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A fast algorithm of load flow calculation in distribution systems
based on CIM and distribution automation
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Abstract: According to the character of distribution automation system, the distribution network topology based on switch states is
designed by CIM, as the problem of better exchanging system data has been solved by the common information model (CIM) of
TEC61970 standard. On the basis of analyzing the network topology, the backward / forward sweep algorithm is applied to the flow
calculation. Taking fully use of characteristics of distribution networks, this algorithm makes automated algebraic equation
computes power and node voltage through node power and branch impedance as parameters with automatically generating simple
network labeling of node, branch and its impedance. A program is developed according to the proposed algorithm, and the
correctness of the proposed algorithm and program is verified by the case.
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Fig.3 Flow chart of flow calculation
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Tab.1 Base data and calculation results of example

zx zxjb r X r0 x0 p_pb0 p q v angle
1 0 3.51 14.46 11.87 10 0

2 1 42.32 23.92 0.2 10.86 9.19 9.93 1.46
3 1 23.46 13.26 0.88 10.46 8.88 9.89 1.31
4 1 37.72 21.32 0.63 8.98 7.46 9.84 1.4
5 1 25.76 14.56 2.06 8.25 6.99 9.81 1.31
6 1 30.36 17.16 1.26 1.98 1.73 9.8 1.32
7 1 68.54 38.7452.78 19.6 0.32 0.42 0.48 9.79 1.13
8 2 80.08 29.74 15.47 5.75 0.1 0.2 0.16 9.93 1.48
9 2 94.64 35.15 198.38 73.68 0.5 0.6 0.76 9.88 1.5
10 2 83.3 28.9 40.95 15.21 0 0.1 0 9.84 1.47
11 2 40.94 23.14 0.5 4.2 3.7 9.78 1.38
12 2 0 0 0.63 1.31 1.07 9.78 0

13 2 0 0 0.16 0.42 0.36 9.78 0

14 2 49.77 25.44 9 498 0.2 03 03 9.8 0.98
15 3 109.65 30.6 8.01 3.04 0.16 0.26 0.24 9.78 0.54
16 3 47.17 17.91 1.56 2.38 2.25 9.76 1.22
17 3 87.06 46.52 25.2 12.88 0.16 0.26 0.24 9.78 1.04
18 4 47.25 24.1550.4 25.76 0.72 0.82 1.08 9.75 1.05
5 #ip

AR ICHR H B B VA R A TR A A
WP . ZTIEIIETET : R FRES R RN
BEIGEHIRER, ERMIT RN, RATERILE
RIERT 0, UBIRETRRIEANT], FEE
TERCF AR, R T TERE TR BTE 3R B A,
WX ST RATRERAMS: [ plsql EEH
KK, FEFFFBEN, HEMER BERAX
IS HOHAT U A REUERIT AT T 5



- 48 -

IO R LA 1L L]

HETHE, SRR R, BAREERD.
B

(1]

(2]

(3]

[4]

(5]

(6]

7]

(8]

e, FRE. BHRREMENBRTEED. B8
MEAR, 1999, 23 (5): 48-51.

YANG Ming-hao, LI Yun-xing. A Real-time Load Flow
Algorithm for Radial Distribution Network[J]. Power
System Technology,1999, 23 (5): 48-51.

KA, TION, B, %. RHEM CIM S8R
MESMAED]. 46888, 2006, 34 (10): 60-64.
ZHU Jian-wei, DING Qiao-lin, YANG Hong, et al.
Construction and Application of Electrical Distribution
CIM Model{J]. Relay, 2006, 34 (10): 60-64.
B, L, BREE —MESEMZHBREDRE
(1 . mEEAR, 2002, 26 (11): 58-60.

CAO Liang, KONG Feng, CHEN Kun-wei. A Pratical
Algorithm of Load Flow Calculation for Distribution
Networks [J]. Power System Technology, 2002, 26 (11):
58-60.

BOR AR, = B % ETAOREGEEHREMN
BAORGHEAWKS 560 . BHRKEL,
2003, 27 (15): 45-48.

