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4 2 3 0.00108 0.0108 100
5 3 6  0.00297 0.0297 100
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4 2 5 900 3 20 0.005 8
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Fig.6 Variation of nodal energy price
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Table 3 Variation of power generation and demand
MW-h

ﬁ'ftw_’\ﬁ P(;l P(}Z P(;3 P[.3 P]A PI/S
1 116.8  45.0 38.2 40.0 80.0 80.0

2 101.8  45.0 23.2 23.4 76.9 69.7

3 104.6  45.0 20.9 31.8 73.6 65.1

4 1047  45.0 20.9 31.8 73.6 65.2
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Table 4 Variation of heat generation and demand
MW:-h
ﬂ{ﬁﬁ’\ﬁ h(}] hGZ Hl,ﬁ H[/7 HI.S
1 68.6 51.4 20.0 50.0 50.0
2 62.4 51.4 18.2 46.4 49.1
3 52.7 51.4 16.5 41.2 46.4
4 52.7 51.4 16.5 41.2 46.5
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Nodal energy price calculation based on Stackelberg game

model in combined power and heat market
LEI Zhen', HAO Yuchen', ZHU Yueyao', WU Chenyu®, WU Zhi*, GU Wei’
(1. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China;

2. School of Electrical Engineering,Southeast University , Nanjing 210096, China )
Abstract: With the development of integrated energy system and the deepening of power market reform, the production and
marketing of power and heat are getting closer. Building a healthy and efficient market has attracted more and more attention.
Firstly,a combined power and heat market is constructed based on Stackelberg game theory. The independent energy trading
center is responsible for organizing transactions between energy suppliers and users and clearing the market. Then,based on the
proportional sharing principle ,a nodal heat price calculation method is proposed considering production cost and pump operation
cost. The thermal loss occurred in the transmission is considered by modifying the thermal demand function of users. An
interactive iteration algorithm is proposed to solve the optimal equipment output, nodal power price, nodal heat price and
integrated demand response. Finally, the detailed solution process is shown in the case study, which reflects the validity and

practicability of the proposed model.

Keywords : combined power and heat market;Stackelberg game ; proportional sharing principle ; integrated demand response
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