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Abstract

When zero line disconnection occurs in three-phase distribution system, a displacement voltage
will appear at the neutral point of client, which may cause the equipment and personal safety ac-
cident. The relation between neutral point voltage and load unbalance is studied when zero line
disconnection occurs in three-phase distribution system. The theoretical analysis shows that: zero
sequence voltage appears at the neutral point and there is no zero sequence current when the ze-
ro line disconnection occurs. Based on this characteristic, a new method to detect zero line dis-
connection is proposed based on zero sequence voltage with zero line current blocking, and the
layout scheme is studied.
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Figure 1. Equivalent circuit of zero line disconnection in distribu-
tion system
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Table 1. Relation between voltage of neutral point and load unbalance when three phases load remains behind the zero line
disconnection

1 HMESRAZMAAH, PHERUBREMARTIMIREXRR

“ 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
ks Uo
0 0 0.034 0.071 0.111 0.154 0.200 0.250 0.304 0.364 0.429
0.1 0.034 0.036 0.064 0.102 0.144 0.191 0.242 0.298 0.360 0.427
0.2 0.071 0.064 0.077 0.106 0.144 0.190 0.241 0.297 0.361 0.431
0.3 0.111 0.102 0.106 0.125 0.157 0.198 0.247 0.304 0.368 0.441
0.4 0.154 0.144 0.144 0.157 0.182 0.218 0.265 0.320 0.385 0.459
0.5 0.200 0.191 0.190 0.198 0.218 0.250 0.293 0.347 0.412 0.488
0.6 0.250 0.242 0.241 0.247 0.265 0.293 0.333 0.386 0.451 0.529
0.7 0.304 0.298 0.297 0.304 0.320 0.347 0.386 0.438 0.503 0.585
0.8 0.364 0.360 0.361 0.368 0.385 0.412 0.451 0.503 0.571 0.657
0.9 0.429 0.427 0.431 0.441 0.459 0.488 0.529 0.585 0.657 0.750

Figure 2. Relation between voltage of neutral point and load unbalance when three phases load remains behind the zero line
disconnection
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Figure 3. The layout scheme with two-stage
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Figure 4. The layout scheme with multiple-stage
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