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Microgrid Optimization Scheduling Based on Improved AHA

YAN Limei, ZHAO Yilan, ZHAO Shuqi
(College of Electrical and Information Engineering, Northeast Petroleum University, Daqing 163318, China)

Abstract; As an efficient and flexible energy distribution system, a microgrid can integrate renewable energy and tradi-
tional power generation resources, optimize energy scheduling and improve the operation efficiency of the system. This pa-
per makes a study on the complexity and dynamic problems in microgrid scheduling, analyzes the structure of the microgrid,
presents a microgrid system model including photovoltaic cells, wind turbines, gas turbines, diesel generators and batter-
ies, optimizes the scheduling by improving the artificial hummingbird algorithm (AHA), and performs multi-objective opti-
mization in combination with the objective function (including operating cost and environmental governance cost), which
minimizes the operating cost and carbon emissions while meeting the load demand. This algorithm adopts a hybrid technical
strategy to improve the basic artificial hummingbird algorithm. The Latin hypercube sampling (LHS) is introduced to im-
prove the diversity of initial population, which expands the search space and improves the global search ability. The simula-
ted annealing (SA) mechanism is introduced to enhance the ability of the algorithm to jump out of local optimum, thereby
improving the overall convergence performance. Through the comparison of different scheduling strategies, experimental re-
sults show that the improved artificial hummingbird algorithm has faster convergence speed and higher solution accuracy in
the early stage of iteration, which is significantly better than the traditional artificial hummingbird algorithm and particle
swarm algorithm. Through microgrid practical application, the microgrid optimized scheduling based on the improved artifi-
cial hummingbird algorithm improves energy utilization efficiency and reduces the phenomena of wind and solar power aban-
donment, while it has reduced electricity costs through reasonable time-of-use electricity price strategies, which optimizes
the electricity procurement and sales process. It also has good performance in more complex microgrid environments and
good engineering application prospects.
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Algorithm 1:Multi-objective Optimization via Foraging-based Strategy

Input:Initial parameters:populationsize N, maximum generations MaxGen, archive size
N €t
Output:Final non-dominated solution set A, best solution’s fitness and position
1 Special treatment:Initialize population;
2 Generate Pop(0) using Latin Hypercube Sampling;
3 Evaluate fitness f(x) for each individual in Pop(0);
4 Special treatment:Initialize archive;
5 Perform non-dominated sorting on Pop(0) ;
6 Initialize archive A with non-dominated solutions;
7 for t <1 to MaxGen do
8 Perform non-dominated sorting on Pop(t);
9 Update archive A with new non—dominated solutions;
10 | for each individual x, € Pop(t) do

11 Update direction vector and select flight strategy;
12 if rand() <1/3 then

13 | Diagonal Flight:update part of dimensions;

14 else if rand() >2/3 then

15 | Omnidirectional Flight:update all dimensions;
16 else

17 LAxial Flight:update one random dimension;

18 Select foraging strategy;

19 if guided foraging then

20 Select a guide solution from A;

21 Move x, toward the guide solution;

22 else if territorial foraging then

23 Move x; based on the best solution in Pop(t) or A;
24 Evaluate new fitness f’(x,)and check dominance;

25 if f] dominales x, then

26 | Replace x, with x);

27 else

28 Apply simulated annealing;

29 if accept (x), x,, T) then

30 | Replace with x/;

31 Perform migration foraging to update part of individuals;
32 Update archive A;
33 | if |[A|>N,,. then

34 I_ Apply dynamic elimination based on crowding distance;

35 return Archive A, best fitness value and corresponding position;
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