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An improved particle swarm optimization algorithm for combined heat
and power economic dispatch
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710048, China)

Abstract: With the increasing proportion of combined heat and power in power system, it is ur-
gent to solve the problem from the combined heat and the problem from the power economic dis-
patch(CHPED). The article is on the base of two order oscillation particle swarm optimization al-
gorithm, with the inertia weight and learning factor of the two important parameters improved.
In addition, the differential mutation operator is introduced to the particle swarm algorithm, with
the performance of the algorithm improved in the process of finding the optimal solution. In order
to prove the effectiveness of the algorithm in the economic dispatch system, the algorithm is ap-
plied to a 24 unit cogeneration test case, with the result showing that the algorithm proposed in
this paper(DEPSO) can achieve good results in the combined heat and power economic dispatch
problem when compared with other evolutionary algorithms.
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optimization algorithm; differential mutation operation
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F1 iBNARESE
Tab.1 Power supply unit cost function parameters of 24-units system
gl BEHLAL o B 7 ee; ffi pprin ppmex
1 0. 000 28 8. 10 550 300 0. 035 0 680
2 0. 000 56 8. 10 309 200 0. 042 0 360
3 0. 000 56 8. 10 309 200 0. 042 0 360
4 0.003 24 7.74 240 150 0. 063 60 180
5 0.003 24 7. 74 240 150 0. 063 60 180
6 0.003 24 7.74 240 150 0. 063 60 180
7 0.003 24 7. 74 240 150 0. 063 60 180
8 0.003 24 7.74 240 150 0. 063 60 180
9 0.003 24 7.74 240 150 0. 063 60 180
10 0.002 84 8. 60 126 100 0. 084 40 120
11 0.002 84 8. 60 126 100 0. 084 40 120
12 0.002 84 8. 60 126 100 0. 084 55 120
13 0.002 84 8. 60 126 100 0. 084 55 120
*2 MHEBTIARESE
Tab. 2 CHP unit cost function parameters of 24-units system
A ALH a; b; ¢ d; ¢ f; T AT R B0
14 0.034 5 14.5 2 650 0. 030 4. 0.031  [98,0],[81,104.8],[215,1807,[247,0]
15 0.0435  36.0 1250  0.027 0. 0.011 L0, La4,15. 9], 140,75 ], L125.8,0],
[110.2,135.6],[125.8,32. 4]
16 0.034 5 14.5 2 650 0. 030 4.2 0.031  [98,0],[81,104.8],[215,180],[247,0]
17 0.0435  36.0 1250  0.027 0.6 0.011 L, 0,044, 15. 91, L110. 2,155, 6,
[40,75],[125.8,32.4],[125.8,0]
18 0.103 5 34.5 2 650 0.025 2.203 0.051 [20,0],[10,40],[45,55],[60,0]
19 0.072 0 20. 0 1 565 0.020 2. 340 0.040  [35,01,[35,20],[90,457,[90,25],[105,0]
# 3 HERIARESH
Tab.3 Heat supply unit cost function parameters of 24-units system
BrIAHLLE @ n Ae Hpm™n Hpme
20 0. 038 2.010 9 950 0 2 695. 2
21 0.038 2.010 9 950 0 60
22 0. 038 2.010 9 950 0 60
23 0. 052 3.065 1 480 0 120
24 0. 052 3.065 1 480 0 120
F A4 S RTRACT L BAL B KB AT H ]
Tab.4 Heat and power total cost and running time results of 24-units system
1€ 2% K iv [8] CPSO™ TVAC-PSO'™ TLBO! OBTLBO!M DEPSO
FARAETE/($ /D 59 736.263 5 58 122.746 0 58 006. 999 2 57 856.267 6 57 604.571 7
T/ (S /b 59 853.478 0 58 198.310 6 58 014. 368 5 57 883.210 5 57 855.796 8
R/ (S /D 60 076. 690 3 58 359.552 0 58 038.527 3 57 913.773 1 58 167.021 9
B ATIHE] /s 13. 34 13. 06 9.45 9.70 16. 01
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# 5 HEAEBIR LN 24 PLAH DT B &5 R
Tab.5 Heat and power distribution results of 24-units system
BLAL P 5 CPSO™] TVAC-PSO™ TLBOM OBTLBOM DEPSO
P_1 680. 000 0 538.558 7 628.324 0 538.565 6 449.918 2
P 2 0. 000 0 224. 460 8 227.358 8 299.212 3 222.554 8
P 3 0.000 0 224.460 8 225.934 7 229.122 0 299.098 6
P 4 180. 000 0 109. 866 6 110.372 1 109.992 0 105.612 9
P 5 180. 000 0 109. 866 6 110.246 1 109.954 5 107. 955 8
P 6 180. 000 0 109. 866 6 160.176 1 110. 404 2 155.647 9
P7 180. 000 0 109. 866 6 108. 355 2 109. 804 5 155.138 7
P 8 180. 000 0 109. 866 6 110.537 9 109. 686 2 158.556 3
P9 180. 000 0 109. 866 6 110.567 2 109. 899 2 108. 344 4
P 10 50.530 4 77.521 0 75.756 2 77.399 2 40. 403 0
P 11 50.530 4 77.521 0 41.869 8 92.399 9 77.286 2
P 12 55.000 0 120. 000 0O 92.478 9 55.222 5 93.042 9
P 13 55. 000 0 120. 000 0 57.514 0 55.086 1 50.945 7
P 14 117. 485 4 88. 351 4 82.562 8 81.752 4 117.421 0
P_15 45.928 1 40.651 1 41.489 1 41.761 5 40. 644 1
P_16 117. 485 4 88.351 4 84.771 0 82.273 0 88. 831 5
P 17 45.928 1 40.561 1 40. 587 4 40.559 9 40.017 9
P_18 10. 001 3 10. 024 5 10. 001 O 10. 000 2 10. 000 O
P_19 42.110 9 40. 428 8 31.097 8 31.467 9 37.980 7
H 14 125.275 4 108.925 6 105.671 7 105.221 9 125.239 7
H_15 80.117 5 75. 484 4 76.284 3 76.520 5 75.000 0
H_16 125.275 4 108. 925 6 106. 912 5 105.514 2 109.195 2
H_ 17 80.117 4 75.484 0 75.506 1 75.483 3 75.000 0
H_18 40. 000 5 40. 010 4 39.998 6 39.999 9 40. 000 O
H_19 23.232 2 22.467 6 18.220 5 18.394 4 20.736 1
H_20 415.981 5 458.702 0 468. 227 8 468.904 3 445.367 6
H 21 60. 000 0 60. 000 0O 59. 986 7 59.999 4 60. 000 O
H_22 60. 000 0 60. 000 O 59. 981 4 59.999 9 60. 000 O
H_23 120. 000 0 120. 000 0 119. 607 4 119.985 4 120. 000 0
H 24 120. 000 0 120. 000 0 119. 603 0 119.976 8 119. 463 2
2 5 ALAL TLBOGH S A AL 51.25) ft OBTL- 68 Ty
BOCR [ 20 5 2 AR5 160 w19 5 HL4L Y b, 7 o |w|
AL AT L 28 B D 8 A4 e 19 5 WL AL 103 P38 2 osf ]
1390 A AE— 5 B BAR 2 A S _
5Ol Ak X A L K 7 2R 1 16 9% B3 A BT Ze
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LB, AL TR o I T
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