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Tab.1 Statistics of optimization results

(EREN ROME S PRI PR IR/ %
C=05 -837.966 -812.056 45.927 71.5
Ve C=5 —-837.966 -822.569 39.931 87.0
ok C=15 —-837.966 -833.886 20.969 98.5

C=30 —-837.966 -804.497 62.293 80.0
C=f(m) -837.966 -835.005 18.538 97.5
RLTRERE -837.966 -753.529  89.557 46.5
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Tab.2 Parameters of controllable devices
in system and optimization results

W hm km  REERME
7 Rl HE R A
26 C DG [0,280] kW 0 kW 226.337 kW
32 A DG  [0,100] kW 0 kW 100 kW
60 A DG [0,40] kW 0 kW 40 kW
67 ABC DG [0,100] kW 0 kW 100 kW
76 ABC DG [0,100] kW 0 kW 100 kW
95 ABC DG [0,100] kW 0 kW 100 kW
36 B PHEV [-40,0] kW —-40 kW 0 kW
109 A PHEV [-4.8,0]kW -48kW 0 kW
83 ABC Cap [0,600] kvar 600 kvar 600 kvar
88 B Cap  [0,50] kvar 50 kvar 50 kvar
90 B Cap  [0,50] kvar 50 kvar 0 kvar
92 C Cap [0,500] kvar 50 kvar 50 kvar
150-149 ABC OLTC [09,1.1] p.u. 1 pu. 1.0618 p.u.
61-610 ABC OLTC [0.9,1.1]pu. 1 pu. | pau.
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Shrinking net algorithm and its application in power flow optimization

of low-voltage distribution system
LIU Haoming,ZHU Fangfang,QIAN Chengchen
(College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China)

Abstract: Aiming at the three-phase unbalance and multiple distributed sources in low-voltage distribution
network ,a  distribution network optimization model is built,including distributed sources,on-load tap
changers ,reactive power compensators and plug-in hybrid electric vehicles. A kind of heuristic algorithm,the
shrinking net algorithm,is proposed,which condenses gradually the search space inward from the initial
boundary population. Its updating iterative formula and calculation steps are given and its convergence is
mathematically derived. An improved forward backward sweep algorithm is proposed to effectively deal with
the three-phase unbalance and incomplete-phase operation of low-voltage distribution network. The shrinking
net algorithm is applied to a test case and IEEE 123-bus system. The optimization results show the
proposed algorithm is effective and feasible.

Key words: electric power distribution; optimal power flow; distributed power generation; shrinking net

algorithm; convergence; improved forward backward sweep algorithm; optimization
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