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Large-scale multi-objective unit commitment optimization based on an
improved artificial fish swarm algorithm
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Abstract: Large-scale power systems contain a large number of generating units, and many factors need to be considered
during their operation. Unit commitment optimization is a multi-objective and multi-constrained nonlinear large-scale
optimization problem. Existing methods to solve this have many shortcomings. The artificial fish swarm algorithm has
good performance in solving nonlinear optimization problems, but it has disadvantages such as low optimization
efficiency and possibly falling into local extremes. In order to overcome these deficiencies, a modified artificial fish
swarm algorithm is proposed. The algorithm introduces variable vision, adjusts the move strategy of artificial fish and
combines the mutation operation in a genetic algorithm. A multi-objective optimization model considering both economy
and environmental protection is constructed. A phased optimization method is adopted to solve the problem of overlong
calculation time caused by the increase of unit scale. The modified algorithm is applied to the unit status arrangement
phase, which determines the statuses of units. Then the mixed integer programming method is used to distribute the load.
Simulation experiments are carried out for a large-scale power grid unit optimization with up to 1000 units. The
experimental results show that the convergence and global search ability of the modified optimization algorithm are
improved, the calculation time of large-scale unit commitment is greatly shortened, and ideal results under multi-objective
conditions are also obtained. This verifies the effectiveness of the proposed method.
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Table 2 Optimization results of systems with

different unit scales
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400 184 260 2224992397  22434183.97
600 285130 3336307174  33648201.74
800 374100 44 489 778.91 44 863 878.91
1000 473710 55607841.87 56081 551.87
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Table 3 Comparison of total generation cost optimized by different methods

WAE/ & GA EP SA QEA-UC EPL MILP 1A PI-ADP VNSRS
100 5627437 5633 800 5617876 5609 550 5608 440 5619 115 5634435 5611509 5608 258
200 — — — — — 11231001 11 293 907 11 221 056 11 219 321
400 — — — — — 22 456 368 22 550 605 22 438 522 22 434184
600 — — — — — — 33 856 539 33653 734 33 648 201
800 — — — — — — 45167 260 44 870 597 44 863 879
1000 — — — — — — 55916 000 56 091 207 56 081 552
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Table 4 Comparison of calculation time by different methods

W%/ & GA EP SA QEA-UC EPL MILP 1A PI-ADP R
100 16 733 6120 696 80 65 9 12 5 58
200 — — — — — 27 50 14 115
400 — — — — — 62 243 75 279
600 — — — — — — 516 172 494
800 — — — — — — 816 386 680
1000 — — — — — — 1222 662 958
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Table 5 Comparison of single objective and multi-objective
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Table 6 Optimization results considering ramp constraints

- REEZ i L FR RN LR
e S L, CO, SO, KR CO,. SO,
A/FETG Hegos /g /TG HERBUS kg
100 5632798 2637284 5643571 2600 095
200 11288824 5292423 11315 833 5218583
400 22602679 10609971 22655791 10458315
600 33925527 15929903 34004238 15701219
800 45289191 21270453 45393107 20967 367
1000 56548365 26554618 56679580 26179 155
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