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ABSTRACT: With the increasing complexity of power grid
operation mode, the convergence of traditional integrated
power flow calculation is deteriorating. In view of this
situation, this paper proposes an anderson-acceleration-based
power flow method. Firstly, the integrated power flow
calculation of transmission and distribution networks is
abstracted into a simple fixed point iteration form, and its
convergence is analyzed by using the fixed point iteration
theory. Then, according to the iterative nature of power flow
calculation, combined with the idea of anderson acceleration
in the fixed point field, the anderson-acceleration-based
power flow method is proposed. Besides the equivalent
method is used to improve the convergence performance of
the method in the network with loops. Finally, in the part of
case study, the accuracy of the proposed method is firstly
verified, and then the convergence performance of the
proposed method is compared with the existing methods in
various scenarios, hence the advantages of the proposed

method in convergence performance are verified.

KEY WORDS : power flow calculation of integrated
transmission and distribution networks; convergence; fixed

point theory
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R R A Z A HREC M, B2 AN AR
TR 2 N Ko 9 T B PRS2

A B1. B2+ B3 Byt 48hs, Al LI
Pic FEL D R e A L o S USSR B Ak, 5 B4
BS5 AHEL, 78 N 2 AN FROIR I H R 751
S E— %Ak, B4 USEPEFRFRIZ KT 1, BS
U S EFR bR iET 1. SR MSSM, B4 5451 i
THRKHL, B5 FAFNE A OIS S 1] B 2. 58
MR FHASCHTER ) AAM THEL, W TSRk
MR PTG, B4 tHARECZESL, BS Wik %L
B HE AAM ASBETH BRIR USSP 1)
oM, B4 MRS EA R 2, R 2.2 T4
IR R0E5T AAM AT S, B IR 16 3R Th
R BN, IR ) s ik R T B, i
SHPE BEAS P52 PR IC FEL I AZ 7 1 5200
3.3.3 AL BB = i A Fic P 2%

VS i I 2 A e i K g g e 3
RERSEI, SRR AL, S5A8 WX 6 A 1) 28 4R 1%
K, WS BE A AT IZ TS N MSSM kA R AR
tia%s, WKl 4 fros, EEEHNT 1.9 B, &
RRBARFFLE 8 IRLA T, EEMEHCKT 1.9 i,

#4 BTRECEMAMEC SIS ER

EAREER ETE, B 1.9118 AR 33 &k, 2
JE BRI AT, BRI SR, X m T
ARG TG SHE, KE T RGWE, HE
Toi WS AR T 7 VR AT IS 8, AR SO B
W B AEHCN 1,91 1.907. 1.908, MR HEMF| C2.
C3. C4, RKMAWCSIIERTF IR o

Bl 4 AREHFLTHEHRITEERRE
Fig. 4 The number of iterations of power flow

calculation under different overload conditions
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—ENKEEIRE, R A2 5T g7 2300k
AT E AR, 5 MSSM KIHHE 4 RMLE, ©
MR ZE R RIE S%AEA . Bk, 7R HEE
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Tab.5 Convergence optimization results of transmission

and distribution networks with heavy load in DN

MSSM W T ROE AAM
Hoo ik
B R st AR st AR gt
i FEFF -
/N [&] (ms) /N [&] (ms) /8 [f1] (ms)
£
Al 0.0014 4 37.4 4 48.8 4 39.8
C1 0.0272 9 117.7 7 100.0 6 76.3
C2 0.0287 13 211.8 7 123.6 7 97.2

C3 0.0290 22 336.3 7 148.8 8 110.4

3.3.4 KRB 2%

ZHTHISEIGINAE T AAM RERSA AL E B
W SA P B AG I 37 5 B R HTBE — PR AR T B
WsichERE, T HE—BI0E AAM TN FANME,
TR T A KRS, % AAM 5 SCHER[21]
PLHU SIAM H#EAT HLES

F 6 B H T KINAHEC 265 15 L 45 SR . D1
D2 5K 300 5 s AN E G, HEANT 16
ANECH, HA R S A IR R,
BIRBC R . 72 RXFUBLIBC M 25, FH MSSM
TR GRS, TR AAM # SIAM fig
g AS T M S X PRI T VRN AR AN B ik
PRI T AFEF R GE, X A7ET SIAM K
B R A OEEF AR INIEIER, AAM KM %
TEARIE TR I IEA, HAILE R AAM
FLA D B AR BN B R (USSR ], ARk
R SIAM $2F+ 72—, BRI AE KRS
g, B AR NI B A T I USSR AR -

