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A bus partition approarch applied to decomposition and coordination algorithm
for reactive power optimization

CHEN Can-xu, LIU Ming-bo
(School of Electric Power, South China University of Technology, Guangzhou 510641, China)

Abstract: Based on sensitivities between voltage and reactive power, a power system is partitioned so that the coupling between
voltage and reactive power among buses of sub-areas is weakest in decomposition and coordination algorithm of reactive power
optimization. Hence, its computational efficiency and practical value can be enhanced. This paper calculates sensitivities between
voltage and reactive power at normal state firstly, then partitions buses using threshold search algorithm, and finally decomposes a
power system into several small subsystems by node tearing. Results on IEEE 118-bus system and two practical systems such as
538-bus and 1133-bus systems validate that this novel partition algorithm can improve the convergence of decomposition and
coordination algorithm and promote its efficiency.
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Tab.1 Partition result of IEEE 118-bus system

DA B R RORR Ry G 7R R S )
X4k 1 48 1-44, 113-115, 117
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Tab.2 Partition result of IEEE 118-bus system in reference [1]
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Tab.3 Partition result of 538-bus system

XA TR DA B4 RO DR
X1 1 356 1-22, 27-43, 46-60, 64-67, 71-72, 80, 82, 90-91, 99, 101, 112-115, 129-130, 133-134, 150, 156,
161, 167, 185-186, 191-279, 281, 284, 286, 288, 291, 293, 296-297, 302-303, 306-352, 354-355,
357-360, 363-403, 408, 413-414, 423-491, 525-535
X3 2 76 23-26, 44-45, 61-63, 68-70, 73-79, 81, 83-89, 92-98, 100, 102-111, 116-128, 131-132, 135-146,
514, 516, 518, 520
X3 3 62 280, 282-283, 285, 287, 289-290, 292, 294-295, 298-301, 304-305, 353, 356, 361-362, 404-407,
409-412, 415-422, 498-508, 509, 510, 511, 512-513, 515, 517, 519, 521-522, 523, 524, 536-538
X3 4 44 147-149, 151-155, 157-160, 162-166, 168-184, 187-190, 492-497
DJE s GAFT ARG 13 539-551
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Tab.4 Partition result of 538-bus system in reference[1]
X I 44 B DX 5 B XA T 0, 25 (91 A
X3 1 364 12-34, 39-47, 52-54, 57-59, 61-63, 65, 67-190, 208-248, 251-256, 259-265, 270-307, 351-362,
390-422, 437-452, 464, 485-524, 529, 536-538
X3 2 71 1-6, 37-38, 49-51, 56, 363-389, 457-463, 465-484, 525-528, 530
X3 3 64 11, 35-36, 55, 249-250, 257-258, 266-269, 308-350, 453-456, 531-535
X3 4 39 7-10, 48, 60, 64, 66, 191-207, 423-436
Xk SGUS T R 5) 11 539-549
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Tab.5 Partition result of 1133-bus system

XA TR DA B R 8 97K ORI RS
X4 1 639 7-12, 61-125, 127, 145-150, 152-169, 176-189, 206-286, 304, 306, 309, 364-365, 398-405, 407-409,
411-842
X1 2 134 4-6, 46-60, 141-144, 151, 190-205, 308, 903-996
X3 3 158 13-28, 126, 128-132, 296-303, 305, 307, 310-313, 997-1118
[X 1k 4 202 1-3, 29-45, 133-140, 170-175, 287-295, 314-363, 366-397, 406, 410, 843-902, 1119-1133
X 5 CGARTRGD 16 1134-1149
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Tab. 6 Partition result of 1133-bus system in reference[1]
DA TR DR i DI B 35 PR
X3 1 642 1-3, 7-8, 61-125, 145-150, 152-170, 176, 184-195, 206-286, 310-313, 342-385, 398-401, 414-626,
631-634, 639-642, 663-674, 683-742, 747-762, 767-842, 1033-1036, 1120-1123, 1126-1133
[X 45k 2 155 9-28, 126-132, 296-303, 305, 307, 997-1032, 1037-1118
X1 3 205 4-6, 39-60, 138-144, 151, 177-183, 196-202, 204, 308, 627-630, 635-638, 643-662, 675-682, 743-746,
763-766, 877-888, 897-996
X1k 4 131 29-38, 133-137, 171-175, 287-292, 294-295, 314-341, 386-389, 391-397, 402-413, 843-876, 889-896,
1119, 1124-1125
B 5 AR T RED 17 1134-1150

AT R LU, BRI N #2055
BN S Mo, XA T BT R A%
PIRFIE 0T VR BEAR TR, (HBEE REE KA,
XN HER G =L fe B, FRER L Ak
bR YA RSN O AR K5 X 6 e 2 5

HAFERN L, o EHRIEROFA LR, R
Ha=a,. a=a,,L a=a;,, 13RI 55 X2 AHF R
HEa=a;,,, 1, 2 RAEA KA, HEE U,
FEASERF— IR o (E ISR A5 L 43 X 25 AL s
HA o BUEA NGRS 75— E FHUE R, A
RERAEARK .

3.2 HELERIER

FE Iy DX T RN, FRAR A SCHR[ 1145 2 X
T A T 5541 754 BBDF1, tHA SO X G
Ak 54 o BBDE2. B ICoh Ak 5%
KFSCRRI P I R SEVE 2. R 7. % 8. £ 9
A LLA Y, 1 BBDF1 #l BBDF2 £33 = R4
Al FAHZE RN

T RINTEMTE, 1R 2 A ARSI ER DA
10 A ECHIXHUE . Ho &5 BBDF1-538 st
SCHR[1123 X 07 228 i1 538 9 55 R G T AL
., BBDF2-118 KRR A X 7 E45 I 118
W ARG T IACTH S, HADMR I3

RT N8N RARERMY X ARMRAERILE
Tab.7 Comparison of optimization results between two partition

schemes in 118-bus system
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Tab.8 Comparison of optimization results between two partition

schemes in 538-bus system
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Tab.9 Comparison of optimization results between two partition
schemes in 1133-bus system
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Fig.1 Trajectories of maximum power-flow mismatch
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Tab.10 Comparison of optimization efficiency between two
partition schemes
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