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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.



3

Cooperative Agreement No. DE-FE0031841
PROJECT OVERVIEW
Funding: $17,509,676
DOE: $14,004,676
20% Cost Share: $3,505,000 (PSGC)
Work Period:  1 Jan 2020 – 31 Dec 2021 

PROJECT OBJECTIVES:
Overall: Perform a Front-End Engineering Design (FEED) study for the retrofit of the 
Prairie State Generation Company’s (PSGC) coal-fired power plant with post-
combustion carbon capture. The FEED study will outline the use of Mitsubishi Heavy 
Industries’ (MHI) Advanced KM CDR Process™ to retrofit one of PSGC’s two generating 
units (approximately 816 MWe). The FEED study will enable PSGC to move forward 
with actual build/operate in future work.
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Project Team Management Structure



TECHNICAL BACKGROUND

FRONT-END ENGINEERING DESIGN STUDIES FOR CARBON CAPTURE 
SYSTEMS ON COAL AND NATURAL GAS POWER PLANTS
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Mitsubishi Heavy Industries’ (MHI) Advanced KM CDR 
Process™
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Project Technology Development 1990 - present
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Opportunity to Evaluate Improved Solvent (KS-21)

Thermal stability
• Reduce thermal degradation and allow higher stripping T and P, reducing compression 

work

Oxidative stability
• Potentially more tolerant to impurities 
• Reduce amine oxidation and HSS formation rate

Volatility
• Reduce amine loss from emission and cost of water wash system
• Steam consumption savings outweigh cost increases due to higher solvent circulation



TECHNICAL APPROACH / PROJECT 
SCOPE

Key Activity
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Project Tasks
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Task # Task

1.0 Project Management and Planning 

2.0 Front-End Engineering Design (FEED) Study

2.1 Design Basis

2.2 Preliminary Engineering

2.3 ISBL Detailed Engineering

2.4 OSBL Detailed Engineering

2.5 Studies and Investigations

2.6 Cost Assessment

3.0 Regulatory and Permitting at Host Site

4.0 Final FEED Study Package



Project Milestones
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Task / 
Subtask #

Deliverable Title Due Date

1.0 Project Management Plan Update 3/3/2020

2.0 Design Basis Document Complete 10/30/20

2.0 Report on Utility Requirements 11/19/20

3.0
Preliminary Regulatory and Permitting 

Pathway
2/18/21

2.0 HAZOP Review 4/30/21

2.0
Impact on Kaskaskia Watershed Document 

Complete
5/28/21

2.0 Constructability Review Complete 6/30/21

3.0
Regulatory and Permitting Analysis 

Complete
8/6/2021

2.0 Detailed Engineering Document Complete 11/30/21

4.0 Final Report Submitted 12/31/21

4.0 FEED Study Package Complete 12/31/21
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Risk & Mitigation Strategy



PROGRESS AND CURRENT STATUS

Key Activity
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Carbon Capture Facility Location
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Source:  Google Earth



Carbon Capture Facility Location
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Carbon Capture Facility Location
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Duct Tie-in
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• Duct Tie-in 
• Ductwork to facility
• Auxiliary Boilers
• Cooling Tower
• Administration Building
• Water Treatment
• Wastewater Treatment
• Raw Water Pipeline
• Raw Water Storage Pond
• Storage Tanks
• Utility Systems
• Fire Protection Layout
• Roads and Storm Drainage
• Site Lighting
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OSBL
• Draft Fan

• Flue Gas Quencher

• Absorber

• Regenerator

• Product Compressor

ISBL



Steam and Electric Sourcing Study

• Auxiliary Boiler

– Purchasing power from the grid

Transportation Study

• Identified and evaluated transportation routes to bring 
equipment and modules to the site

Water Supply Study

• Draw raw water from the Kaskaskia River

• Build a storage pond for drought conditions
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Studies 



Water and Wastewater Treatment Study

• Selected the systems for treatment of incoming raw water and 
exiting wastewater

Cooling Water System Study

• Closed loop system with draft cooling tower

Compressor System Overpressure Relief

• Evaluation of overpressure relief locations long the 
compression path
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Studies 



Constructability Review

• Evaluate and identify construction access, lay-down areas, lift 
plans, and sequencing of construction work

Project Execution Schedule

• A detailed project schedule will be developed to aid in the 
overall construction timeline and costs associated with the 
contractors

Hazard and Operability (HAZOP) Review

• An in-depth examination of the ISBL section to identify and 
evaluate any process or equipment risks. Recommendations 
for changes to the system design or operation will be made 
based on the HAZOP findings
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Studies 



REMAINING TASKS

Key Activity
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• Continued Review of Design to Identify Ways to Lower Costs

• Contracting/Procurement Strategy

• Project Capital Cost Estimate (+/- 15%)

• Completion of Regulatory and Permitting Analysis

• FEED Study Package Completed

• Submission of Final Report
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Moving Forward 
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