F 6 RARIME BB RIS R

Tab.6 Convergence optimization results of large-scale

integrated transmission and distribution networks

MSSM SIAM AAM
Ho sk sk
B R R W st R s
i FaFE r i i)
" ) [i1] (ms) w [i1] (ms)
(ms)
D1 1.3129 © © 22 1374.7 11 685.3
D2 1.3128 0 © 20 1300.0 11 692.1

4 Z5ip

XSO H 28 B 2%, AR G — AL
Tt USSR BB AL R i R, A SOR HI 30

1 R o o L T i % G O s
TR S RE AR . RE S HE T
LT N R AL TN N AP AW N R Ep e AW 1P 9
R MR T USSR IR T 7R AAM. SRR
Y, AREANS S BV 5 H SR FE b REAT RUX
RO SRS RE, AAM BERSAE & 70 Al 3
RS, S HOIREC R . C ) B 3AE I 5N A 0t
RTHEIR A AR RE . BEAh, AR R UL o
FCM Lt r, AAM R CA 752 B A S AF st
ROR TR LA B 11 S8 B 5L FH (AT RT3
FEJEEEMTFE R, AT LA SR A S AN S s
X N B RS T SR
TS5
SE R
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Bk A
F Al ECMEE G
Table A1 Case of transmission and distribution networks
| WEME | RN e ) B
FEATEC HL IO £ L P 4 £ DG R H P A o
i i il R
Al Case57 Case69 8,9,12,18 - -
A2 Case57 Case69 8,9,12,18 8,15,20(PV) -
A3 Case57 Case69 8,9,12,18 45,61(PV) -
Bl Case57 Casel6 (8,9,12) - -
B2 Case57 Casel6A (8,9,12) - -
B3 Case57 Casel6B (8,9,12) - -
Casel6A (2,3,6)
B4 Case57 - -
Casel6B (8,9,12),(25,26,30)
Casel6A (2,4,5),(10,15,20),(22,24,25),(33,45,66)
B5 Casell18 - -
Casel6B (70,72,78),(85,90,100),(105,108,109),(111,115,118)
[MERA
Cl Case57 Case69 8,9,12,18 - e
m*1.9
JiR 57 4
C2 | Case57 | Case69 8,9,12,18 - e
*1.907
JR A 4
C3 Case57 Case69 8,9,12,18 -
*1.908
Case69 2,144 -
Case69 4,19,25,167,189,192 45,61(PV)
D1 | Case300 Casel6 (38,45,50),(200,205,210) - -
Casel6A (66,80,90),(211,233,234) -
Casel6B (100,101,102),(120,130,140) ,(238,239,240),(242,244,250) 6,12,15(PV)
Case69 2,144 -
Case69 167,189 8,15,20(PV)
Case69 4,19,25,192 45,61(PV)
D2 | Case300 -
Casel6 (38,45,50),(200,205,210) -
Casel6A (66,80,90),(211,233,234) -
Casel6B (100,101,102),(120,130,140),(238,239,240),(242,244,250) 6,12,15(PV)
i -

1 )% e X 2451 25 B MATPOWER 1 (A5 v 550451, Case69 A1 Casel6 K [ T~ SCHk[24]) A1 ST #ik[25], Case16A
HI Casel6B 73 i 7 & — MNP IR 16 715 s FL AL, 0 HY H SCHR[25]

2) SEREL AT R e I AR R A% S B A BHATLE 0.002+0.01p.u. (AR M) , BS990 0.

3) FEANECH M A IR TR N 0.5MW, E I L RN 16MW Fl OMW, JE3h L FER N 20MVar
F1-20MVar .
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Tab A2 Power flow calculation results of Thevenin equivalent method

Ll R A Al MSSM e T 5 R0E WREE%
Vi/p.u. 1.0046 1.0046 0
Op/° -5.2368 -5.2331 0.07
Al 8
Ps/MW 4.2068 4.1888 0.43
Op/MVar 2.8769 2.8681 0.10
Va/p.u. 1.0042 1.0042 0
0p/° -6.3270 -6.1779 2.36
Cl 8
Py/MW 9.8664 9.2890 5.85
Qs/MVar 6.2754 6.0286 3.93
V/p.u. 1.0042 1.0042 0
Op/° -6.3542 -6.1882 2.61
2 8
Ps/MW 9.9420 9.3413 6.04
Qs/MVar 6.3152 6.0586 4.06
Va/p.u. 1.0042 1.0042 0
0p/° -6.3609 -6.1896 2.69
C3 8
Py/MW 9.9529 9.3488 6.07
Qs/MVar 6.3209 6.0629 4.08
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