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Fig 2 Hourly electricity combination for a typical summer(a) and winter(b) day of scenario one
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Fig 3 Hourly electricity combination for a typical summer(a) and winter(b) day of scenario two



1 « 109 -
4 (a).
Fig 4 Hourly electricity combination for a typical summer(a) and winter(b) day of scenario three
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Fig 6 Annual gas consumption and the percentage
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operating scenarios of RCCHP system
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The optimal design and operation strategy for combined cooling,

heating and power system coupled with renewable energies

QIU Yuwei,ZHENG Xuyue,ZHAN Xiangyan,
ZHU Xingyi, MENG Chao,ZHAO Yingru”

(College of Energy, Xiamen University, Xiamen 361102, China)

Abstract ; To evaluate the economic and environmental performance of the combined cooling, heating and power (CCHP) system

coupled with wind power and photovoltaic cell, a mixed integer nonlinear model is formulated in GAMS to determine the optimal

technology combination, capacity and operation strategy taking the separated production (SP) system as reference. In this paper. net

present value (NPV) and internal rate of return (IRR) are introduced as economic indicators, and CO, emission reduction rate

(CER) as the environmental indicator, to perform multi-objective analysis. The model is applied to a comprehensive area in Shanghai

by four different scenarios to figure out the contribution made by renewable energy to the CCHP system. The results illustrate that a

combination of electricity purchased from the grid, generated by wind turbines for electric load balance at night and CCHP system

coupled with renewable energy operating in daytime, is capable of eliminating the fluctuation of renewable energy and meeting power

consumption. Compared with SP system, CCHP system coupled with renewable energies (RCCHP) system is a potentially

interesting option to reduce grid dependence and gas fuel consumption and improve environment benefit. However, high initial

investment costs of RCCHP system limit its economic performance and practicality.

Keywords: mathematical optimization; renewable energy;wind power; photovoltaic cell



