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A hybrid aided decision-making algorithm of distribution network loop closing based on priority

WU Yanjuan', WANG Haoyue', YANG Li’
(1. Tianjin Key Laboratory for Control Theory & Applications in Complicated Systems, Tianjin University of
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Abstract: To solve the operation guidance problem of distribution network loop closing, a hybrid aided decision-making
algorithm of distribution network loop closing based on priority is proposed. First, the indices to be considered for all
measures are determined, and these indices are sorted and quantified by importance. Secondly, the scale values of each
measure under each index are judged, and the priority value of each measure is calculated to determine the priority of
these measures. Finally, the specific adjustment plan of each measure is determined according to the priority and the
formulated target, and then hybrid aided decision-making of loop closing is obtained. This algorithm can adjust the
indices and the adjustment plan according to the actual situation of the distribution network, such that the specific
adjustment plan and decision-making judgment of the loop closing can be obtained. The algorithm is implemented by
programming on the developed distribution network loop closing simulation running platform, and the feasibility of the
method is tested and verified on a city distribution network.
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Fig. 1 Hierarchy diagram of loop closing hybrid aided

decision-making algorithm
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measures priority determination
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Fig. 3 Flow chart of loop closing hybrid aided

decision-making algorithm
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Fig. 4 A city distribution network model
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Table 1 Transformer parameters

RS el /AR UKV WHE R E/(MV-A) WHERELL TR FE KW L /% TR %
Tiss Top 230/121/10.5 180 2:2:1 547.7/429.56/371.4 14.02/52.14/35.6 0.062
Tspv Tap 220/121/10.5 180 2:2:1 514.3/203.4/148.6 13.2/23.5/7.72 0.065
Tsp+ Ten 110/10.5 50 1:1 161.2 16.63 0.06
Trs. Tsp 110/10.5 50 1:1 176.227 17.1 0.081

®2 BERESH

Table 2 Bus voltage parameters

&4 AR TRIYIEEE

Table 4 Physical quantities of measures under indices

BRESS 1.2 5,647, 8.9 3. 4,10, 11, 12, 13, 14, 15 fe b
HUE/AV 220 110 10 Wit RO RERGEN M L
. . MW kA ERAETE MW
LR A b S ¥
% 3 .’ﬂ LSt A 0 0.067 31 0 0.003 595
Table 3 Line impedance parameters P A 0.093 57 0 0.046 171
2tk PAATHIBE/ ARy B LA/ 1927 PR ASTE 0 0.147 6 0 0.099 997
'S (Q-km™) (Q-km™) (107°S-km™) km URGE S 0.2 0.086 5 0 0.206 357
1 0.062 0.432 0 25
N VAN
b5 voe oam sa022 - R 4T, PR R A (9 5
4.5 0.056 5 02145 26.381 4.8 O, =02MW . @ =0.1476kA. O, =0,
6+ 7 0.054 5 0.2378 21.889 6.1 A~ N .
) 0257 3 027 ) 655 0,,.. =0.206357 MW , &It A (1)RAFHREAL, AU
9 0.193 0.185 4 0 2.58 AN (8153
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Fig. 5 Detailed flow chart of loop closing hybrid

aided decision-making
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Table 5 Loop closing point 1 - measure adjustment conditions

it RS PRI W% JRRRE
s Ten %'é;ﬁ 4, %'y 2 +3%2.5% 0
T KA 4, %53 +3%2.5% 0
K BES e 14
LAY G . MR 25 Mvar 0 Mvar
ARG 15
Ay G BT 0~5Q 0Q
Mo %i'5 10 0~5 MW 2.7 MW
ikl 4
My i 11 2~8 MW 45 MW

AL R R RCEE A 0.02 kA, R

11nax=0.02 kA

SRS BT ARG,
TR 4 R 7 s

B ESREOR

EEp N EIbE L S o

FRERPXHES. SMehaiifAE. SHPERiEIRIENNE
16 0.037253 0. 014000
11 -0.045871 0.014400
15 -0.026049 0.012700
9 —0.086096 0.015100
13 0.148968 0. 006200
6  -0.113070 0.015100
12 0.293326  0.005900
2 -0.113182 0.015100
10 0.513333 0. 002600
1 0.252869  0.005100
7 0.B17081  0.005500
1 0.252869  0.005100
5 0.B17687 0. 005500
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Fig. 7 Loop closing point 2 - measure adjustment conditions
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Fig. 8 Loop closing point 1 - hybrid aided
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decision-making result
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before and after adjustment
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Table 7 Loop closing point 2 - measure adjustment conditions
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Fig. 9 Loop closing point 2 - surge current result
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Fig. 10 Loop closing point 2 - hybrid aided

decision-making result
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Fig. 11 Loop closing point 2 - hybrid aided decision-making

result after condition change
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