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Application of plant growth simulation algorithm with genetic operators in the economical
AGC unit dispatch

HUANG Weifeng, YAO Jiangang, WEI Yilong, LIU Su, TANG Chengyan
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: This paper establishes a mathematic model about the cost of dispatch and regulation of AGC units, uses a plant
growth simulation algorithm with genetic operators, and applies the algorithm to the research of economical unit dispatch.
In order to tackle the problem of low speed in full-scale search while having full simulation of plant growth, it adopts the
method of reserving the best and reserving the better after the hybridization of the worst, which helps to accelerate the
calculation speed while restraining precocity and avoiding from local optimum. In addition, to prevent excessive
aggregation of growing points, it applies K-means clustering algorithm to classify for the units, and then chooses the
variation of bigger otherness for the units of the same kind when growing new growing points. As for the multiple optimal
results, it distributes equally for the unit to ensure the equality of units dispatch. By comparing the calculation results, the
rationality and validity of this algorithm are verified.
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Fig. 1 State space of morphactin concentration
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Fig. 2 Flowchart of PGSA with genetic operators
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Table 1 AGC unit regulation indices and their bids

M4l g WIEER, L RN BT
K 5 MWemin' [EMW /MW (MWh)'!
BRI 14 1 5 17 34 126.7
BN 24 2 5 17 34 126.7
B 34 3 5 17 34 126.7
BN 44 4 6 17 34 126.7
B 54 5 5 17 34 126.7
B 64 6 5 17 34 126.7
B 148 7 4 17 34 196.87
K 1# 8 4 275 55 196.945
KIEE 24 9 4 275 55 278.05
KIEHE 3% 10 2 275 55 293.995
KIEAE 4% 11 4 275 55 264.82
FHAR 1# 12 3 28 56 210
FHAR 2# 13 2 28 56 127.09
T S# 14 3 18 36 127.04
T 84 15 3 18 36 127.04
F2 AGCHIHBELER
Table 2 Results of AGC unit clustering
WAL AR 25
WL 144, KIEVS 14, FHAR 14 1
KV 24, IV 34, KLV 4# 2
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Table 3 Optimal solution and convergence of various algorithms
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Table 4 AGC selection results based on various algorithms
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1 20.58 1 181953 1 185852 1 191667 1
2 17 1 189511 1 204148 1 191667 1
3 17 1 170000 1 221184 1 191667 1
4 17 1 170000 1 170057 1 191667 1
5 17 1 170000 1 17.682 1 191667 1
6 17 1 173538 1 191079 1 191667 1
7 0 0 17.0000 0 172916 0 0 0
8 0 0 275000 0 367895 0 0 0
9 275 1 275000 1 282293 0 0 0
10 0 0 550000 0 481927 0 0 0
11 0 0 275000 0 421259 0 0 0
12 0 0 280000 O 453094 0 0 0
13 0 0 280000 0 372136 0 0 0
14 0 0 180000 O 18.0841 1 9 1
15 0 0 180000 0 324859 0 9 1
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Table 5 Comparison of the results among various algorithms
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