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An optimization model of benchmark electricity price for coal fired power generation
considering the uncertainty of carbon price and electricity price
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Abstract: With the promotion of carbon emissions trading market (hereinafter referred to as “carbon market” )
agents, the carbon emission cost of coal-fired generation enterprises will continue to rise. Therefore, the existing
benchmark electricity price for coal-fired power generation can hardly cover the cost of coal-fired power generation
that increases year by year. In this context, a two-layer optimization model for the benchmark electricity price for
coal-fired power generation that takes into account the uncertainty of electricity price and carbon emission trading
price (hereinafter referred to as “carbon price” ). A multi-objective optimization model based on CVaR (conditional
value-at-risk ) for the benchmark electricity price of coal-fired power generation is constructed in the upper layer
with the power grid company as the main body. In the lower layer, with power generation enterprises as the main
body, an electricity market declaration model for coal-fired generation enterprises considering carbon price is estab-
lished. The multi-objective two-layer optimization model is solved by transforming it into a single-objective two-layer
optimization one using the hierarchical sequence method. The example analysis shows that the carbon price rise and
its increased volatility will derail coal-fired power generation enterprises’ initiative to generate electricity. The
benchmark electricity price needs to be raised accordingly, while the optimal value of the benchmark electricity
price is approximately linearly related to the carbon price.

Keywords: carbon emissions price; coal-fired power generation enterprise; benchmark electricity price; multi-

objective optimization; two-layer optimization
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Fig.1 The two-layer optimization model of benchmark elec-
tricity price for coal-fired power generation
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Fig.2 Installed capacities and annual utilization hours of ma-
jor coal-fired power plants in Zhejiang Province
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Table 1 Fuel costs, carbon emission efficiencies and risk ap-
petite factors of coal-fired power plants

. J%fﬂﬁiz?i& ﬁf}%ﬁkﬁﬁz%{% m%ﬁ‘&ﬁi’%%ﬂz
/(JG-MWh™) /(t-MWh™) /107°
YH 328.145 0.722 2.433
BS 323.040 0.793 4.878
SL 308.985 0.718 5.000
JE 351.490 0.890 2.155
CN 365.579 0.890 4.926
LH 345.851 0.845 4.854
NS 330.413 0.747 4762
BL 333.518 0.795 7.937
BE 353.842 0.808 5.051
QJ 336.213 0.850 3.968
WS 381.017 0.916 3.846
LX 382.495 1.069 3.788
LQ 340.685 0.776 3.788
CX 331.119 0.706 7.576
WZ 340.065 0.800 7.576
TZ 335.397 0.813 7.353
JX 350.808 0.873 15.152
CE 369.724 0.820 7.576
WE 384.637 0.947 15.152
WS 421.240 1.074 15.152
CE 349.735 0.859 11.299
LX 349.519 0.898 15.385
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