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Fig.1 Structure chart of the combined
cooling, heating and power microgrid
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Fig.8 Optimal results of the typical day of December
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Fig.9 Cooling power balance of the typical day of June
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Table 1  Sensitivity analysis of the price of
natural gas to the configuration

P /ety KL etk MT  FHjgh 8% H
/56 (kW-h)"'] /kW /KW /kW /(kW-h) /%5T

4000

0.04 5000 855.43 2 144.7 3000 96 731.53
0.051 6 5000 855.43 2 144.7 3000 100 175.5
0.35 5000 855.43 21447 3000 102 669.4
0.40 5000 900.13 21447 3000 26 299.3
1.00 5000 955.79 21447 3000 38 175.12
1.50 5000 960.92 2 144.7 3000 53 019.89
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Optimal Operationand Sensitivity Analysis of the

Combined Cooling, Heating and Power Microgrid
CUI Lin', TANG Yiyuan®’
(1. State Grid Key Laboratory of Substation Intelligent Equipment Testing Technology ( State Grid Jiangsu Electric Power
Research Institute) , Nanjing 211103, China; 2. Jinan Power Supply Company, Jinan 250012, China;
3.College of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract: The combined cooling, heating and power ( CCHP ) microgrid is a kind of distributed power system with the
cogeneration plant as the core part, existing three kinds of energy balance, including various distributed micro-sources. The
CCHP micro-grid has a lot of advantages such as high energy utilization ratio, strong power supply reliability, low
environmental pollution and flexible dispatching. Models of mixed integer programming ( MIP) composed by a variety of power
mathematical models and constraints are established, so the system can better accord with the actual situation. Considering the
economic dispatching of micro-grid, this paper simulates the optimization of typical day of each month for the minimum cost of
overall system using CPLEX and the result should meet the needs of electrical-cold-heat load in this micro-grid. Simulation of
optimal sizing and the optimized operation of typical daily load of different seasons can learn from the simulation results, so the
powers can work economically. Meanwhile, sensitivity analysis of natural gas’s price was established to evaluate the impact on
the operation of the system.

Key words : microgrid; combined cooling, heating and power ( CCHP) ; optimal operation; sensitivity analysis; CPLEX
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