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A rapid establishment method of power flow calculation sequence for
reconfiguration of distribution networks

ZHANG Bing-da', LI Guang-fu?
(1. Ministry of Education Key Laboratory of Power System Simulation and Control (Tianjin University) ,

Tianjin 300072, China; 2. Jinan Power Supply Company, Jinan 250011, China)

Abstract: An accurate model of the distribution network is indispensable to calculate line loss and optimize the structure correctly for
a 10 kV distribution network. Because the power flow calculation sequence of the model is huge and time-consuming for creating, all
loads between breakers are simplified by a generalized node, and its interior structure is described with the help of a group of the
power flow calculation subsequences. A kind of method for creating power flow calculation sequence by district is proposed. At the
same time, in view of multistep loads, the heuristic rules of the branch-exchange algorithm are modified and the method of revising
power flow calculation sequence is designed. These suggestions have been adopted successfully in the system of operation
optimization and assistant decision of the 10 kV distribution network, which is located in Shangqgiu power supply bureau, Henan
Province.
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Fig.1 Structure of one distribution network
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Tab.1 Common power flow calculation sequence

o4 MR ae

<TSp, 1, 2>—><a, 2, 3>—<b, 3, 4>—><Ty, 4, 5>
<c, 3, 6>—<TS;, 6, 7>—><d, 7, 8>—><e, 8, 9> —
<f, 9, 10> —<T,, 10, 11>—<g, 9, 12> —><TS;, 12,
ek | 13> —<h, 13, 14> —<i, 14, 15> —><T;, 15, 16> —
<j, 14, 17> - <k, 17, 18> — <T,, 18, 19> —<I, 17, 20>
—<p, 8, 27>—<q, 27, 28>—<Ts, 28, 29> —
<r, 27, 30> —<s, 30, 31> — <T;, 31, 32> —<t, 30, 33>

<TSs, 26, 25> —<0, 25, 22> —<n, 22, 23>—

Tk 11
<Ts, 23, 24> —><m, 22, 21>
<TSs, 42, 41> — <u, 41, 38> —<v, 38, 39> —
THERIIT <Ty, 39, 40> — <w, 38, 35> —<x, 35, 36> —

<Tg, 36, 37>—<y, 35, 34>
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Tab.2 Power flow calculation sequence by the district

Fo 4 XAl B R v SR8

<TSp, 1, 2>—><a, 2, 3>—<bh, 3, 4> —><Ty, 4, 5>—
<c, 3, 6>—<TS;, 6, 7>—><d, 7, 8 —><e, 8, 9> —
<f, 9, 10> —<T,, 10, 11> —><g, 9, 12> —<p, 8, 27> —
ek | <q, 27, 28> —<Te, 28, 29> —<r, 27, 30> —><s, 30,
31> — <Ty, 31, 32> —<t, 30, 33> —-<TS,, 12, 13>—
<h, 13, 14> — <i, 14, 15> — <T3, 15, 16> — <j, 14, 17>—
<k, 17, 18> — <T4, 18, 19> —<I, 17, 20>

<TSs, 26, 25> — <0, 25, 22>—<n, 22, 23>—
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res Al <Ts, 23, 24> <m, 22, 21>

<TSs, 42, 41> —<u, 41, 38>—<v, 38, 39> —
BRI <T, 39, 40> —<w, 38, 35> —<x, 35, 36>—
<Te, 36, 37> <y, 35, 34>
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Tab.3 Power flow calculation subsequences of node B
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<d, 7, 8> —><e, 8, 9> —<f, 9, 10>—><T,, 10, 11> —
<g, 9, 12> —><p, 8, 27> —<q, 27, 28> — <Ts, 28, 29>
7

—<r, 27, 30>—<s, 30, 31>—<T;, 31, 32>—
<t, 30, 33>

<g, 12, 9> —<f, 9, 10> > <Tp, 10, 11>—<e, 9, 8> —
12 <d, 8, 7>—<p, 8, 27>—<q, 27, 28> — <Ts, 28, 29> —
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Tab.4 Simplified power flow calculation sequence

R34 il AL 5T 51
<TSp, F, 1, A, 2>—<T$;, A, 6, B, 7>
ik 1
—<TS, B, 12, C, 13>
it 1 <TSs, G, 26, D, 25>
LRI <TSe, H, 42, E, 41>
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Tab.5 Simplified power flow calculation sequence after

exchange
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Ik 1 <TSo, F, 1, A, 2>
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