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Abstract: Full life cycle carbon emission accounting and the carbon trading mechanism fully reflect the green and
coordinated development concept. This of great significance for guiding the low-carbon construction of the market. In
response to the demand for enhancing market economic and environmental benefits, an operational strategy for energy
and frequency regulation markets considering multi-stakeholder lifecycle carbon accounting is proposed. First, based on
the full lifecycle assessment method, the carbon emissions of each stage of energy equipment in the market are
quantitatively analyzed, the carbon emission coefficients are calculated, and a carbon trading cost model is established.
Second, considering carbon emission accounting and carbon trading mechanisms throughout the entire lifecycle, with the
objective function of minimizing the declared costs and total carbon emissions of each market entity, a clearing model for
the energy and regulation market is constructed. Finally, the IEEE 39-bus system is used for case validation, and the
results demonstrate that the proposed model effectively balances the maximization of economic and environmental
benefits of market participants.
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Fig. 1 Energy and regulation market trading chart considering

full lifecycle carbon accounting
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Table 1 Energy storage station information

g R 1 2 3 4
AR /(GE/MWh) 400 400 500 500
7o AR /(JG/MWh) 200 200 260 260

KA REZS B 0.90 0.92 0.85 0.95
RAMERE A 0.10 0.05 0.10 0.05
B /(T/MW) 12 16 18 16
BRI/ (OT/AMW) 15 13 20 24
PR 1 12 12 1
RRREAEL 12 8 8 12
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Table 2 Thermal power plant information

LA R AR AR LV LTV RN
ZHH R . . .
(JL/MWh) (JG/AMW) (L/MW)
30 200 16 10
31 200 18 12
32 250 14 8
33 250 16 10
34 250 18 12
35 300 14 8
36 300 16 10
37 500 18 12
38 500 16 10
39 500 18 12
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Fig. 5 Clearing electricity prices in the energy market
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Table 5 Comparison of revenue for each unit with
different carbon trading prices
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