92
20[Q]
100[Q] 0.21 0.42 2.05
500[Q) 0.05 0.19 0.42
1000[Q] | 0.02 0.12 0.22
0[] 21.92 | 3536 | 241.83
10[Q) 1.70 3.20 18.81
50[Q] 0.35 0.76 3.82
50[Q]
100[S] 0.18 0.44 2.09
500[2] 0.05 0.23 0.43
1000[Q] | 0.02 0.22 0.21
0[] 20.86 | 4243 | 24324
10[RQ] 1.70 3.46 19.09
50[Q] 0.39 0.81 4.17
100[R)
100[] 0.16 0.49 2.19
500[SQ] 0.04 0.21 0.42
1000[Q] | 0.03 0.19 0.21
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