PAN Yi, ZHOU lJing-yang, LI Qiang, et al. The
Separation/combination of Power System Model Based
on Cim [J].Automation of Electric Power Systems,
2003, 27 (15): 45-48.

FiE. —FhSc R AR S M EIREIED] . 48, 2005,
33 (12): 13-16.

WANG Chun. A Practical Algorithm of Power Flow
Calculation for Radial Networks[J]. Relay, 2005, 33
(12): 13-16.

BB, BEME, KER, B —HETHE—HX
INEREIR T D - UE¥BREM, 2006, 25
(2): 27-30.

XIE Wei, PENG Zhi-wei, ZHANG Chao-gang,
Calculation Method of Power
Newton-Raphson[J] . Journal of Xuchang University,
2006, 25 (2): 27-30.

XA, BoE, ZEER, % ETRRMERERR
REIREE(T] . 48838, 2004, 32 (8): 8-10.
LIU Yao-nian, QI Xiao-mei, LI Guo-peng, et al. Load
Flow Algorithm for Distribution Network based on
Loop-impedance Method[J].Relay, 2004,32(8):8-10.
Bk, TR, AR, %, —MERMBRTERE
HR(I 4kEEE, 2006, 34 (13): 46-49.

YANG Yi-song, WANG Kuan, ZHOU Ling,etal. A
New Method for Load Flow Calculation in Distribution

et al.
Flow Based on

(9]

(10}

[11]

[12]

{13]

[14]

[15]

Systems[J]. Relay, 2006, 34 (13): 46-49.

FH, GewE, BRE, 5. @B i T
LR . 4kB3S, 2006, 34 (4): 76-78.

LI Min, CHEN Jin-fu, DUAN Xian-zhong, etal. A
Study of Load Flow Calculation When Power Flow Does
not Converge to a Solution[J]. Relay, 2006, 34 (4):
76-78.

BEE, Bl BFR, % ETERGERESAM
EHJTED . AREA, 2007, 31 (17): 60-63.
HAN Xue-jun, CHEN Peng, GUO Xin-feng, et al. A
Power Flow Based Reconfiguration Method of
Distribution Networks[J]. Power System Technology,
2007, 3t (17): 60-63.

WAEM, BREMH, FPE. SFENMEMTM]. dt
e HEHEREHRE, 2007

ZHANG Bo-ming, CHEN Shou-sun, YAN Zheng.
Higher Electricity Network Analysis{M] .Beijing :
Tsinghua University Press, 2007.

Ghosh S, Das D. Method for Load Flow Solution of
Radial Distribution Networks[J] . IEE Proceeding Gener,
Transm and Distrib, 1999, 146(6): 641-648.
Goswami S K, Basu S K. A New Algorithm for the
Reconfiguration of Distribution Feeders for Loss
Minimization[J]. IEEE Trans on Power Delivery, 1992,
7 (3): 1484 -1491.

X\ {, HElEH, G, 5 e C F N R AL A T S AL M)
bR PEAEII R, 2002.

LIU Jian, BI Peng-xiang, DONG Hai-peng. Simplifiied
Analisis and Optimization of Complex Distribution
Network[M] . Beijing: China Electric Power Press,
2002.

BKERY, Mifs, T/RER, 5. TR MR EE LR
RO BREAR, 1998, 22(4): 45-49.

ZHANG Xue-song; LIU Zhuo, YU Er-keng, et al.Study
on Comparison of Algorithms for Distribution Network
Power Flow[J] .Power System Technology, 1998, 22(4):
45-49,

WS A HA: 2008-05-26;

f&E B H3. 2008-07-18

fEZ R/

#He R (1983-), &, ML HR AL, £ EAFRLR AT

1k 44 5 %; E-mail:pearlxhy @ 163.com

FIER, (1962-), B, #3%, 2 2AEL A% H Bk, 13

EACEMBTR,

FHIR(97T-), B, T 2AFELREBFEEHATH,



