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Parallel computing of three-phase unbalanced power flow in large-scale complex distribution network
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Abstract: Based on the analysis of the mathematical model in Newton-Raphson method about three-phase distribution
circuit, load, transformers and regulator, this paper puts forward a three-phase unbalanced power flow parallel computing
method to improve the performance of large-scale complex distribution network computing. Integrating with feeder
number and node number of the distribution network, the task assignment problems are designed in the isomorphism
multicore processors. And the load balance and parallel speedup are analyzed and presented. Plenty of simulations are
carried on the IEEE 123, a real 1 000 nodes and dozens of feeders, which are composed of IEEE 13, IEEE 34, IEEE 37
and IEEE 123, in order to test the convergence and computational efficiency of proposed algorithm. The simulation
results show that the algorithm can reduce the calculation period, make full use of the resources of multicore processors,
and significantly improve the computational efficiency.

Key words: three-phase power flow; Newton-Raphson method; parallel computing; muticore CPU; distribution network
TR S: SCHERFR IS : A SCE S

TM711; TM727.2; TMO1 1674-3415(2015)13-0045-07

Vol.43 No.13
Jul. 1, 2015

0 33

HL ) 2R GE AR RT L ) T 3 B L ) R 438
I SRR 7S 1 N S/ N = 0] 2 SR P Sy
2ot rE . L6 TSR 1 e EOR A SERE I e g
TSR RGP AW B IR

E&WB: BREMNE AT L AEH v AR
B Ax B A A B BB (PDT1-12-010) ; 774k 25 A4 & R4t
X B (13215206)

G L AR e 5 2 0P R K A 1 125 DX 15
AR, SR ST RO SR, B
BRI PR (AR R Y T S g R
WV A D RGOS s T, PR
FRERT, I RO TSR AR R AT IR ST CL
BRI T R o™ Bk H AT, A6
WIATTHH SR R Qe T . 501
TWIATEIENE R F By Pk PO 2R 7 1E
VR, Hi o VR R AR D, X SR AT
R L. IR AT WA Y,



_46- CE R R R EEL

APSRAGAR S g b, HSEIACR ATIE 60%~70% .
R LG T772:35) 5 DA et T R R A QIR R L 1 4
fE L FE A VI S SE AT, BTS2 bR AR
AEAE 2 T AN RE B AEECAS e e 1 PR R BRI 025 0
FEAT 1] 8

WAk, Bl R A LL ) A% L T
AR T YU B0 i N, ) &
SR AT TH R RS B T 13— A . SOk
[17E FATH AR TSNV B3 T — M T
BRI PQ ikt AT Mlm sk, &kt
SR [/, 03 b AN AT R 38 e o 18 3L [12]
DLA- i — 7 i S0 oA e, B TRt
BT S8R ) R G WIR r IX HAT 5. %5
VRO FEAR RV S TR), A R AR A
o JEE, (5T R A S 58 S BL. SCHR[13]
EIX) GPU THAE#AR L R B HFAT AL AR o5, $RH T
HT GPU AP fifb Ak, HA R ME R
o, W8 [ 14)2E T GPU WFSY T i - 2848 R vk
AR L P-Q A = R AT 5,
ST ER T =P AT SRR s R . SCHR[15]3¢
BT —FOE A TSI ) REEIRIFTH
LIRS DB ROt S L R S IR
PHE 1) U AL A 5 AN 1 P 4% B IR T 5 e i,
BT #A PC ML T P28 2 18] (1) 23 i v 5 3R EL
I bt SCHR[16145E H T —Fd H T W) R 50Hr
R ZZITER, I TR S T L
{45 R, Ao KA T CPU S K568y . Uik
(1714 R RGE S 6 RGP R AR LA TR,
PEH T i ) o A 2R F R R GRS FL I
TV T TR SRR, R
I3 R 2 A% AL BEES B 5

RSN S, ARSI AT AR I S 3 K
TR T L, B 2 A% EALHE N,
H AU F H 2 100 A BEZS SR T 17 B S0 % ok —
Pk AU Ak, H AT % H A I A T
2 Iy N5 S R £ i/ P (1 = S i B N T
TR AT FIER D . R, A SR R — A
AN I P P A U S TR REAE s ARty S A,
[ I 25 PR LR B AN A . A7 qmr AN ST 4 ), et T
FIFRER N 22, H)AEFE BT 4520 1E . ST EE A7
B ATINEL, A T AFRECE R I
T, i IEEE Wig i Bt Frid i 15
DPVER TR« eSO AR N b R4 T AT L A
30T

1 ZHEAFERENEFEE

1.1 BBk iRiEE]
T L ) e i P A0 s 2R B R S F R AL e, 38T
KR FUE =4 n B BB R, WA 1 iR,
i R o e
¢ 1 |

Y.2 Y/2

I ¢

B 1 RasmE AT En

Fig. 1 Three-phase equivalent circuit of distribution lines
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Fig. 2 Equivalent circuit of three-phase transformer
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Fig. 3 Equivalent circuit of star join voltage regulator
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Fig. 4 Multicore storage structures
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Fig. 5 Flow chart of parallel load flow calculation
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