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Ground fault analysis of uninterrupted power supply system for nuclear island of
nuclear power plant

YU Ting, LIU Chen, YE Yulin
( China Nuclear Power Design Co., Ltd., Shenzhen 518000, China )

Abstract: The uninterrupted power supply system in the nuclear island of nuclear power plant provides continuous
power to the load requiring uninterruptable power supply in the event of plant power failure, which is of great
significance to the safe operation of the nuclear power plant. Because the 380 V electric isolating valves are widely
used as safety isolating devices in the active nuclear power plant of the third generation, 380 VA C uninterrupted
power supply system is required. TN-S system is used in the 380 V uninterrupted power supply system, while
the location of the ground point of the system is special. Due to the difference to the standard TN-S system, the
calculation method of ground fault current should be analyzed and studied, in order to obtain the calculation
method of single-phase grounding fault current of the uninterrupted power supply system. And the corresponding
calculation and verification should be carried out. Meanwhile, due to the particularity of its grounding mode, the
system may lose its ground point in the bypass maintenance of the system, and the improvement measures should

be taken according to the operation and wiring mode.
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Fig. 1 Wiring diagram of the uninterrupted power supply
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Fig. 2 Simplified wiring diagram of the uninterrupted power
supply
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Fig. 3 Schematic diagram of current flow of single phase

grounding fault under inverter supply
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Fig. 4 Schematic diagram of current flow of single phase

grounding fault under bypass supply
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Tab. 1 Calculation results of grounding fault current of typical circuit under inverter supply

R AR R FEHT/mQ

Rphp.L Xphp L Rphp m Xphp.m Rphp.\!
R 0 0 0 0.25 1.83 45.37
3%120 56 21.26 8.51 0.25 1.83 4537
3%70 32 155072 4.992 0.25 1.83 4537
3%35 37 27.1802  5.92 0.25 1.83 4537
3*16 75 99.795 13.05 0.25 1.83 4537
3*10 141 280.25 26.51 0.25 1.83 4537
3%4 152 689.11 30.40 0.25 1.83 4537
3%2.5 155 1102.61  34.10 0.25 1.83 4537

BRSO 5588 N A fREEST/mQ

SR ST/mO HOCRE EEL AT/ KA
Xonpn KXoy Ly TR RS
10.67 45.62 12.50 47.30 4.65 1.92
10.67 66.88 21.01 70.10 3.14 1.92
10.67 61.13 17.49 63.58 3.46 1.92
10.67 72.80 18.42 75.10 2.93 1.92
10.67 145.42 25.55 147.64 1.49 1.49
10.67 325.87 39.01 328.20 0.67 0.67
10.67 734.73 42.90 735.98 0.30 0.30
10.67 1148.23 46.60 1149.18 0.19 0.19
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Tab. 2 Calculation results of grounding fault current of typical circuit under bypass supply

2R BRI SR i U 7 Ak BHHT/mQ 2R A AR P HT/mQ
(CU) ohp.Q Xonp.o Ry Koo
BEk 0 57.53 21.32 0.00 0
3*120 56 46.28 21.32 21.26 8.51
3*70 32 46.28 21.32 15.507 2 4.992
3*35 37 46.28 21.32 27.1802 5.92
3*16 75 46.28 21.32 99.795 13.05
3*10 141 46.28 21.32 280.25 26.51
3*4 152 46.28 21.32 689.11 30.40
3*2.5 155 46.28 21.32 1102.61 34.10

L 28 AH AR BEL DT /mQ S E BHPL/mQ S
i)fjﬁ {RBHS )L(‘ = n ﬁ'fﬁl‘\ﬂi)l‘ld - I H 5 kA
0.25 1.83 57.78 23.15 62.25 3.53
0.25 1.83 67.79 31.66 74.82 2.94
0.25 1.83 62.04 28.14 68.13 3.23
0.25 1.83 73.71 29.07 79.24 2.78
0.25 1.83 146.33 36.20 150.74 1.46
0.25 1.83 326.79 49.66 330.54 0.67
0.25 1.83 735.64 53.55 737.59 0.30
0.25 1.83 1149.14 57.25 1 150.57 0.19
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Fig. 5 Single phase grounding diagram under bypass

maintenance
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Fig. 6 Improvement diagram of the switchboard
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