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Practical method of reconstruction planning in distribution network based on

geometrical observation of security boundary
XIAO Jun',QIU Zekai',LI Hang’,LIN Qisi',SONG Chenhui'
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. Suzhou Operation and Maintenance Station,Maintenance Branch of State Grid Jiangsu Electric Power Co.,Ltd.,
Suzhou 215000, China)

Abstract: A practical method of reconstruction planning in distribution network based on geometrical obser-
vation of security boundary is proposed. Two contents of DSSR (Distribution System Security Region) and
TSC (Total Supply Capability) curve related to safety boundary theory are introduced. A number of geome-
trical observation figures and geometrical observation indexes reflecting the shape and size of DSSR and
TSC curve are designed to fully describe the security and efficiency characteristics of a given distribution
network. Then, the concrete steps of the reconstruction planning are presented. The expanded TEEE-RBTS-
BUS4 case is used to verify the effectiveness of the proposed method. Case results show that the variation
in security region and supply capability can be easily discovered before and after reconstruction through
the proposed method. The proposed method provides a new observation method and analysis tool for the
new distribution network from the perspective of security and efficiency, which is an important supplement
to the traditional method of reconstruction planning.

Key words: distribution network ; reconstruction planning; security region;geometrical observation;total supply

capability curve
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Table C1 Security region concavity of distribution network after increasing capacity of main transformer

b ik RN ERIMV-A) & R MBI S
B F1+Fg=8 MV+A 5.66 %
B Fs+F/=8 MV+A 5.66 7
Pa Fs+Fr+Fg=8 MV+A 4.62 £
Ba Fi+F7+Fg=12 MV-A 6.93 E
Ps Fa+Fs=8 MV-A 5.66 75
Be FotFa+F=12 MV-A 6.93 E
il Fo+Fs=8 MV:A 5.66 %
Be FotFa+Fe=12 MV-A 6.93 &
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Table C2 Evaluation indexes of distribution network before and after construction
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Table D1 Security region concavity of distribution network after construction

pURTS Feika HFBNPAIRI(MVeA) A5 g MRl
it F1+F7=8 5.66 &
B2 Fs+Fg=8 5.66 %
Ba Fi+Fs+Fg=9 5.20 2
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Be FotFatF,=12 6.93 &5
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