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Abstract

Power flow calculation is mainly based on a given grid architecture, parameters and other condi-
tions to determine the stable operation parameters of various components of a power system. By
studying the principle of Newton-Raphson method, this paper introduces it into power flow calcu-
lation and establishes the power system model and algorithm. Then, taking three machines and
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nine nodes as a specific example, using the Newton-Raphson method’s program to calculate, and
then using the power system model in Simulink simulation to calculate. The results of the two
methods are consistent, which shows that the Newton-Raphson method has good results in dealing
with the power flow calculation.
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HI T 28 G PRad R S BEVS G LI L, Bl e X A A LR IO BIE TE ROM A L, 1777 R T REDR N
WA Rz R, AR REZ MG, i 7 IR E S, gt AR A, [H
A8 e B B IR, H A IR IR AT R B RE R R gk ORI S AR R, 2 A
P AR SR T R R ) R e R S I 2%, oA T L D % o 2% AN R R R R R AR AR A, B A 5K
HUTS « ZRHERINE . HURIBAE RS AN 0 AT SORIR A A ATt IS Sk f AL e s W]
NPRAUERC B 22 42 L 200 UBIEAT, Xk F I X 2 o g, a6 4k L OR3P S AT TH LA 20 HT[1] [2].

Fic HL I RS R PR BETE . JFINEAT, RaASISATIN VBRI 2 Eh b, P H S i A P 2 i L DA
BN 2> U PR RS ATIRAS s BCHa M RSBk AR 2, SCBR IR R 22 5 T . AR A AR BK
LR PQ T AT PV T s U A [TV S T30 20 9 SRR 52, ST DASZ I L A S B 2h
PIRAEA R, W ESEATHER RS BURAES T RE IR AR 19 w0 DO s s s A RS TR AL
WA AR

FEEA AR BRI R, ST AT RS DAL St IR d Oy S Al 1 SR A
W o TR AR N )2 BRI, N B N RS R IR IR AT, R EMX M 2% R G
RO, #RNH TR TS W T SR SORE IC R I e RS R BN R R T, I PQ. P P(Q)V
S, EZLLPQ. PV M RUNTE, ARISERN mittHIUNEAR, I8 H A E T A NI R E T
e D T7 R AR S MR D He H  ERAE [3]. AT AR - o KA T 55 (0 SE 2 0 AR T R SR e, 7
AR AR T R AT 2 UGE T, ARV R F O E T RS, R XHME IR TR T R B, 3R
fEdlm o HOT R .

2. HEFEBESLHSH

L AT S DG B R A, A UK . T R G IE W LA T R g . I HRE . R
AR IRF R, DG BB (iR K S E ;. Distributed Generation), 7EMIHE S, @ AT DG 3 E #%
PRAER A AR, R 3 ML 9 15 AUK/IN L ) R G S AT IR 4T o
21 — =TS S EG

Wk 1 RN 3 ML ARG R G R R, iR, UL 100 MVA AEHED) R, i+ 54T
A LS . R B S SR . RS EEEER, 2a08E 1. &2, &3 hisdE.

DOI: 10.12677/tdet.2021.101002 10 LT ST N


https://doi.org/10.12677/tdet.2021.101002
http://creativecommons.org/licenses/by/4.0/

b
*
4

®
S
— TS;U.'J

— Bs

T,

B,

Py— fiffs Bi— BIR; Gi— KN T— BESR
Figure 1. Schematic diagram of the structure of a 3-machine 9-node power system

1.3H 9 TRENRENEHTEE

Table 1. Generator data of 3-machine 9-node system

® 139 PR ARG LEHNEIE

RHHL No. | No. 2 No. 3
RpLk B1 B2 B2
FH Slack PV PV
BRI 1.04 1.025 1.025
EERPIRvIES - 1.63 0.85
Table 2. Transmission line and transformer data of 3-machine 9-node system
2 2.3 0 9 TR ARG R MBI AT R 2R B
4 et R X
B1-Bs AR s 2 0 0.0576
By-B, AR s 2 0 0.0625
B3-Bs AR s 2 0 0.0585
By-Bs LR 0.01 0.085
By-Bs LR 0.017 0.092
Bs-By LR 0.032 0.161
Bs-Bg LR 0.039 0.17
B7-Bs Lol 0.0085 0.072
Bs-Bg LR 0.0119 0.1008
Table 3. Load parameters of a 3-machine 9-node system
F# 3.3 0 9 TR ARG AREH
Hifi 5 L5 HIThE PR
Pu Bs 1.25 0.5
PLy Bs 0.9 0.3
Pus Bs 1 0.35
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2.3. 415 - REREERE LR

