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Project Objective

Determine the optimal process design and operating conditions of the solvent-based CO, carbon capture system.
» Capture CO, from flue gas from low concentration sources (i.e., NGCC power plants)
* Perform Techno Economic Analysis at high CO, capture rates
« Compare solvent-based CO, capture with alternative net-negative emission technologies.
* Quantify process and model uncertainties for high CO,, capture in solvent-based systems.

Optimization Problem
Problem Implemented in FOQUS (Framework for Optimization, Quantification of Uncertainty, and Surrogates)[1]

CO, Compressor
Pure C02 transporte —————————————————————————————— =
to storage

H20 Makeup I . . . .
Mixor J e —— I Optimization Formulation
' X Minimize LCOE

A

I

Liquid Knockout

=
]
N
Ve
e
\—’

A A A

~

N\
p Rich Sol v
| \‘.@<: \J Ttla:np;':tznrte /;‘\Reboiler
orrect Rich Solvent Q/j

X
Lean Solvent Condenser |
BE | " FusGas Tk ' S.t. .. .
-ean Solvent Gooler S R Bounded decision variables:
Lean Solvent Absorber | X < X < X ) ]
h X colume Stripper | - T design and operation of capture
: In/Out . Pressure | "
IH-\b:sorber Packedg Intercoo.lers oo Rich . " Stripper | un It
eight . ; Intercooling Hoat Str.lpper Pac.ked Column I ~ .
SN -l Ly emperatre ceenanger | " e . h(Xx) =0 CO, capture, material & energy
g v v N/ = ANl | balances, process economics
|
|
|
|

Contact Craing g(x) <0 flooding in columns < 80%.
D IP/LP Steam extraction < 80%
S ) Y L o0 o5 o5 5 6 S O S-S S-S - a N T T B B B & 6 6= r
Flue Gas ‘ ] < e <
Flue Gas " — Rich SoﬂPump Lean SoﬁPump I

Temperature

irculatin |______ _________
e oo Waie Purp ~~~.Economic Model (IDAES Framework)
Highlighted are Decision Variables for Optimization Problem I Levelized cost Of electricity (LCOE)

|
References '_N_G_C_C_' l\_/l E'A_‘ system. [_2]_ [§ | 5

[1] Eslick, John C., Ng, Brenda, Gao, Qianwen, Tong, Charles H., Sahinidis, Nikolaos V., and Miller, David C.. A Framework for Optimization and Quantification of Uncertainty and Sensitivity for Developing Carbon Capture Systems. Netherlands: N. p., 2014.

Technoloo

Techno-Economic Analysis and Optimization of NGCC Solvent-based
Carbon Capture Systems at High Capture Levels

Carbon Capture Simulation for IGUstry impac Anuja Deshpande ¢, Joshua Morgan %, Brandon Paul 2, Miguel Zamarripa 2, Michael Matuszewski 4, Benjamin Omell !
Laboratory Support Contractor

Optimal Designs (Compared to Sensitivity Analysis from Literature [4])
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Quantifying Impacts of Uncertainty on High Capture Designs

Thirteen parameters considered in the thermodynamic and mass transfer models, selected based on Sobol analysis [4] [5]
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Carbon Capture Simulation for Industry Impact
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