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Optimization of Power Flow (Part 2)

by Susumu YAMASHIRO

In the previous paper, we discussed an optimization of power flow using DC method.
In it, we allocated transmission losses for every node (load node and generator node)
and then, it became that the total power flowed out from generator nodes was less than
the total generating output, and transmission loss was made a conservetive estimate.
In this paper, we discuss a method of transmission loss allocation which allocates

losses only for load nodes.
Appling this DC method to a model power system and comparing the caluculated

results with those of optimization technics using Newton-Raphson method, we show

an appropriateness of DC method.
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Fig. 1. Treatment of transmis-
sion loss.
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Fig. 2. Treatment of transmis- Fig. 3. Model power system.
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Table 1. Calculation results using DC method
TS CA R on o R X o® B %
Mw) | & G G (FF/h) ~ (MW)
250 135.111 95.791 29.260 408.575 10.162
300 155.105 116.194 42.770 496.150 14.069
350 ‘ 175.314 136.969 56.443 588.358 18.726
400 1 195.752 158.132 70.285 685.408 24.169
. ‘ 8 %k (GPLIG) /- ¥R LM
(MW) | Gy G, Gs (©) ® ® @ ® ®
250 0.04236 0.01142 0.01144 0. —0.03903 —0.12665 —0.06575 —0.18129 —0.16816
300 ‘ 0.04848 0.01383 0.01705 0. —0.04376 —0.14041 —0.07493 —0.21046 —0.19719
350 0.05464 0.01628 0.02270 0. —0.04851 —0.15437 —0.08415 —0.24008 —0.22670
400 ‘ 0.06083 0.01876 0.02839 0. —0.05327 —0.16857 —0.09344 —0.27016 —0.25673
2% DCECIZHEHRE
Table 2. Calculation results using DC method
B \ ) B 7 B R X B OB %
IMW)_ | & G TG (FF/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 56.458 588.103 18.595
400 | 195.597 158.069 70.293 685.039 23.960
‘ |
£ W W% (0PL/G) /-~ VP BEBENMMEA
(MW) Gy Gy 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
400 0.06078 0.01857 0.02807 0. —0.0534 —0.1684 —0.0933 —0.2692 —0.2558
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Table 3. Calculating results using N-R method

@ w7 MW e o, om R 2 ®E R %

(MW) ‘7 Gr- Qo Gemig (A | (MW)
250 ‘ 128.682 88.114 43.376 | 409.520 10.172
300 147.318 106.943 59.723 ‘ 497.251 13.985
350 | 166.780 126.778 75.000 589.488 18.558

400 ‘ 194.674 155.662 75.000 ‘ 687.591 25.337

& % \ #45#% (OPL/3G) 7 — FRIE (per unit)

(MW) Gy G, Gs ®©® ® 6 @ ® ®
250 ‘ 0.01768 —0.01038 —0.06690 1.0 1.0 1.0 0.99899 1.01021 1.00918
300 0.02247 —0.00900 —0.03340 1.0 1.0 1.0 0.99876 1.01096 1.00942
350 0.02689 —0.00821 —0.07749 | 1.0 1.0 1.0 0.99850 1.01125 1.00909
400 0.02816 —0.01269 —0.10776 ‘ 1.0 1.0 1.0 0.99797 1.01057 1.00698
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Fig. 4. Optimization of power flow by N-R method.
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Table 4. Calculating results using N-R method and B constants
|
TR B el MW & omosow %2 B R %

(MW) A R (FF3/h) (MW)
250 127.823 88.329 43.964 ‘ 409.524 10.116
300 146.229 107.239 60.442 497.260 13.911
350 165.866 127.659 75.000 589.487 18.528
400 ‘ 193.470 156.821 75.000 687.600 ‘ 25.291

a i Hr % (0PL/6G) / — FEIE (per unit)

(MW) G Ge G | ®@ ® © ® ® ®
250 0.02639 0.03872 —0.06365 1.0 1.0 1.0 0.99900 1.01023 1.00921
300 0.03144 0.04361 —0.00411 1.0 1.0 1.0 0.99877 1.01098 1.00947
350 0.03735 0.04939 —0.00463 ’ 1.0 1.0 1.0 0.99850 1.01125 1.00910
400 0.04503  0.05643 —0.00712 1.0 1.0 1.0 0.99797 1.01058 1.00700
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Table 5. Optimization by DC method

o W i R BB OB % B n R R
L (MW) G G Gs (MW) | (F-F/hr)

oe0 135.111 95.791  29.260 10.162 408.575
(135.504 96.187  29.580) (11.273) (410.344)

S 155.105 116.194 42.770 14.069 496.150
(155.584  116.687 43.166) (15.432) (498.408)

350 175.314 136.969 56.443 18.726 588.358
(175.870  137.541 56.899) (20.309) (591.079)

400 195.752 158.132  70.285 24.169 685.408
(196.355  158.768 70.786) (25.911) (688.513)
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