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Optimization of Power Flow

by Susumu YAMASHIRO

Power flow calculation is a basic software at Security Control, and in many case,
the DC method is used for its simplicity and adaptability for changes of power system

configuration.
In this paper we discuss an optimization method of power flow considering mini-
mization of total fuel cost when power flow calcuration is done by the DC method.
For economic dispatching, we use, instead of classical B constants, node phase
angle obtained from DC power flow calculation to estimate incremental transmission
losses, and we present an iteration procedure of optimization of power flow.
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Fig. 2. Model Power System.
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Table 1. Calculation results using DC method
. w, B 7 R L.t .
aw | G G G| (FFi/h) | (MW)
250 135.043 95.768 29.281 408.464 10.092
300 155.013 116.163 42.789 495.979 13.965
350 175.193 136.924 56.458 568.103 18.595
400 195.597 158.069 70.293 685.039 23.960
& i #45y#% (@PL/OP) ) - FREREMNHEA
(MW) Gy G2 Gs ® ® ® @ ® ®
250 ‘ 0.04234 0.01132 0.01123 0 —0.0391 —0.1267 —0.0657 —0.1808 —0.1678
300 0.04846 0.01370 0.01680 0 —0.04387 —0.14036 —0.07487 —0.2098 —0.1966
350 0.05460 0.01612 0.02242 0. —0.04863 —0.15428 —0.08407 —0.23930 —0.22595
0

00534 —0.1684 —0.0933 —0.2692 —0.2558
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Table 4. Comparison of DC method and
B constants method

D C o
B & ¥ %
(1) (»)
Gy 135.043 (MW) 135504 123.548
G 95.768 (MW) 96.187 93.127
AR 250 (MW) G, 29.281 (MW) 29.580 43.303
PL 10.092 (MW) 11.273 9.978
2 A b 408.464 (T[4 /h) 410.344 409.511
Gy 155.013 155.584 141.972
Gy 116.163 116.687 112.137
300 (MW)  Gs 42.789 43.160 59.611
PL 13,575 15.432 13.711
a A} 495.979 498.408 497.164
&, > 175.193 175.870 161.169
G; 136.924 137.541 132.223
350 (MW) G, 56.458 56.899 75.000
PL 18,575 20.309 18.387
2 A} 588.103 591.079 589.630
G 195.597 196.355 188.791
G 158.069 , 158.768 161.155
400 (MW) G, 70.293 70.786 75.000
PL 23.960 25911 24.952
2 A} 685.039 688.513 687.412

() (1)x PRck>TPLEk>BHBE, (v)ix N-R L rs PL&fV584

LT, Riftat5idi©dh 5 Newton-Raphson #: TIL LN E i & £ &3 % TeDTH 5,
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= R LB

UEDRIE ZADFAMRBICL > THLELTHS, ML, FHETIX DC L > TERD
TR KA VT, RBHRKEEBEDOE (Newton-Raphson Bz & » TRz b D) A 1{F -
TAMBD LIHAEO A N BEREL LTV, BERE A AN LD Bk
REubz T3, '
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