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Calculation of the loop closing steady-state current in radial power distribution network

JI Ya-fei, ZHAO Jiang-he
(China Electric Power Research Institute, Beijing 100192, China)

Abstract: Calculating and analyzing to the steady-state current caused by loop closing operations in radial power distribution
networks are extraordinary important to the safe operations. This paper studies the calculation method of loop closing steady-state
current in radial distribution networks. The voltage and current iterative method based on associated matrix is introduced to calculate
the power flow distributed in each branch before the loop closing operation, and then the superposition principle is involved to obtain
the current distribution after the loop closing operation. To the typical example in Macau-CEM 11kV power distribution networks, of
which the current distribution before and after loop closing operation is calculated, the accuracy and practicability of the method
proposed are certified by the comparisons between calculation results and measurement results. Finally, this paper analyzes the
influence to the current value after operations led by the variations of bus node voltage phase angle difference and amplitude

difference.
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Fig. 1 Feeder branch of radial power distribution network
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Fig. 2 Flow chart of power flow calculation for tree-like branch
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Fig. 3 Diagram of loop closing operation
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Fig. 4 Diagram of Thevenin equivalence to loop circuit
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Fig. 5 Flow chart of loop closing current
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Fig. 6 Typical loop circuit of CEM 11 kV distribution in Macau
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Tab.1 Load parameters of the typical loop circuit

PT &S 901 904 918 920 937 979 934 974

fiffkVA 160 360 120 280 163 230 410 3.0

2 BBIIRBE BRI AT
Tab.2 Line length of the typical loop circuit
KR%T L1 L2 L3 L4 L5
KB /km 0.11 0.69 0.31 1.11 045
REmS L6 L7 L8 L9
KB /km 1.05 0.40 0.77 0.99
FRIABVTBYBEDHSBE
Tab.3 Bus node voltage of the typical loop circuit

BRTAHE NT12 TPO7

BEHBEKY 10.9 10.9

R A fr/deg -2.3 -2.3
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Tab.4 Current calculation results before and after loop

closing operation

Es 72 SHHTRAVA ARG HRUVA
L1 447 7.96
L2 3.94 7.43
L3 2.04 553
L4 1.41 4.90
LS 0.00 3.49
L6 8.22 473
L7 943 5.94
L8 11.60 8.11
L9 11.75 8.27
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Tab.5 Comparisons between calculation and

measurement of the branch in L1 and L9

EEail & E

SE | EE | EWME | RE | GHEE | KWE | RE
/A A 1% /A A |1 (%)

L1 4.47 4.80 6.9 7.96 7.10 12.3

L9 11.75 10.90 7.8 8.27 7.70 8.1
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Fig. 7 Relationship between bus node voltage TP0O7 phase angle

change and line current
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