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Small Scale Pilot (0.5MW)

• Scope: Design, construct & test a pilot 

scale facility at the National Carbon 

Capture Center in Alabama

• 2014-2015 Design   

• 2016:  Operation

2

GE’s CO2 Solvent Separation Technology
Features

• Non-aqueous aminosilicone solvent, low water 

usage, low corrosivity

• Smaller footprint, simpler design, lower capital 

cost, lower operating cost

• Mature unit operations, robust system 

integration & heat management

• Low volatility (emissions),

• Successful bench scale demo completed

Bench scale CO2 Capture Skid

NCCC Infrastructure 

for 0.5 MW Pilot

Large Scale Pilot (10MW)

• Phase 1 Scope: Design facility for test at 

TCM, Mongstad, Norway

• TEA - Q1 2017
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CCSI CRADA- GE/ WVU/ LANL

Problem:  Limited solvent data & experience creates a risk for 
accelerating scale-up (viscosity, density)

CRADA Scope:  Use CCSI Tools to improve predictability of 
scale-up (physical properties, process model)

Critical Toolset:  Process Systems (Solvents)
FOQUS: Physical & thermodynamic property regression and UQ

Advantages:

Ability to utilize real solvent properties in a USER  model fed 
to ASPEN Plus process model

Uses all of the limited data available by calibrating to the 
bench scale data
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Property Regression & Process Model

Lab 
Data

Bench 
Data

10MW Scale
Pilot

Small
Scale
Pilot

Process
Model

Property 
Regression

& UQ

• Property regression & UQ 
first necessary step in 
scale-up 

• Regression functions to 
inform the pilot and 
assimilate data for the 
process model

• Robust process model key 
to large scale pilot and 
plant scale economics

550MW Plant 
Scale (TEA)
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FOQUS Optimization

FOQUS 

optimization tool

Optimized 

parameters 

for:

Interfacial 

area

Mass transfer 

coefficients

Reaction 

kinetics

Bench-scale 

Absorber

WWC data

Bench-scale 

Desorber

NCCC 

Absorber

NCCC 

Desorber
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Preliminary results
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CO2 capture % - Bottled
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CCSI
Tools

CCSI
Tools
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CCSI CRADA - GE/ WVU/ LANL 

• Existing data:  Used to create preliminary models

• Update Model:  Additional data is obtained from the 
bench scale testing and WWC – by August 1st

• Calibrate Model:  Incorporate additional data for further 
model calibration August – September 2016 

• Validate: Use the model during pilot testing to inform 
the pilot test and understand additional data needed at 
the bench scale - Q3 2016

• Robust Process Model:  Team will create a more robust 
process model - by end of 2016

WWC Absorber Desorber
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Benefits of this collaboration

Reduces the risk for scale up by advancing a rigorous and 
scalable model for 550MW scale 

Identified entirely new areas where additional work would 
accelerate scale-up and reduce risk. 

Improves understanding of uncertainty of model prediction 

Ability to compare the current GE model of the bench scale 
system to a model with additional robustness

FOQUS tool allowed a more efficient way to determine 
parameter sensitivity

GE and CCSI team improved FOQUS software through 
testing and feedback

Common platform for analysis can be used for comparison 
of multiple technologies



9 /
DOE Grant DE-FE0013755

June 24, 2015

Acknowledgment: This material is based upon work supported by the Department of 
Energy under Award Number DE-FE0013755.

Disclaimer: This report was prepared as an account of work sponsored by an agency 
of the United States Government.  Neither the United States Government nor any 
agency thereof, nor any of their employees, makes any warranty, express or implied, 
or assumes any legal liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights.  Reference herein to any 
specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency 
thereof.  The views and opinions of authors expressed herein do not necessarily state 
or reflect those of the United States Government or any agency thereof.




