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Abstract

In response to the national call for a low-carbon power system, the traditional power system urgently
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needs to reduce fossil energy consumption and pollutant emissions to transform into a low-carbon
and high-efficiency power system. Under the condition of unchanged system load demand, increas-
ing the consumption of new energy can realize the low-carbon operation of the power system. In
this paper, the Latin hypercube method combined with the K-means clustering improvement algo-
rithm is used to complete the comprehensive prediction of the wind power output, which provides
data support for the power system to dispatch the wind power. In order to realize the low-carbon
and high-efficiency operation of the power system, this paper proposes a multi-objective low-car-
bon optimization scheduling model, which takes into account the minimum carbon emission and
power generation resource consumption, and uses six thermal power units with different perfor-
mances and parameters for scheduling, and solves the problem with particle swarm optimization
algorithm. The experimental results show that under the condition of meeting daily load demand,
introducing new energy into the power system can effectively reduce carbon emission and save the
consumption of power generation resources, which helps to realize a low-carbon and high-efficiency
power system.
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Table 1. Wind and optical power generation parameters
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Figure 1. Latin Hypercube wind scene generation
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Figure 2. Latin hypercube PV scene generation
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Figure 3. Typical wind output scenario
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Figure 4. Typical PV output scenario
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Table 2. Probability value of generating wind and light scenes
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Figure 5. Wind power comparison
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Figure 6. PV output comparison
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Figure 7. Comprehensive output of new energy
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Table 3. Fire unit parameter
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Figure 8. Daily load demand diagram
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B 9. £F PSO-SA ZHAH A

3.0

— G1
— G2
— G3
— G4

2.5 G5

— G6

AT # /pu

1.0

=4
o

0 4 8 12 16 20 24
B 1 /h
Figure 10. Based on the output of each unit of the PSO
10. EF PSO BHIAE S

3.5 X107 ' 3

-6

0 50 100 150 200
L ARV€

Figure 11. Iterative graph of PSO-SA algorithm
B 11. PSO-SA BESRAKE

DOI: 10.12677/aepe.2025.133017

170

SVAR]

>
(3ay

prBid s


https://doi.org/10.12677/aepe.2025.133017

3.5 X107 . 3

B EBRE S
&

'
W

-55¢+

-6
0 50 100 150 200

BRI K
Figure 12. PSO algorithm iteration graph
B 12. PSO BiHRERE

Table 4. Comparison of experimental results
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