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Fig.1 Integration of biomass combustion power generation and CaO heat storage for wind power disposal
and CO, negative emission
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Fig.2 Structure of biomass-fired power plant
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Table 1 Physical parameters of main system modules
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Table 2 System performance parameters

A SEHL FEALA R CO. & E# HVHE AR M H CO, B/ FHLA BT fEH Ceos/ (kg *
HEROPIR KRR IR/ Ty TR/ ML/ IR/ KR/ (kg-h ) KRR EHR R/ <kw“.h> N
E/C R/ kW kW  ThE/kW kW (MW-+h) kW (MW :h i B/% F/N 0%
FHE1 700 4 670.2 3929 244,79 478.11 98.359 2 000 5.929 6 1573.89 27.15 28.32 37.06 0.787
FFE2 670  4717.1 3929  246.53 482.12  98.715 2000  6.304 2 1584.22 27.15  28.43 39.40 0.792
FFE3 650  4609.6 3929  249.69 492.38  97.799 2000  5.444 8 1596.12 27.15  28.16 34.03 0.798
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Table 3 System economic parameters
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Fig.3 Influences of carbonation reactor temperature
on integrated energy storage efficiency and CO, capture
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Fig.4 Influence of calcinations reactor temperature
on integrated energy storage efficiency and CO, capture
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Simulation of High-temperature Energy Storage System for Wind Power Accommodation

with CO, Negative Emissions

ZHOU Chi, XIANG Wenguo, CHEN Shiyi, XU Youbo
(Key Laboratory of Energy Thermal Conversion and Control of Ministry of

Education (Southeast University), Nanjing 210096, China)

Abstract: The reverse peak load characteristics of wind energy result in a large portion of the wind power wasted. In order to
solve this problem, a novel biomass-fired power plant integrated by CaO energy storage under high temperature for wind power
accommodation with CO, negative emissions is proposed. A model based on CaO energy storage integrated biomass-fired power
plants is built to simulate wind power accommodation and CO, capture. The thermodynamic performances of the system are
analyzed using Aspen Plus software and the influences of the carbonation reactor positions on the energy storage efficiency and
the CO; capture are also discussed. Meanwhile, combined with the sensitive analysis on carbonation reactor and calcinations
reactor, the energy storage efficiency of the system is calculated to be 39.4% while the CO, capture for wind power reaches

0.792 kg/ (kW + h) under the optimal operation condition.

Key words: wind power accommodation; CaO energy storage; biomass-fired power plant; CO, emission
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