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Graph theory solution of Power- Flow

Masahiro SucaAal
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Synopsis

The formulation of a suitable mathematical model and the appropriate connection matrix are inte-
gral parts for the solution of Power system.

In this Paper, the author tried the soluton of system by applying Flow theory at these points.
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Read ! _
eac- ) 1. Calculate loop voltages : Ei=-C'(Z)7
1. Primitive Z matrix 2. Loop balanci T
2. Basic loop incidence matrix C + L-00p balancing currents b
3. Slack bus voltages Vi N [
4. Bus powers Pi+jQi for i=2,+,n 7
[ 1. Calculate new branch T,
2 2. Caleulate link currents T,
1. Form Zloop matrix : Z loopAC'ZC
2. Form Y loop matrix : Y loop 3Zloop * N |
3. Form branch-path incidence matrix K Replace new current vector for allelemenlsJ
4. Make initial assumptions Vi for i=2,:+.,n| I
| 9
3 - - - Cnlmilale new bus voltages
Set iteration count KK= Advance Ews=E«+K'(Z m)lu
T iteration count
4 KK=KK~+1 ‘[
1. Caleulate bus currents Ip 10 P
2. Changes in bus currents Alp eplace bus voltages
3. First change in branch currents
Alw=Kalw« 1
Test
I for convergence
5 -
l Replace current vector i Eise
T
o @ 12

Calculate lines flows and
Power at slack bus
Pi+jQi for i=1, - e
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2. 5-NODE : 7-BRANCH CONNECTED LUMPED NETWORK MAIN PROGRAM n# R

€ 5-NUDE :7-BRANCH CUNNECTFD LUMPEI: NETWORK MAIN PROGRAM

LLUDP=C1#2%C

0.i70u0 G.47000 0.100uY 030600 0.10000 v.30000
0.10000 0.350000 0. 1900y n.51060 0.12000 U.54000
1. 10000 0.300060 0.12000 0.34000 0.22000 0.70000
YLHOP= [NV ZLUOP
1.261595 ~3,1644/7/ ~0,63559 1.3%232 -0.23108 0.69800
~u,63559 1.35232 1.2645%78 ~3,]398/7 -0.293514 0.97377
-0.25108 0.69800 =~0.29314 (1.97%77 0.63032 =-2.08585
NOD CURRENTS
NOO # NOD 3 NOD 4 NOD 5
0.200¢0  =0.,28500 =-0.4500u 4, 09500 -0.40000 -0.00506 =0,60000 0.06000
0.17395 -~0.29069 =0.42647 0.1301% -0,38762 0,03%258 =0.,57186 0.12763
0.17610 -0.29071 -0.43095 0.12964 -0,39156 0.03142 =~0.58013 0.12601
0.17590 -0.29085 =-0.43082 0.13015% -0.39154 0.03193%5 -0,57991 0.12696
CHANG:S IN NOOD CU~RENTS
NOL 2 NOD 3 NOD ¢« NOD 5
0.2000C0  ~4.28500 -0.45000 0.09500 ~0.,400G0 =0,00500 =0,60000 0.06000
-0.,02605 ~u,00569 0,02353 0.03513 0.0123%8 0.03758 0.02814 0.06763
0,00215 =0.00002 ~0.u0448 -0,00049 =-u,00394 =-0.00116 ~0,00827 =-0.00162
=0, 000206 -~0,00014 0.,00013 N.00051 0.00002 0.00051 0.,00022 0.00095
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FIRST CHANGF In BRANCH CURKLMNIS
BRC 1z §,45000  -0.154500 BRCH
Br(H 2= 1.00000 -0,055%00 HRCH
BRCH 4= Ve ODUN0 0L G600 HRChH
BRCOH 4= =1, 20000 0. 28500 BRCH
BKCH
BRCr 1= =0,06405 -i0.1403%4 BRCH
BRCH 22 -0,04052 ~i,10652) ARCH
BRCH 3= -0,02514 -0,06765 _
BRCH 4: t, 02605 0,006y BRCH
BRCH
BRCH 1. 0.01669 d.00327 BRC e
BRUH 2z U, 01221 N, 00274 BRCH
dReb 3. 0,00827 L0016 HRCH
BRCH 4= ~u,00215 0.00007 BRCH
BRCH
BRUH 1= =0,00047 «0.,00,97/
BROH 22 =0,00024  -0.00 146 BRCFH
BROH 32 -0, 00022 ~0.0009% BRCH
BRCU 4= V00620 0.00yl14 BRCH
BR(H
BRCH
BRCH
BRCH
BRCH
BRCH
gRCH
BRUH
HRUH
BRUH
BRCH
LOOF vulLTALES
LUb+ A LOUr B
LLlb)9s . %2845 U.18a1S ). 36755
0.02741  -,02655 0.0398] =-0,03%028
G.00048 Jau0422 J.009A] 0.00477

