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Southern Company (NYSE:SO)Southern Company (NYSE:SO)

2007 Financial Performance:
• Revenues: $15.4 billion
• Net income:  $1.73 billion
• Assets:  $43.0 billion; 42,000 MW; 287 units
• 1 of top 3 electric utilities in the U.S. 
Core service area

• 120,000 sq.miles
• 4.3 million customers, 12 million people



Table 2. Top 50 Emitting Power Plants for CO2

By Tons CO2 (2006)





Goals of PSDF COGoals of PSDF CO22 Capture Development ProgramCapture Development Program
Offer a unique flexible testing facility where processes can be 
tested on coal derived gas at various scales

Serve as a technology development facilitator by providing 
facilities for the scale-up from bench-top to engineering-scale

Solicit and incorporate activities and projects from a wide variety 
of participants and partners.  Find “Best-in-class” Technology.

Deliver innovation through a cross-cutting, collaborative project 
portfolio that provides an accelerated pathway to cost-effective 
CO2 capture technology for coal fueled power production 



Carbon Sequestration Roadmap
• Post-Combustion

•Chemical / Physical Solvents
•Chemical / Physical Sorbents
•CO2 / H2 Membranes

• Pre-Combustion
•Chemical / Physical Solvents
•Metal Organic Frameworks
•Membranes

Gas Clean-up
•Mercury Sorbents

Advanced Generation
•Fuel Cells
•Biomass Gasification

PSDF links PSDF links DOEDOE’’ss Coal Power R&D Coal Power R&D 
Program to the Commercial MarketProgram to the Commercial Market

Core R&D Technology 
Development Activities*

Facilitate / Accelerate
Technology Development

CCPI Technology 
Demonstrations

Clean Coal Technology
Commercial Market

*

PSDF Component 
Testing & Evaluation

*

*



COCO22 Capture effort is similar to other major Capture effort is similar to other major 
technology programs (e.g. SCR)...technology programs (e.g. SCR)...
Concept

1986
Proposal

1987
Pilot Plant Design, Construction and

Operation at Plant Crist  1990- 1996
First Commercial SCR Unit

SEI’s Birchwood Plant  1998
Commercial SCR

Deployment, 2001 - present



EPRI Study: PostEPRI Study: Post--Combustion TechnologiesCombustion Technologies



Carbon Capture Technology Carbon Capture Technology 
Development at PSDFDevelopment at PSDF

1. Post-combustion (Pulv. Coal) 

2. Pre-combustion (IGCC)



FGD

Stack

ID Fan

Pilot Solvent 
Test Unit #1

Pilot Test 
Unit #2

Pilot Test 
Unit #3

Bench Scale Test Units

PostPost--Combustion Carbon Capture Center Combustion Carbon Capture Center (PC4)(PC4)
Plant GastonPlant Gaston

3 MWe
60 tpd CO2

3 MWe
60 tpd CO2

0.5 MWe
10 tpd CO2

0.5 MWe
10 tpd CO2

1 MWe
20 tpd CO2

1 MWe
20 tpd CO2

< 0.1 MWe
< 1 tpd CO2

< 0.1 MWe
< 1 tpd CO2

880 MWe
12,000 tpd CO2

880 MWe
12,000 tpd CO2

P = 1” WC T = 140 F
CO2 11.1% (by vol)
O2 6.6%
N2 68.8%
H2O 13.4%
SO2 25 ppmv
H2SO4 3 ppmv
HCl 1 ppmv

P = 1” WC T = 140 F
CO2 11.1% (by vol)
O2 6.6%
N2 68.8%
H2O 13.4%
SO2 25 ppmv
H2SO4 3 ppmv
HCl 1 ppmv





Alabama Power Plant E.C. GastonAlabama Power Plant E.C. Gaston
Wilsonville, AlabamaWilsonville, Alabama

Existing
PSDF



E.C.GastonE.C.Gaston
PostPost--CCombustion ombustion CCarbon arbon CCapture apture CCenter (PC4)enter (PC4)



