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The Cost of Cycling Coal Fired Power Plants, Coal Power Magazine, 2006
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&’ Motivation: Cost of Spinning Reserves

Power Supply Curve
NREC Region, 2010
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Low Utilization =
High Cost / MWh
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ﬁ CO, Removal

U Oxy-combustion (1 . 9./kg CO2)

U Chemical and Physical Absorption (1.72 MJ_/kg CO.,)
U Membranes (1.3 MJ_/kg CO,)

U Cryogenic Carbon Capture (0.7 MJ_/kg CO,)
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ﬁ Advantages of the CCC Process

U Rapid-load-change capability
U Flexible operation
U Scalable energy storage

U Energy recovery with heat integration
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Refrigerant Compression, Liquefaction, and
Expansion
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Hybrid System of Power Generation and CCC
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= Improved Profitability through Integration

U Dynamic integration of CCC with power generation units
U Meet residential and CCC electricity demands
U Maximize operational profit of the hybrid system

U Minimize cycling of the coal power plant

13



Optimization Approach
U Objective function: J&norm
h RB LU Q L
| 83
U Dead-band for the controlled variable

U Prioritize multi-objective functions

Ul Active Set or Interior Point Solvers
i APOPT or IPOPT

U APMonitor Modeling Language
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U Significant variations in
coal power plant in
load-following case

U Variations in baseline
case to avoid
overproduction of power
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@ Power Production vs. Electricity Demand
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U Meet the total electricity demand

U Refrigerant storage used in gas turbine

U 100% utilization of the wind power
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