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Abstract

Under the influence of achieving the “dual carbon” goals and the popularization of renewable energy
usage, China’s electricity market and carbon trading market respectively confront significant chal-
lenges, such as structural transformation and insufficient growth. The imbalance between the increase
in the proportion of renewable energy generation and its consumption has led to the need for optimi-
zation of the market mechanisms in both the carbon trading market and the electricity market. In this
process, in order to reduce carbon emissions from power generation and enhance generation effi-
ciency, the government will provide subsidies to power generators. In the new subsidy mode, the de-
cision-making difficulty for different types of power generators has increased. To determine the ef-
fectiveness of the subsidies provided to power generators and offer assistance for their decision-mak-
ing, this article proposes a method of calculating social welfare losses using premiums and analyzes
the decisions of different types of power generators participating in the electricity market and the
carbon trading market. Firstly, based on the different stages of power generators’ participation in the
carbon-electricity market supply, this article constructs a premium subsidy model and divides it into
three scenarios to verify the validity of the premium subsidy model and observe the decisions of power
generators in different social electricity consumption scenarios. Then, in accordance with the process
of power generators’ participation in the carbon-electricity market transactions, a decision-making
model based on premium subsidies is constructed to reflect the impact of the premium subsidy model
on the electricity system and the decision-making of power generators. The calculation example re-
sults conduct an analysis of power generation volume, carbon emissions, the total amount of premium
subsidies, and the revenue of power generators from both the overall and individual perspectives,
illustrating the effectiveness of using the premium subsidy model. Meanwhile, it is discovered that
power generators with a low carbon emission coefficient have an advantage when making power gen-
eration decisions, and that government subsidies without distinction among power generation types
will result in more ineffective subsidies, etc.
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Figure 1. Premium subsidies in the electricity market
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Figure 2. Flow chart of carbon-electricity market supply
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Table 1. Generator generation cost parameters
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G4 S 0.00000013 0.052 60 0.692
C1 AR H 0.0000001 0.121 2000 0.3
c2 IKH 0.0000003 0.187 1500 0.27
C3 HHL 0.0000002 0.273 1680 0.34

FEANE FEAE FH B AR S5 BOR MG IR A 25 i i (19 S 5 P B (R BT FEAZ P . S DR
S HL K HAXR R E v BRHE Y, ASFSE AR R IR GR Ak 2 Fon. (i A s, K
JERAR 90 K, LLR AN FHAN, e FHREHE L2 TN, HeipJE R EFERE 2000 /5T
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Table 2. Carbon emission parameters of power producers

*® 2. REEEHRSH

K A T HETBO3R B (kg/kw-h) HARI BRI AL(t)
G1 L) 0.8 8000
G2 L) 0.82 8000
G3 S 0.4 4000
G4 S 0.44 4000
C1 SR K 0.03 1000
c2 KH 0.02 1000
c3 JRH, 0.04 1000

TiHRE P IS HBGE T, Moy 500, 1A% AHC 1000, SHEARIAE XA TR A& 520 38 10
A20, RAEFN 0.1, WAL EFIESE, SN MBI HEAT 0 FOR M, FFxr 45 RT3 4
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Table 3. Results comparison of different scenes
3. TEIHRERITLL

7 EEAERER SR Ekwh R IR TT TR AR A HL R AR o5 /%
W1 3,6897 1,0045,0287 4211,4180 0.691
W5t 2 3,5600 1,0332,9182 4594,3803 0.718
W5t 3 3,6172 9981,3708 5193,5208 0.561

M 3 HET LA, AR AN S, S5 2 (AR EM S 1 BT 2.87%, EEREE
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G — i D . TR IR AN, R 2 ML R 1, R E R RIS IR RN T 9.09%, [
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Xt LR S R LS SO S AR SRR AR R SRR, AR WA 3 Fios. 5t 1 PO SEAS B
KAk AR 4,312,879 TC, T35 2 Fidgst 3 A8 TR RN AR TS50 LR 30T P9 B0 AR R 32 25 2

DOI: 10.12677/jlce.2025.141005 37 RBRZ 5


https://doi.org/10.12677/jlce.2025.141005

R, IR

5l 11,902,995 F1 36,016,303 JT, Midzst 2 WA BUK S H a5t 1 Ml 3, FERE AR 1R
F T L AR AN A A ) B, 80 8 R R R R ) S A B T e 2 e SR RIS M BRI A
Y 1 it A SRR R ITE, SRR R R IBRA I S, 3 B AR Sk 2
FEARR R AT DASR A AR F S, TPES &% 3+, DA R BRI SR R, D T i v R Ha R ) R FEL R AR
FRALFI M SRR R Z ERRC 1R B W AR, AT RIS 1A ROR B S .

%107

I e

10F | lksdmaiik

12

P————

WA 2 3
st

Figure 3. Generation system expenditure
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Figure 4. Premium subsidies affected by the carbon price
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Figure 5. The carbon emissions of power producers affected by the carbon price
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Figure 6. Carbon emissions of power generation system affected by carbon price
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Figure 7. Carbon emissions affected by the carbon incentive/penalty coefficient
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Figure 8. Premium subsidies affected by the carbon incentive/penalty factor
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Figure 9. The influence of reliability subsidy on the main index of the model
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