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A New Dispatch Scheduling Algorithm Applicable to Interconnected Regional
Systems with Distributed Inter-temporal Optimal Power Flow

Bk = -E2HEA - B G
(Chung, Koohyung * Kang, Dongjoo -+ Kim, Balho)

Abstract — SThis paper proposes a new dispatch scheduling algorithm in interconnected regional system operations. The
dispatch scheduling formulated as mixed integer non-linear programming (MINLP) problem can efficiently be computed
by generalized Benders decomposition (GBD) algorithm. GBD guarantees adequate computation speed and solution
convergency since it decomposes a primal problem into a master problem and subproblems for simplicity. In addition, the
inter-temporal optimal power flow (OPF) subproblem of the dispatch scheduling problem is comprised of various
variables and constraints considering time-continuity and it makes the inter-temporal OPF complex due to increased
dimensions of the optimization problem. In this paper, regional decomposition technique based on auxiliary problem
principle (APP) algorithm is introduced to obtain efficient inter-temporal OPF solution through the parallel
implementation. In addition, it can find the most economic dispatch schedule incorporating power transaction without
private information open. Therefore, it can be expanded as an efficient dispatch scheduling model for interconnected

system operation.
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Fig. 1 Solution procedure of dispatch scheduling problem
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Table 1 Description of generating units

Units prex | pmin a b c RUP/RDN | SC
(MW) | (Mw) ($) (SMW) | (SMWD) (Mw/hr) (%)
UO1A01 400 320 132162 18.79]  0.05971 8.0 62
U02A01 1500|  30.0] 167.400 2024 0.01866 1200 230
U03A02 400 320 132162 18.98]  0.06031 80 62
UG4A02 1500|  30.0] 167.400 2044 001885 1200 230
U0SAQ7 3000 75.0] 347.340 2267| 001516 2050 780
UOBA13 6000| 2000] 389.630 2332|  0.00456 4000 130
UO7A1S 600 120 132162 19.17]  0.06090 480 62
U0BA15 1550  54.3| 305672 1588  0.00922 1007] 1500
U09A16 155.0|  54.3] 325672 16.04]  0.00931 1007] 1500
U10A18 4000 1000 721922 17.82]  0.00921 3000| 4300
U11A21 40000  1000{ 721922 1800 000930 3000] 4300
U12A22 300.0 0.0 0.000 0.00{ 0.00000 3000 0
U13A23 3100  100.0] 325672 16.20]  0.00940 2100] 2100
U14A23 3500| 140.0] 703500 14.25] 000786 2100{ 12500
U15825 400 320 132162 2630  0.08957 8.0 62
U16B25 150.0| 300 167.400 2833 0.02799 120.0 230
U17826 40| 3200 132162 2656 0.09047 8.0 62
U18B26 15001 30.0] 167.400 2861 0.02827 1200 230
U19831 3000{  750] 347.340 31.73| 002274 2250 780
U20837 6000 2000| 389.630 3264| 000684 4000 130
U21839 600| 120 132162 2683 0.09136 48.0 62
U22B39 1550|  54.3| 325672 2223] 001383 1007] 1500
U23B40 1550]  54.3] 325672 2245 0.01397 1007] 1500
U24B42 4000] 1000 721922 2494] 001381 3000 4300
U25B45 400.0]  100.0] 721922 25.19]  0.01395 3000|4300
U26B46 3000 0.0 0.000 0.00] 0.00000 300.0 0
U27847 3100 1000 325672 2267] 001411 2100[ 2100
U28B47 350.0( 1400 703500 1995  0.01395 2100 12500
U29C49 400] 320 132.162 2442 007762 8.0 62
U30c49 1500|  30.0] 167.400 2631  0.02426 120.0 230
U31C50 400 320 132162 2466/  0.07840 8.0 62
U32C50 1500  30.0] 167.400 2657 0.02450 1200 230
U33C55 3000/  750] 347.340 20.47] 001971 2250 780
U34C81 6000 2000 389.630 3031  0.00593 4000 130
U35C63 600|  120] 132162 2491 007917 480 62
U36C63 1550|  54.3] 325672 2064 001199 1007] 1500
U37Ch4 1560 543 325672 2085 001211 1007] 1500
U38C66 4000} 1000 721922 2316/  0.01197 3000] 4300
U39C69 4000] 1000 721922 2339 001209 3000 4300
U40C70 3000 0.0 0.000 0.00] 0.00000 300.0 0
U41C71 3100 1000 325672 2105 001223 2100| 2100
U42C71 3500 140.0] 703500 1852] 001022 2100 12500
U43D73 400 320 132162 2255 007165 8.0 62
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U53093 4000| 1000 721922 2159 001116 3000|4300
U54D94 3000 00 0.000 0.00]  0.00000 300.0 0
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156095 3500{ 140.0| 703500 17100 0.00943 21000 12500
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BRE|EGHNEE 56% 105 200745 108

