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Research on energy saving of water supply pumping station system

based on artificial bee colony algorithm

LI Zhi-peng, WANG Yang, LIU Can,PENG Feng
(School of Energy and Power Engineering, Changsha University of Science &. Technology » Changsha 410114, China)

Abstract: In order to reduce the energy consumption of water supply pumping station sys-
tem, the optimization tests of genetic algorithm (GA), particle swarm optimization (PSO)
algorithm and artificial bee colony(ABC) algorithm were carried out by using four standard
test functions. The test results show that the ABC algorithm has great advantages over the
PSO algorithm and the GA algorithm in both convergence speed and optimization accuracy.
Based on the target power consumption theory, an optimal scheduling model with the mini-
mum power consumption per unit output as the objective function was established, and this
model was applied to study the energy saving of the water supply pumping station system.
The ABC algorithm was used to optimize the model to obtain the optimized operating
scheme of water supply pumping station system. The feasibility and economy of the scheme
were evaluated to prove the superiority of the ABC algorithm and its practical value in pum-
ping station optimization.
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Table 1 Corresponding optimization results of

cach test function and algorithm

BLiN7oN
g Bk R AH BRI
I L E
PSO 0. 006 45 0.011 210
Sphere GA 72.260 00 131.070 000 0
ABC 1.23E—14 1.66E—14
PSO 272.209 00 381. 434 800
Rosenbrock GA 103. 463 00 160. 554 400 0
ABC 0.010 50 0.037 290
PSO 6.890 00 10. 814 440
Rastrigin GA 13.046 30 26.098 110 0
ABC 1. 14dE—14 9.89E—14
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Table 2 Field operation performance parameters of pump 17

M T Kt/ R/ o)A/ WERCE/  FETT BT/
fERi (m®+h™D) m kw % B /b (kW e he m™)

1 54. 95 1489.2 1105.71 21.21 3 600 20.138

2 98. 90 1509.6 1 205,47 35.49 1 440 12. 200

3 137. 36 1530.0 1304.72 46. 16 1 440 9.507

4 233.52 1 540.2 1 388. 89 74. 20 720 5. 954
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P T T 17 M 27 AR AL RE A RUIX A HL 27
IR YT 5T B L™ e R L PR T R
M. Rl R R ISR AT
IRAE i AR R D B DL AL i A B B T P O St
P SRk 3~4 By iiiess

RI H—FFEHKALLER

Table 3  Optimization results of the first scheme
HEAK IR bR 17 KA (A8 ) 2% KA ClE D
Q./ H./ KA W it/ B 7 i AR/ it/ B e AR/
(m?® « h™h) m A+ It s, (m® +h™) (kWehem™) (m’+«h™ ') (kWehe+ m™?)
167.21 1 546. 40 1 000 0.72 167. 21 6.249 4 0 0
185.09 1 543. 40 1 000 0.79 185. 09 6.207 9 0 0
222.11 1 536. 20 1 000 0.90 222.11 6.031 2 0
260. 41 1521.19 1 000 0.99 260.41 5.856 8 0 0
325. 14 1547.10 1100 0.73 164.61 6.359 8 160. 54 8.402 6
429. 67 1 539. 20 1100 0. 80 194. 03 6.086 9 235. 64 6.172 7
480, 00 1529.10 1100 0.91 229.03 5.959 4 250. 97 5.965 7
FTd FoHFTEHRMLER
Table 4 Optimization results of the second scheme
PR bR 1% K FR (ZE ) 27 KR (f )
Q./ H./ RE S W it i/ gy it L FE / it &/ 7y it AL FE /
(m? « h™1) m A ¥ It s (m?«h™) (kWehem™) (m®+h!) (kWehe m™3)
167. 21 1 546. 40 1000 0.72 167. 21 6.249 4 0 0
185. 09 1543.40 1 000 0.79 185.09 6.207 9 0 0
222.11 1 536. 20 1 000 0.90 222.11 6.031 2 0
260. 41 1521.19 1 000 0.99 260.41 5.856 8 0 0
325. 14 1547.10 1100 0.71 162. 57 6.302 6 162. 57 6.302 6
429. 67 1 539. 20 1100 0. 88 214. 83 6.070 1 214. 83 6.070 1
480. 00 1529.10 1100 0. 94 240. 00 5.931 6 240. 00 5.931 6
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11.949 8 kW « h/m’
X 100% =47.04% (16)
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