Status of PSDF PC4 Status of PSDF PC4 
Civil EngineeringCivil Engineering

• Initial site surveying & 
soil sampling 
completed

• Identification and 
relocation of 
underground piping & 
conduit

• Site preparation 
design started, 
including retention 
pond

• Second survey under 
way



Status of PSDF PC4Status of PSDF PC4
Process EngineeringProcess Engineering

• Infrastructure
– Heat and Material Balances 

updated with input from Pilot 
Solvent Test Unit H&MB

– Water Requirements finalized 
(quality,   quantity and sources)

• Pilot Solvent Test Unit
– Heat and Material Balances 

completed for base case solvent
– Process Flow Diagram (PFD) 

complete
– Equipment sizing of heat 

exchangers and tanks underway



Pilot Solvent Test Unit Modular DesignPilot Solvent Test Unit Modular Design

SOLVENT TEST UNIT
MODULAR DESIGN



Pilot Solvent Test Unit Pilot Solvent Test Unit -- DeliveryDelivery

Example – not actual equipment for PC4Example – not actual equipment for PC4



Solvents Solvents (continued) Additives Additives (continued)
Monoethanolamine N-acetylmorpholine Piperazine Methyl Diethanolamine
Diethanolamine Sodium Glycinate Guanadine Hydrochloride Triethanolamine
Methyl-Diethanolamine Potassium Glycinate Monoethanolamine Diaza-Bicyclo-Undecene
Triethanolamine Potassium Taurate Ammonium Chloride Other Sterically-Hindered Amines
Diglycolamine Potassium Sarcosinate Sodium Chlorides Sodium Glycinate
Diisopropanolamine Diaza-Bicyclo-Undecene Other Chloride Salts Potassium Glycinate
Methyl-Monoethanolamine Other Sterically-Hindered Amines Chloroform Potassium Taurate
Morpholine Other Amino Acid Salts Carbon Tetrachloride Potassium Sarcosinate
Ammonium Hydroxide Other Nitrogen-Containing Solvents Dimethyl Sulfoxide Other Amino AcidSalts
Dimethyl Ether Polyethylene Glycol Other Nitrogen-Free Solvents Isopropanol Other Chlorinated Hydrocarbons
Sodium Hydroxide Diaza-Bicyclo-Undecene-1-Hexanol Acetone N-formylmorpholine
Piperazine Other Amidine-Alcohol Systems Ammonium Sulfate N-acetylmorpholine
Potassium Carbonate Guanadine-Alcohol Systems Ammonium Bisulfate Hexanol
N-formylmorpholine Perfluoro-Perhydro-Benzyltetralin Diethanolamine Other Alcohols

PSDF Solvent Screening

Univ of Kentucky Solvent Screening

A wide range of Solvents and Additives A wide range of Solvents and Additives 
will be exploredwill be explored



FGD

Stack

ID Fan

Pilot Solvent 
Test Unit #1

Pilot Test 
Unit #2

Pilot Test 
Unit #3

Bench Scale Test Units

PostPost--Combustion Carbon Capture Center Combustion Carbon Capture Center (PC4)(PC4)
Plant GastonPlant Gaston



• ADA focus:  Assess the viability 
and accelerate development of 
solid-sorbent based capture 
technology PC plants

• Sorbent screening with EPRI and 
DOE funding.  Successful bench 
scale testing and designing pilot 
scale.

• PSDF designed contactor for pilot 
plant.

• Will test at PC plants before 
moving to PC4 in 2010.

ADA Sorbent ScreeningADA Sorbent Screening

CO2 Sorbents



Post-Combustion (PC4 ) Schedule
FY09

Infrastructure – Phase 1

Pilot Solvent Test Unit

Sorbent Screening 
Unit E *

Screening Unit F *

System D

Pilot Unit Commissioning/Op

FY13FY12FY10 FY11

Infrastructure – Phase 2

Membrane 
System G *

System C

Gen. System H *

* Bench scale, ≤ 1000 pph flue gas



• PSFD is a unique test bed for 
technology development

– Combines knowledge of power 
plants with process engineering

– Operations mindset enables utilities 
to be informed buyers

– Multiple supplier options for utilities
• Syngas and flue gas available at 

same site
• Leverage assets – existing 

infrastructure and staff, DOE 
Fossil Energy Program

• Accelerate CO2 capture 
technology commercialization

Summary Carbon Capture Research at PSDF Summary Carbon Capture Research at PSDF 
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