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Optimization of Power Flow (Part 7)

by Susumu YAMAsHIRO and Yoichi NAKAMURA

In the reference (1), the authers discussed the optimization of power flow (active
and reactive power flow) by DC method in which we neglected the restriction on the
voltage magnitude and the capacity of reactive power supply.

In this paper, we descrive the formulation of the problem and the optimization
algolizm which can consider those restrictions by penalty method and some results of
it’s application.
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Table 1. Penalty coefficent and V, loss and cost

<rari ) - FREOKE X (p) Pk | R R

() Fig o Vs ¥ ¥ tf (o) | (FAM

0 1.05 1.0433 1.0373 1.0423 1.0553 1.0570 0.08702 406,747
10 1.05 1.0406 1.0302 1.0391 1.0506 1.0534 0.08797 406,903
20 1.05 1.0399 1.0294 1.0383 1.0495 1.0527 0.08821 406,943
30 1.05 1.0394 1.0282 1.0377 1.0487 1.0521 0.08843 406,978
40 1.05 1.0391 1.0274 1.0374 1.0482 1.0517 0.08855 406,999
50 1.05 1.0389 1.0270 1.0371 1.0478 1.0514 0.08862 407,010
60 1.05 1.0388 1.0267 1.0370 1.0475 1.0512 0.08867 407,018
70 1.05 1.0386 1.0263 1.0369 1.0474 1.0511 0.08874 407,030
80 1.05 1.0386 1.0262 1.0367 1.0472 1.0509 0.08877 407,035
90 1.05 1.0385 1.0260 1.0367 1.0472 1.0509 0.08882 407,042
100 1.05 1.0384 1.0258 1.0366 1.0471 1.0508 0.08884 407,046
150 1.05 1.0382 1.0254 1.0363 1.0467 1.0505 0.08893 407,061
200 1.05 1.0382 1.0253 1.0363 1.0466 1.0504 0.08894 407,062
300 1.05 1.0381 1.0250 1.0362 1.0464 1.0503 0.08901 407,073
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Table 2. Reference voltage and loss, cost and interation count

14 v, v, v, Ve v, | BE#% | mmer | .,
(p.w) (pw) | (FF/h)

1.05 1.03860  1.02616  1.03679 1.04727 1.05095 0.08877 407,035 2 19
1.04 1.03293  1.02659  1.03181  1.04474  1.04655 0.08870 407,042 1 10
1.03 1.02295 1.01655 1.02189 1.03485 1.03662 0.09034 407,330 1 13
1.02 1.01275 1.00617  1.01167 1.02462 1.02641 0.09207 407,636 i | 13
1.01 1.00254  0.99578 1.00143 1.01439 1.01620 0.09386 407,952 1 13
1.00 0.99221  0.98519  0.99091 1.00339 1.00576 0.09572 408,281 2 15
0.99 0.98198  0.97476  0.98070  0.99357  0.99549 0.09672 408,618 2 13
0.98 0.97174  0.96430  0.97043  0.98326  0.98520 0.09959 408,966 2 13
0.97 0.96149  0.95382  0.96014  0.97294  0.97490 0.10162 409,326 2 16
0.96 0.95294 0.95000 0.95222 0.96703  0.96772 0.10281 409,550 1

0.95 0.95000  0.99500  0.94944  0.96498  0.96409 0.10333 409,655 2
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