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Crisscross optimization algorithm for combined heat and power economic dispatch

MENG Anbo, MEI Peng, LU Haiming
(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: A method based on crisscross optimization algorithm (CSO) is introduced to solve combined heat and power
economic dispatch (CHPED) problem. CSO adopts a double-crisscross search mechanism, introducing expand factor to
increase global search ability in horizontal crisscross, introducing the concept of dimension-crisscross in vertical
crisscross, to avoid falling into dimension local optima. The CSO implements global parallel search, which can effectively
accelerate the convergence rate. The proposed method is illustrated for a 48-units system that contains power-only units,
cogeneration units and heat-only units, with which the model of CHPED problem is established. The simulation results
show that the proposed algorithm is feasible and effective in solving the CHPED problem, providing a better method for
the actual scheduling system.
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Fig. 1 Feasible operation region for a cogeneration unit
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Table 1 System parameters of units

iR Ll a b d e f Pmn P AELIBATIX IR
1 550 810  0.00028 300 0.035 0 680 [180,200] [260,335] [390,420]
2 309 8.0  0.00056 200 0.042 0 360 [30,40] [180,220] [305,335]
3 309 810  0.00056 200 0.042 0 360 [30,45] [185,225] [305,335]
4 240 774 0.00324 150  0.063 60 180
5 240 774 0.00324 150  0.063 60 180
6 240 774 0.00324 150  0.063 60 180
7 240 774 0.00324 150  0.063 60 180
8 240 774 0.00324 150  0.063 60 180
9 240 774 0.00324 150  0.063 60 180
10 126 860  0.00284 100 0.084 40 120 [45,55][65,75]
1 126 860  0.00284 100 0.084 40 120 [45,55][65,75]
12 126 860  0.00284 100 0.084 55 120
13 126 860  0.00284 100 0.084 55 120
LI AL a B Y d € ¢ IBATIX B [PS,H]
27 2650 145 00345 42 0030 0031 [98.8,01,[81,104.81,[215,180],[247,0]
28 1250 360 00435 0.6 0027 0011 [44,0],[44,15.9],[40,75],[110.2,135.6],[125.8,32.4],[125.8,0]
29 2650 145 00345 42 0030 0031 [98.8,01,[81,104.81,[215,180],[247,0]
30 1250 360 00435 0.6 0027 0011 [44,0],[44,15.9],[40,75],[110.2,135.6],[125.8,32.4],[125.8,0]
31 2650 345 01035 2203 0.025 0.051 [20,0],[10,40],[45,551,(60,0]
32 1565 200 00720 2340 0.020 0.04 [35,01,[35,201,[90,451,[90,251,[105,0]
RAHLA ® n A H™" H™
39 950 2.0109 0.038 0 60
40 950 2.0109 0.038 0 60
41 480 3.065 1 0.052 0 120
42 480 3.065 1 0.052 0 120
43 950 2.0109 0.038 0 26952
A= LALIOIE AT I 4 T2 2 T o A
BIPAXIRA K, B3 B4 28, 30, 34,
36 [isAT IRk, FBERFHLAL 27, 29, 31, 33, 35, N
37 IS AT DI 1] 3 28400 18 4 DA S IBe ™~ L4 32, 105 .
38 IREATIX 8. S | |
pvw 4 : :
o
1258 I l
3 E I : :
1102 o !
i . i i i HMWh
» | 20 25 45
0 | 4 SEBFHIE 32, 38 EFRE
i Fig. 4 Heat-power feasible operation region for the
| H/MWith cogeneration unit 32, 38
0 ' ' >
S meme 4 2 Dy RS A LA ) B R
3 MBBUTALALS, 30, 34, 36 &4 Pl 5 S AR B MOE R S ACERE, RN 5P 738

