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Annual power generation plan optimization model considering
deep peak regulation auxiliary services and multiple typical days
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Abstract: In the context of the deep peak regulation auxiliary service market, the costs of unit peak regulation and
auxiliary service fees have a significant impact on power generation companies. To address this issue, this paper
proposes an optimization model for annual generation plan that takes into account deep peak regulation auxiliary
services and multiple typical days. To achieve effective scene acquisition, a typical scene clustering method with
considering the coupling of load and wind power is proposed, thereby effectively solving the simulation problem
of multiple typical daily scenes in a month. By considering the deep peak regulation cost, auxiliary services
compensation, benefit from electricity sales and carbon trading cost, the model established the income constraints
of generation companies participating in the auxiliary service market to ensure profitability for market entities. As

the model is a nonlinear mixed integer programming problem, this paper uses linearization strategy and CPLEX
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solver to achieve an efficient solution. Finally, simulation analysis is conducted using a modified example system,
verifying the effectiveness of the proposed model.
Keywords: deep peak regulation; peak regulation compensation; typical scenarios; optimized dispatch; annual

power generation plan
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Table 1 Thermal power unit parameters

KHEHHT P /MW P /MW o/t (MW-h)") a/ft-(MW-h)") a/OC-MW?)  b/OL-MW?) /It P/t

1 600 150 0.86 0.826 7 0.0140 185.467 1 9072.7 353470
2 600 150 0.86 0.826 7 0.0140 1185.467 1 9072.7 353470
3 360 100 0.94 0.874 8 0.031 4 188.788 9 6041.5 204420
4 150 40 1.05 1.017 7 0.064 4 199.515 6 32457 77 190
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Table 2 Hydropower station parameters

LA PYLIMW 0, /s Q. /m's) o ms) v, /A0 m)  V,/(10°m)
1 350 593 3000 280 15.81 6.53
2 120 150 1 000 70 6.57 1.21
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Table 3 Number of typical scenes of different methods
REITE 1A 2H 3H 4 5H 6H 7H 8 H 9H 10H 11 A 12 H
il 1 1 1 1 1 1 1 1 1 1 1 1
k2 15 8 4 6 4 4 6 6 4 4 9 6
i3 2 2 2 3 2 3 2 3 2 2 2 2
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Table 4 Scenarios clustering indicators of different methods

RAEF WL o K AT 18 0 22 /% G 5P IR 6E 21%
ikl 15.85 100.00
k2 7.08 75.82
Ik 3 8.50 91.62
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Fig. 1 Typical scenarios of load and power in January
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Fig.2 The power output of each source before deep peak regulation
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Fig.3 The power output of each source after deep peak regulation
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Fig.4 Comparison of abandoned power before and after deep peak regulation
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