J.00043

~0.u002¢

0,00049

-0.,90028

LOUP BALANCING CURRENTS

LubLy A LitQP R
422661 -0,03090 0.27546  -0,02375
“U.U0938  -..01875  -0.01079  -),02493
0,00220 v,00060 0.002b6 0.,00080
-0.,00003 -3,00026 =-0,00005 -0.000%7

NEW HRANCH CURKENTS
1= L, 456¢00  ~0,15000
2z L, 00000 -0,0850(0
4= 0.6N000 = 06000
G4z ~0.,20000 ., 28500
5= 0.0 0.0
[ E 1.38599 -n.290%4
7= J495948 -0, 16021
1= 103R%95  -0,29034
2= 0.95y4x -0.16u21
3= U.57i86 -0,12/6%
T -0.173595 N,29069
= v,0 0.0
= Le 40264 ~0,28707
= U,97169 -0.15,643
1= 1.402664 ~g.28/707
2z N.97169 ~9.19744%
3=z U.580135 ~0(.12601
4z «u,17610 .29071
B= u,0 0.0
b= lv4npg2/7  -4,28404
7= Ua97165  ~0,15489
1= 1040227 «~0.28904
2= Ue97145 -0, 15488Y
= U.5799] ~0,12696
4= ~0,17590 0.29.8%
S = 0.0 0,0
H 0.0 1.0
7= (0.0 u.0
Lunpk C
0.2399% 50115
U.04640 -0.04140
0.00082 G.00678
UG.00068 -0,0006460
LOuP C
0.51817 -0,07588
-0.12589 -0.05461
N.u0678 0.00112
-0.,00021 -0.,00076
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HRCh )= 0,431 /74 =-0.019%91
BRCH 2= 0.2003%% 0.04459
BRCRH 4= 0.081#] 0,015H4
HRCH 4= 1.,81826 .,1545]
BRCH b= H,.224661 ~0,0%090
BRCH &= W,27540  «J.07475
BR(H 7= 0.51R19 =0.,.07-84
BRCH 1= 0.4147% -0.0615/7
BRUH 2= 0,2024Yy 1,01490
BR(H 3- 0.07956 0.,00v81
BRUH 4= U, 79820 1.06192
BROH b= U, 43984 00,0805/
BROH 6: (,.54015 ~0,07242
BRCH 7= 1,01049 =-0,20528
HRurH 1= U,4185%9 ~0.,06080
BRCh 2= U,20508 0.01978
BRCH 3= 0,08105 0.00330
BRCH 4= 0,80/94 N.0644%
BRCH 6= W,65727 -0.,12467
BRCH 6= 0.80/68 =0,12037
BRCH 7= 1.50957 =0.33559
BRCH 1= 0.41849 =0,06139
BRCH 2= 2,20507 0.01944%
BRCH %= v,08102 0.00315%
BROCH 4= 0,80788 0.06320
BR(H 5= 0,87467 =-0.17394
BRCH A= 1,07%18  =0,16456
BRLH 7= 22,0084 ~0.46568

NEW N0 VUL TAGES
NOD 2 NOD 3
1.04627 =-0,06191 1.025%29 =(0.09793
1.064039 =-0,05774 1.01688 ~0.09085
1.064027 -0.,0%844 1.01671 =0.09202

1.04019 =0.05845 1.01658  -0.09195
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NOU & NOD 5

1.02295 -0.10708 1.,02086 =~0.,12700
1.01358 ~0.,09933 1.00866 -0.11782
1.01340 =~0,10062 1,00849 -0.11949

1.01326 ~-0.10055 1.,00831 =~0.11940
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Electric energy system theory : olle 1, Elgard
Computer method in poweur system analysis : stagg
and eiabiad.
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