= 2 2 XY 7 AARMe ZMAMNZ QX AL AT
(E49): 10™ radian)

Table 2 Scaled mismatches between border variables for
phase angles (scale = 10™ radian)

Hour Bus | Bus { Bus | Bus | Bus | Bus | Bus | Bus | Bus | Bus | Bus | Bus
101 | 102 | 103 | 104 | 105 | 106 [ 107 | 108 | 109 [ 110 | 111 | 112

TO1 477 480 254] 255 7.38) 7.40| 7.61| 751 2.82| 286 0.21| 0.25

T02 442 444 226| 2.27| 6.64| 6.63| 6.82| 6.75) 2.34| 2.36| 0.12[ 0.14

TO3 329 3.21| 365 363/ 697| 690] 6.64| 6.66] 3.42| 3.39| 0.24| 0.29

T04 485 483| 181 1.77] 6.67| 6.66| 7.21| 7.20| 239 2.41| 0.58] 0.59

TOS 487) 489 1.83] 1.85 874 672) 7.40| 7.36] 2.48| 246| 0.62| 0.63

T06 192 1.86{ 809 8.08| 996/ 9.91| 896] 9.00| 7.12] 7.09) 0.94| 0.98

TO7 163 1.64/ 898 899 7.33] 7.30| 4.45| 4.46| 6.11| 6.10| 2.87| 2.86

T08 058 0.56| 4.46| 4.39| 4.99| 4.99) 4.21] 421] 3.61| 3.65 0.76| 0.80

TO9 023] 025] 1.45| 1.48| 1.74| 1.71| 085 084} 0.63! 061} 0.87| 0.86

T10 232 235 873| 873 6.42| 640| 3.75| 3.75| 6.08| 6.07| 2.66| 2.66

™ 032( 029| 859 859 889 888/ 6.87) 6.83] 6.49| 6.48| 2.12| 2.09

T2 266) 262| 484] 482 743] 7.42] 9.96| 9.97| 7.33) 7.33) 252 250

Ti3 523| 524 1.40| 141 667) 6.68] 7.94| 7.97| 2.76| 2.76| 1.36| 1.37

T14 348 351 1.35| 1.36| 486| 4.86| 586 587| 2.32| 2.34] 0.99| 0.99

T15 242| 238 278 278 5.19| 5.16| 550| 5.49| 3.12| 3.11| 0.31] 0.31

Ti6 3.82| 3.85| 098| 097 483 4.83| 6.35| 6.36) 246 248/ 1.53| 1.51

T7 518 5.19{ 099 1.02| 627 623 8.11| 8.14] 298] 2.94] 1.88| 1.89

T18 1.37) 1.34f 580 577| 7.20| 7.18| 9.09| 9.05| 7.70| 7.71| 1.96| 1.93

T9 167 1.69| 9.01| 899 7.33( 7.33; 456, 4.53] 6.20| 621 281 2.82

T20 068] 067/ 558| 558| 621 6.20| 405 4.05 336 337/ 2.19| 220

T21 027 027 1.49) 149 175 1.78| 0.86| 0.84| 0.58| 0.57| 0.91| 0.89

T22 789 7.86| 3.65| 370 4.17| 4.18| 4.48] 4.47| 3.43| 3.41] 0.28| 0.26

T23 146] 1.46| 687] 684| 539| 538/ 532| 5.29| 6.80| 6.81| 0.06] 0.08

T24 028 026 4.41( 444 471 469 504 508 471 468/ 0.27| 0.29

=z 3 & ASEHUE HA B
Table 3 Operating cost obtained by the centralized and
distributed implementation

Centralized Distributed Error (%)
Total Cost (3) 4,273,261 4,273,255 0.00014%
Start-up Cost ($) 57,802 57,802 -
lteration 5 5 -
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