ARl — A I SRE A WSO B R . B A R MEE RS Y, AR S Uk
HC HL M R GEAE TEH IS AT I, & 719 A 18] R AR R bl , AL 2 AR/, i@ THEAE R — A
PR 28 B B AN T R B ] DT 55 R MBI AR A . —MIEAR 4. 5 IRmT AR RS B 00 AR [5],  HaZBE0
BRGEW AT LI FEWS . T REIOEAE T OB 7 v LU AR B, 12 BEIs EEROR, A BUF A MATLAB
R A AT . R IR 2 PR
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Figure 2. Block diagram of power flow calculation program with Newton-Raphson method

B 2. 45 - S REE R B AR AR

25, BT SHEMITENER

R, BRI S RS s, A =GR )G, 19 3 AR LA R A £ 55 2500 .
B0 R RN (1 55 AN BRHERF) -

1.0400 1.0250 1.0250 0.9958 0.9507 0.9662 0.9974 0.9792 1.0042

B R A A I 05 N BIRHERP) -

0 9.6924 4.8760 —2.3060 —4.1383 —3.7372 3.9735 0.8362 2.1069

3. #£F Simulink hEBH RS ERITE
3.1. RYGWIEE

£ Simulink ] SimPowerSystems s oA ] ik 138 i 2% R HIHL 53055 oL ) R o2 AL 6] [7],
ARICAEHEAT Simulink 177 B o, SRR ANE 4 FioR.
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Table 4. Module selection
= 4. RBRIEIE

T Es3it] gt 77 =0
KL Synchronous Machine pu Standard T LR N R IR
AR Three phase Transformer (Two Windings) Y-Y ek

i Three Phase Series RLC Branch -

i) Three-Phase Dynamic Load -
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Figure 3. Simulation diagram of 3-machine 9-node system
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32. ERSBHMITERIEE

1) KENSHNSHILE

& Simulink {7 5 B o S R AUBLER, 5B HAUE Dh% 8 100 MVA, #iE HUE N 11.5 kV. SN
50 Hz, AcAFHAth 4.

2) BRI SHRE

T B AR i AR AR R R 40 5 25 2 FUE 49 79100 10.5 KV, 8 IR 40 25 2 LR 49 il 115 KV, EAR
JE#s T1. T2 pj sy rh, & B HAUE & 83 M % 100 MVA.

3) LA YOI H R E

TR, R, BANE A, RIS SR E e .

4) NI SE A E

T Ah#k Load 1 IS E 72\, WEAEYIG WL T A DIHE D M) #4574y 125,000 KW, 50,000
Kvar, #J46%iH #E (initial output voltage) 7E 44T Powergui FER IR 2% S 3R L .

3.3 IHEER

1E Powergui 5S¢ B R R /N S50k B TAE G, (R0 FA I A “ S (Update Load
Flow)” #%41, sta BB ELE R . MBI TR0 B LS BT LAgE B W R % 5 Fis.

Table 5. Simulink calculation results
2 5. Simulink BB 4R

Block Name V_LF (pu) Vangle_LF (deg) P_LF (MW) Q_LF (Mvar)

Load 1 0.9503 -4.14 125.00 50.00

Bus*11* 0.9954 -2.29 0.00 0.00

Load 2 0.9658 -3.72 90.00 30.00

Bus*13* 1.0036 213 0.00 0.00

G3 1.0250 4.89 85.00 38.91

Three-Phase Series RLC Load2 1.0250 4.86 0.00 0.00
G1 1.0400 0.00 72.56 81.48

Three-Phase Series RLC Loadl 1.0400 0.00 0.00 0.00
G2 1.0250 9.68 163.00 53.00

Three-Phase Series RLC Load 1.0250 9.68 0.00 0.00
Load 3 0.9790 0.83 100.00 35.00

Bus*9* 0.9970 3.97 0.00 0.00

e is ARG H (0 B AT BEBE, A% 05 MBI DR M5 HE 57 5% 5 s 0 FL S s A ELAT LIS AT A
(SEAIL U €PN

XFECE 4 5 5 B SEIG s R LUACEL, A AR H R0 M B AR - iz JaEhidi AN Simulink 77 B0 H %715
R AT E B, BN RGN D RS T A BOSHER PR A .
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Figure 4. Comparison of voltage unit value of each node
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= = itk (BRI
~~~~~~~~~ LR (Simulink B {7 ELSLHR)
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Figure 5. Voltage phase angle comparison of each node
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1) SRABFRIG S . Matlab P2 4 5 M TR 7 th G AR b IREe R R, 5Tk
VeI REHEAT 2 YGE RIS, b RO RIRE TR, R AHE TR AT SO T, SRR 57
TR AT SR (AR S5 5 T Simulink S35 Powergui AU £ S BTG, Zeid B 3 5445 51
HA R L A AR L

2) Hlm A BT 2 S . AEFIRER SR ) RGUBALT , Matlab A7 FFAE I FT AT e A 4
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