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A practical algorithm of load flow calculation for loop distribution networks

WANG Xiu-yun, YANG Jin-song, XIONG Qian-min, ZHANG Ying-xin

(School of Electrical Engineering, Northeast Dianli University, Jilin 132012,China)
Abstract: The paper presents a two-stage loop power flow calculating method in distribution networks with the variables of branch
power according to the problems that the loop power flow calculation in distribution networks is difficult and the forward/backward
sweep method is suitable for radial distribution networks. In the first stage, the meshed network is converted to a pure radial network
by applying the superposition principle. Then the forward/backward sweep method is employed to attain the voltage differences
across the sectionalizer of the radial distribution networks. In the second stage, continuously modifying the load power across the
sectionalizers, the forward/backward sweep method is employed to attain the power flow of the radial distribution networks once
again and finally tended to the global convergence. In view of the problems that the control center of distribution networks can not
obtain the high-voltage power grid real-time information, iteration method is used to attain equivalent impedance of the high-voltage
power grid. Actual examples and simulation results verify the astringency and accuracy of the proposed method.
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Fig. 1 A radial distribution system

AT B A 5O

Pk([m-f-l) — PD(:n) + z R:;m-f-l) +(Plz(k7l+1) ' (1)
JjeC;
=0 e o v eny @
JjeC;
A
(Z P:j(m*—l) +Pl()lm))2 +(Z Qi(jm+l) +Qg,n) 2
(m+1)y' __ G jeG
(PLki ) - r}(i : (‘/i(m))ﬁ
(3
(Z P'j(m+l) +P[§:n))2 +(Z Qi(jm-H) +Q(Dr,n))2
m+1)y' j€C; j€C;
(QL(ki l)) =Xt - (V(m))j2
(4

Rebts (r,,x,) LB FARDIZRT i
MR C RS stlER TN £ S,
[PLE™Y QL™ |1 sk st Biki bRy 3%
PFE-

BT AL B R AT, W kAR T A AT
R, HBRECSERIOERPE L, KRR A
XH:

F(m+l) _ yy(m+l) y(m+1) : -
VR =y =L (g + %) )
(mtl) = y(mHD
Sm+l) _ B =10y
I = (6)
ki (m+1)
Vi

Kb Vo Sk R R EEE. VI R ARk
3 A4 1 S Ay - AU AR 4 T VAR L TR 2 1Y
M4 R0 BOKf max |AV| 750 T 45 s i

e, Ellmlax‘AViISgo 0!

2 ECBMSINHRITHE

2.1 FIAEMRESBESINE B Mg

AHERIAEE R TR BN, S TE0E
FIERI, A ORI A & i T 2 ) A #E [F1 4R v HEAT B
i, EEHSAIBIEMITIF, XTEIRFFRBM AR
EMATBIE, WME2FTR.

R RIAL R BETRIRC R BT RIAR R
2% 2% Sk
W NLIEIN
Sta St St Sb SratSc SLo—Sc
()R H AT 2% (ORI NECES (C)VBERFEHEMNS

E2 EEMEEIFRE

Fig. 2 Closed loop model of distribution network
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Fig. 3 Equivalent diagram of steady current calculation
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Tab.1 Calculation results
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1 1 10.2 135 759+j180.1 78.3 83 5.66
Il 10.1 0 586+j168.3 60.8 58 483
) I 10.3 0 683+j127.5 72.6 75 32
1 10.1 251 2 532+4j963.4 2754 269 2.38
3 I 10.0 169 1 547+j436.9 . 176.8 181 2.32
11 10.3 73 893+j167.3 92.5 95 2.63
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Tab.2 Correction terms of power during iterative process
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