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Optimization of Cogeneration System under Multiple Scenarios of
Renewable Energy Penetration

HUANG Zhi-jun
(Inner Mongolia Datang International Toktor Power Generation Co. ,Ltd. ,Hohhot, China,Post Code:010206)

Abstract: Aiming at the problems that the traditional combined heat and power (CHP) system is limited
by thermal — electric coupling, resulting in low flexibility and weak renewable energy accommodation , this
paper analyzes the mechanism of insufficient flexibility of traditional CHP system and uses ground source
heat pump (GSHP) to improve its flexibility. In order to determine the optimal capacity of GSHP, the
optimization model of CHP-GSHP system considering load shedding penalty, renewable energy abandon-
ment penalty, equipment investment cost and operation cost is established. The results show that the ca-
pacity of GSHP increases with the increase of renewable energy penetration, meanwhile ,the integration of
GSHP can enlarge the operational domain of system to improve the renewable energy accommodation ca-
pacity. This model is applied to three scenarios with renewable energy penetration rates (i.e. the ratio of
renewable energy generating capacity and total power generating capacity) of 15% ,40% and 55% , re-
spectively. The results show that under the optimal capacity of GSHP,the typical daily costs in the three
scenarios are saved by 38% , 64% and 70% ,the energy utilization rate of the integrated system exceeds
100% , and the penalty costs of renewable energy abandonment are reduced by 100% , 89% and 89%
respectively.

Key words: combined heat and power ( CHP) system, flexibility transformation, renewable energy pene-

tration, ground source heat pump( GSHP)
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Fig. 1 Hybrid cogeneration system with renewable energy
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Fig.2 Operational domain of cogeneration system
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Fig. 4 Optimization process
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renewable energy penetration rates
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under different penetration rates

Fig.9 Cost comparison before and after system

renovation
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