Fig. 3 Heat-power feasible operation region for the

cogeneration unit 28, 30, 34, 36 ABSCHR AT R 2R Gt -



FEP T R T YRS AR A IR 2 D - 95 -
R2 FEBEZ% BHNERRHELER

Table 2 Simulation results obtained by different algorithms for 48 units system

iﬁHJI [14] ﬁ/f [14] iﬁHJI [14] ﬁ/f [14]
CPSO TVAC-PSO CsO CPSO TVAC-PSO CsO

A 359.039 2 538.558 7 448.803 1 A 10.000 2 10.003 1 10.004 3

B 74.583 1 75.1340 149.649 7 R 56.7153 35.0000 35.0000

B 74.583 1 75.1340 359.9753 B 109.187 7 954799 94.803 7

B 139.3803 140.614 6 159.783 5 A 65.600 6 549235 39.9989

B 139.3803 140.614 6 109.868 4 £ 109.187 7 954799 954147

£ 139.3803 140.614 6 60.009 1 Ao 65.600 6 549235 39.999 0

B 139.3803 140.614 6 109.910 7 F 10.615 8 23.498 1 10.007 6

A 139.3803 140.614 6 159.745 8 A 60.599 4 54.0882 35.0000

A 139.3803 140.614 6 109.887 7 Hy 111.445 8 108.1177 107.224 4

Ao 74.799 8 112.199 8 774283 o 125.689 8 88.900 6 75.000 0

it 74.799 8 112.199 8 77.4609 Ha 111.445 8 108.1177 112.741 2

Py 74.799 8 747999 55.0012 o 125.689 8 88.900 6 75.000 3

s 74.799 8 747999 92.394 4 s, 40.000 1 40.001 3 40.001 8

B 679.881 0 269.279 4 448.8577 s 29.870 6 20.000 0 44.998 5

As 148.658 5 299.199 3 299.338 4 s 120.618 8 112.926 0 112.546 6

Ao 148.658 5 299.199 3 225.020 3 s 97.099 7 87.8827 74.999 9

Fr 139.080 9 140.397 3 159.828 0 s 120.618 8 112.926 0 112.884 8

A 139.080 9 140.397 3 109.860 5 s 97.0999 7 87.8827 74.999 4

B 139.080 9 140.397 3 109.852 6 Hy 40.263 9 457849 40.001 8

o 139.080 9 140.397 3 159.755 6 s 31.636 1 28.676 5 44.998 3

P, 139.080 9 140.397 3 159.7819 L 59.9916 60.000 0 59.999 5

Py 139.080 9 140.397 3 60.0139 Ha 59.9916 60.000 0 59.9999

B 74.799 8 74.799 8 114.8218 Hoy 120.000 0 120.000 0 119.984 5

P 74.799 8 74.799 8 114.802 5 Hy 120.000 0 120.000 0 119.997 4

s 112.199 3 112.199 7 92.3950 s 357.9456 4339113 443.615 4

P 112.199 3 112.199 7 55.0103 Ha 59.9999 60.000 0 60.000 0

Bn 92.842 3 86.911 9 853677 s 59.9999 60.000 0 59.998 6

P 98.7199 56.1027 40.000 0 Hag 119.985 6 119.998 9 120.000 0

P 92.842 3 86.911 9 95.150 5 Ay 119.985 6 119.998 9 119.997 6

i 98.7199 56.1027 40.000 3 Hag 370.621 4 415.974 1 420.983 4
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§ Table 3 Comparison of cost by different algorithms

1 ik RERAS  CFHRAS  ERAUS IS
T cpsot 119 708.881 8 NA NA 93.34
fffffffffffffffffffffff TVAC-PSO™ 117 824.8956 NA NA 89.6
TLBOR! 1167393640 11675600057 1168258223  69.2
o200 400 600 869 1 50/0 12001400 1600 1 8002 000 OTLBO"" 1165792390  116613.6505 1166494473  72.86
AR CsO 1145447084 1145645824 1146220341 8123
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Fig. 5 Iterative curve of power generation
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