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Abstract

Aiming at the scheduling optimization problem of Wide-area urban agglomeration electric energy
receiving end area, an optimization model considering electricity-carbon-green certificate market
coordination is established. The power supply allocation of a region is optimized by a two-layer
nonlinear two-level electricity market model. The upper and lower problems of this model are the
clearing of intra-region electricity market and inter-region electricity transaction, respectively. The
conventional power supply is combined with pumped storage and electric vehicle cluster charging
to provide backup capacity in the auxiliary service market, cope with the uncertainty of new energy
output, and further optimize the main power supply output. At the same time, under the premise of
considering the interaction between carbon emission rights and green certificates and the short
supply of carbon emission rights within the region, the carbon emission rights are supplemented
from new energy within the region and electric vehicle clusters by using the constraints of carbon
emission rights, so as to reduce the carbon emission cost of regional dispatch. Finally, by setting
examples, the simulation data under different scenarios are obtained, and the effectiveness of the
proposed model is verified by comparison.
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Figure 1. Framework and structure of regional scheduling optimiza-
tion operation mode at wide area level
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Figure 2. Topology and parameters of interregional contact lines
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Table 1. Operation technical parameters of various generator participating in the market in the receiving area
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K & fe 3000 10 100 190 (2)/130 (1)
1 H 14,140 60 10 420
N 6000 0 100 200

JEARK H 10,000 0 100 280
7KH 10,000 10 50 190

Table 2. Power generation capacity of various types of generator sets participating in the market
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Figure 3. Clean electricity of various generators in the re-
ceiving area under the single market

B 3. B—min T XSRS LA BB

DOI: 10.12677/sg.2025.153003 28 B HE L


https://doi.org/10.12677/sg.2025.153003

FBfE &%

%104 PGB IT I T IX A - 2R L AL A
7+ IR M
[ e = |
| = =
[ ES:

I R
5 DIkt =

§4k
03
L

Z oL

" QRS

0 5 10 15 20 25
I 221

Figure 4. Clean electricity of various generators in the receiving area
under the two-level market
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Figure 5. The clearing of the reserve capacity in the receiving area
under normal circumstances
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Figure 6. The clearing of the reserve capacity in the receiving area
after optimization
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Table 3. Market clearing results under different inter-regional parameters
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Figure 7. Carbon emission in the region
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Figure 8. Sensitivity analysis of carbon trading market parameters
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Figure 9. Proportional sensitivity analysis of green certificate conversion
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