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Comparative study based on sensitivity and particle swarm optimization algorithm for power
flow over-limit control method of transmission section
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College of Instrumentation and Electrical Engineering, Jilin University, Changchun 130026, China)

Abstract: In view of the practical problem that the internal line of the transmission section may exceed the limit due to
excessive load or branch break during the operation of the power system. The calculation method for the active power flow
sensitivity (sensitivity of node injected active power to line active power) and comprehensive sensitivity (the sensitivity of the
node injected active power to the active power of the transmission section considering the over-limit weight of each
transmission section's internal lines) are studied. The particle swarm optimization algorithm is analyzed. The deviation
between the actual power and the target power value at the section is selected as the objective function, and the generator’s
output are obtained to control the sections. With the IEEE39 network model, the AP clustering algorithm is used to partition
the network and to identify the transmission sections. The two control methods are compared and analyzed. It is verified that
both methods can be applied to the process of transmission-section control.
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Table 1 Search results of system transmission section
hiel b T i L
Las.26,L3-18,L3.4,L39-9
L39-9,L3.4,L4a-14,L11-12,L10-11

Lio-11,L11-12,L13-14,L19-16, L2235

Lio-11,L11-12,L13-18,L16-19, L1621, L1624
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La6-29,L06-28
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Table 2 Comprehensive sensitivity data of nodes to

transmission sections

WaUPS Wi W2 W3 W4 WS

30 -0.5483 -0.5661 0.0495 0.0495 0
32 0.0525 -0.5051 -0.9489 -0.9490 0
33 02347 -03652 1.0545 1.054 2 0
34 02354 -03664 1.0578 1.057 6 0
35 02370 -03687 -0.9351 1.0527 0
36 02359 03669 0.0646 1.0470 0
37 -0.5536 -0.5343 0.0493 0.0493 0
38 03468 04970 0.0533 0.0531 0
39 0.1877  0.159 5 0.0284  0.0285 0
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Table 3 Sensitivity of each generator node to transmission section

B G IER R ORI AR H
30 0.024 7 0
32 0 -0.474 5
33 0.052 71 0
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Table 4 Sensitivity of each generator node to transmission section

HHHL RiGS IER B R K BRI R HK
30 0 -0.5537
32 0.036 7 -0.1515
33 0.1643 -0.109 6
34 0.164 8 -0.109 9
35 0.1659 -0.110 6
36 0.1652 -0.110 1
37 0 -0.547 8
38 02428 -0.149 1

39 0.179 2 0
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Table 5 Example 1 generator output changes

RpL e AR RIAE i
P A 1 MW 1 /MW H/MW
1 30 250 1 800.72 1550.72
2 31 572.93 416.15 -156.78
3 32 650 411.67 -238.33
4 33 632 654.38 2238
5 34 508 521.78 13.78
6 35 650 516.25 -133.75
7 36 560 402.72 -157.28
8 37 540 700 160
9 38 830 450.08 -379.92
10 39 1 000 319.18 -680.82




IRIENG, S R T RS OBy A SR I i v 0 1 )y 5 R A e 00 LR o - 183 -

F 6 B 1 BRI T L
Table 6 Example 1 power flow change of over-limit branch
ALY A WA SR AT

S T I !
S 2 SHiH V2 = I
R b b 1/ AR R/
MW MW MW MW
16 24 42.7 21.33 -21.37 40.7
26 28 141.6 110.25 -31.35 134.9

=7 B2 BRBHNEHNEL

Table 7 Example 2 generator output changes

KN PR Ptk PAess i
F T MW MW M /MW

1 30 250 1305.64 1055.64
2 31 572.93 150.53 ~422.4
3 32 650 569.96 ~80.04
4 33 632 323.36 -308.64
5 34 508 592.69 84.69
6 35 650 671.60 21.6
7 36 560 638.36 78.36
8 37 540 381.73 -158.27
9 38 830 564.14 ~265.86
10 39 1000 994.92 -5.08

F 8 B2 MR TR T
Table 8 Example 2 power flow change of over-limit branch
S SCpg o ARARERE OutbEE WA SO
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14 4 261.9 183.26 ~78.64 2543
18 3 34 1.69 -3231 31.8
39 9 143 9.95 -435 134
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Fig. 5 Example 1 comparison of active power output

before and after unit optimization
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Fig. 6 Example 1 comparison of the active power flow before
and after elimination of transmission section lines’ over-limit

1 500

1 000 —*% e

500 . R < —a &

0 oo —9 —o e o

n 3l L 33 34 35 3 1 39
® ®

HLER AT Thih (MW

HLALY S

7 B2 BRLATR BT AT LA
Fig. 7 Example 2 comparison of active power output

before and after unit optimization
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Fig. 8 Example 2 comparison of the active power flow before

and after elimination of transmission section lines’ over-limit
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