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Abstract: Carbon capture, utilization, and storage (CCUS) is one of the crucial approaches for the low carbon
development of coal power, and the large-scale development of coal power with CCUS is one of the key
measures for the low carbon power transition. Based on a power transition technology-economy-emission
simulation model considering coal power with CCUS, the power, emission, and economic indicators of the
power transition pathways for different scales of coal-fired power with CCUS are simulated and evaluated
under given parameter conditions. The optimal coal-fired power with CCUS development pathway was selected
based on the objective of minimizing the overall economic cost. The results indicate that the coordinated
development between CCUS and new energy has the potential to reduce the total economic cost of low carbon
energy transition. The constraint of no longer building new coal-fired power plants after a certain year should
not be included in the optimization of power transition pathway and the development pathway of coal power
CCUS should be optimized under given parameter conditions and its sensitivity to relevant parameters should

be analyzed. It emphasizes that the pathway optimization results should be updated in a timely manner



according to the latest parameter conditions.
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Tab.2 Total economic cost of the three development pathways

with different system cost (trillion yuan)
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Tab. A1 Main parameters of coal power generation units

Waism  TPEEWUER HUE s PE EbEEORHK
FH (MW)  (ghWh) o MwW)  (g/kWh)

Coal001 1991 1000 335 Coal028 2007 2500 302
Coal002 1992 1300 334 Coal029 2007 13000 302
Coal003 1993 1700 332 Coal030 2008 2500 300
Coal004 1994 2000 330 Coal031 2008 14500 300
Coal005 1995 2500 328 Coal032 2009 2500 298
Coal006 1996 1000 325 Coal033 2009 16000 298
Coal007 1996 2000 325 Coal034 2010 2500 296
Coal008 1997 1000 323 Coal035 2010 17500 296
Coal009 1997 2500 323 Coal036 2011 3750 294
Coal010 1998 1000 321 Coal037 2011 18250 294
CoalO11 1998 3000 321 Coal038 2012 3750 293
Coal012 1999 1000 319 Coal039 2012 20250 293
Coal013 1999 3500 319 Coal040 2013 3750 291
Coal014 2000 1000 317 Coal041 2013 22250 291
Coal015 2000 4000 317 Coal042 2014 3750 289
Coal0l6 2001 1500 315 Coal043 2014 24250 289
Coal017 2001 5000 315 Coal044 2015 3750 287
Coal018 2002 1500 313 Coal045 2015 26250 287
Coal019 2002 6500 313 Coal046 2016 5250 285
Coal020 2003 1500 311 Coal047 2016 23750 285
Coal021 2003 8000 311 Coal048 2017 5250 283
Coal022 2004 1500 308 Coal049 2017 22750 283
Coal023 2004 9500 308 Coal050 2018 5250 281
Coal024 2005 1500 306 Coal051 2018 21750 281
Coal025 2005 11000 306 Coal052 2019 5250 279
Coal026 2006 2500 304 Coal053 2019 20750 279
Coal027 2006 11500 304 Coal054 2020 5250 277
/ / / / Coal055 2020 19750 277

®A2 BEIBARSERKFTHRMRGHA Gr/RRE)
Tab. A2 Unit system cost by power type at different penetration levels (Yuan/MWH)

R IR e S it b AR i RN Jutk KH AN
S5 FIKT 10% 30% 10%  30% 10% 30% 10% 30% 10% 30% 10%  30% 10%  30%
RS R AN 5 32 32 2.4 24 114.1 138.9 143.6 197.8 103.7 197.9 5.9 5.1 120 9.8
ARG RAE 6.9 6.9 3.6 3.6 130.9 1977 2108  269.5  267.7 3755 8.7 83 157 144
IR =S 9.4 9.4 3.9 3.9 1433 307.0 2519 3177 4052 5807 117 109 217 193
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