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Carbon emission accounting and analysis for a coal and biomass co-fired power
plant coupled with carbon capture and storage

ZHANG Shihao, ZHAO Yue, LI Xiaoshan, WU Fan, LUO Cong, ZHANG Liqi

(School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: [Objective] Co-combustion of coal and biomass coupled with CCS technology has negative carbon
emission potential, which is one of the important paths to realize the low-carbon transformation of coal power. This
study aims to further explore the carbon reduction potential of this technology in enterprise-scale application.
[Methods] A carbon accounting system is established at the enterprise level. Taking a 350 MW coal and biomass
co-combustion plant coupled with CCS technology as the research object, the optimization of the carbon accounting
model for the combustion process, desulfurization process, and indirect emission is carried out based on the whole
process of “combustion end - CCS end”. The carbon flow analysis of multi-source emissions is carried out to
quantitatively evaluate the impacts of biomass type, blending ratio and carbon capture efficiency on carbon
emissions. [Results] The results show that straw blending has a slightly better emission reduction effect than wood
blending. Increasing the blending ratio and carbon capture efficiency will increase the indirect carbon emissions of
the CCS system. Under the conditions of less than 20% blending ratio and 80%~100% carbon capture efficiency,
increasing the blending ratio of biomass can get more net emission reduction benefits than increasing the carbon
capture efficiency. There is a significant parameter coupling effect among biomass type, blending ratio and carbon
capture efficiency. [Conclusion] The results of the study provide data support and decision-making basis for power
generation enterprises to formulate low-carbon transition strategies.
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Tab.1 Proximate and ultimate analysis of fuels

o Tolk s34 JCE T

Wa(M)%  WalA)%  Wa(V)%  WalFC)%  Qued(MJ KgL) Wa(C)%  WalH)%  Wa(OY%  Wa(N)Y%  Wa(S)I%
Ht 16.00 5.04 28.05 50.91 243 64.00 3.78 10.08 0.67 043
TEHT 413 13.56 67.77 1454 137 38.09 6.15 37.31 0.70 0.06
A 35.00 4.29 48.69 12.02 131 3173 3.87 24.62 0.41 0.08
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Fig.1 Greenhouse gas emission sources of coal-biomass co-
firing coupled CCS power plants
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Fig.3 Total carbon emissions from combustion processes obtained by different methods
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Tab.3 Annual values of discounted carbon emissions from
power generation equipment

BRI g il PR 1 B R FE e AR
Zhe (X108 5% al) (kg 55124 (X 10*t)
0 1370 0.178 2.443
5% 1370/3.2 0.178/0.171 2.448
10% 1370/1.8 0.178/0.171 2.446
15% 1370/1.3 0.178/0.171 2.446
20% 1370/1.1 0.178/0.171 2.444
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Tab.4 Annual values of carbon emissions indirectly
generated by CCS system
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80% 26.8 26.3 26.5 26.6 26.8
85% 28.4 27.9 28.1 28.3 28.4
90% 30.1 29.5 29.7 29.9 30.1
95% 31.7 311 31.3 315 317
100% 333 328 329 331 333
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