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Table 2 The impact of wind power stability p on the purchasing quantity

of the electricity retailer
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Table 3 The impact of cost sharing ratio A on the total purchasing

quantity of the electricity retailer
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Table 4 The impact of wind power stability p and cost sharing ratio A

on the on-grid price
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Table 5 The comparison of optimal decisions in the supply chain with different carbon constrained policies
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Table 6 The comparison of wind power supplier’ s profit and ECE under different carbon constraint policies
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Table 7 The comparison of thermal power supplier’ s profit under different carbon constraint policies
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Fig. 1 The impact of A,L on the optimal profit of the wind power supplier Fig.2 The impact of A,L on the optimal profit of the thermal power supplier
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Fig.3 The impact of A,L on the optimal profit of the electricity retailer Fig.4 The impact of A,L on the whole profit of the power supply chain
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Fig.5 The optimal carbon constraint policies for the wind power supplier Fig.6 The optimal carbon constraint policies for the thermal power supplier
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Optimization of pricing strategies for competitive grid-connected wind power
and thermal power: The impact of carbon constraint policies

XIE Jia-ping', WEI Li-hong®", ZHANG Wei-si’, ZHU Wei-jun', KONG

Ling-cheng"

1. College of Business, Shanghai University of Finance and Economics, Shanghai 200433, China;

2. International Business School, Shanghai University of International Business and Economics, Shanghai
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Abstract: The high emissions of the power industry have accelerated the advent of the carbon constraint era.
This paper, considering different carbon constraint policies, constructs a cost-sharing contract for the electrici-
ty supply chain composed of power generators (a wind power supplier and a thermal power supplier) and an e-
lectricity retailer. The aim is to study the bidding strategies for interconnection to grids under carbon emission
constraint, and examine the impact of different carbon policies on the electricity market. Our research shows
that: 1) Whether it is possible to solve the difficulties of wind power grid connection in a competitive power
supply market relates not only to the reduction of wind power intermittency, but also to the cost of thermal
power generation. 2) Under an aggressive carbon cap policy or carbon tax policy, the introduction of a cost
sharing contract both promotes the grid connection of wind power and achieves a pareto improvement in the
profit of the power supply chain. 3) The impact of each carbon constraint policy on power supply chain de-
pends on the scale of both the tax rate and the carbon cap. Although the cap and trade policy is not ideal for
the electricity retailer, it is the optimal policy that promotes the development of the entire power system under
an appropriate carbon cap. At this point, the effective measure for the government to reduce carbon emissions
is either to reduce carbon caps or increase carbon trading prices, and the government’ s strategy follows a two-
threshold policy.

Key words: on-grid price; competitive grid connection ;carbon constraint policy; cost sharing; wind power
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