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Economical planning of clean heating project to enhance
wind energy accommodation

WANG Jinda'?, ZHOU Zhigang'”, ZHAO Jianing'*, ZHENG Jinfu'"

(1. School of Architecture, Harbin Institute of Technology, Harbin 150090, China;
2. Key Laboratory of Cold Region Urban and Rural Human Settlement Environment Science and Technology,
Ministry of Industry and Information Technology ( Harbin Institute of Technology) , Harbin 150090, China)

Abstract; In three-north regions of China, power regulating abilities of cogeneration units are constrained
significantly by their compulsory heat outputs. Such regulation mode is one of the key reasons for the large amounts
of wind curtailment in the last few years in winter. Introducing electric heating boilers and thermal energy devices
are effective ways to promote wind power integration and reduce the energy consumption of district heat and power
system. In order to get the optimal economic configurations of the clean heating reconstruction projects, a two-layer
optimization model based on the genetic algorithms and traditional unit commitments is proposed in this paper.
First, by analysing the supply and demand relationship of heat and power, a typical structure of the district energy
system (DES) in northern China was given. Then, the daily net benefits were defined as the quantitative economic
indexes for any reconstruction projects. Finally, the two-layer optimization model was obtained by integrating short-
term dispatch models of the DES. In this model, the genetic algorithms are used to search for the most economical
configuration combinations globally, and the fitness values of the population are solved by the inner linear
programming. Case studies indicate that the optimal configurations of the clean heating project were affected by
several factors including the heat and power demands, characteristic of the wind power outputs, and socioeconomic
conditions. Although differences exist between several independent genetic optimizations, any of these solutions are
good enough to meet the requirements of engineering application. In addition, although more wind power can be
integrated by introducing electric heating boilers and thermal energy devices, there is no need to integrate all wind
power because of the law of diminishing return.
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Fig. 1 Typical structure and energy flow of the district energy

system (DES) and clean heating project
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Fig.2 Configuration of centralized heat storage system
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Tab.1 Operating principle of centralized displacement storage
accumulator
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Fig. 3 Solving process of economical optimization for clean
heating project
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Tab. 7 Optimal economic configurations under different
combinations of initial investment
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150 2 000 5 000 0 6 275 912 19 805
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