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Features of the 
Chilled Ammonia Process

� Why Chilled Ammonia Process
� Tolerant of flue gas quality

� SO2 in flue gas easily managed
� Waste stream is ammonium sulfate –

fertilizer

� Lower steam use for regeneration –
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� Lower steam use for regeneration –
more readily integrated into the 
power plant steam cycle

� Uses commodity materials for 
reagent

� High purity product stream (99.5+% 
CO2) – meets US standard for 
pipeline quality

� High pressure regeneration results 
in reduced CO 2 compression 
energy         

(high compressor suction pressure of ~250 psi)
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� Scale: 20 MWe slipstream
� ~1.5% of power plant flue gas

� Cost: >$100M
� Funding by AEP, Alstom, RWE, & EPRI

� Capture: Alstom Chilled Ammonia Process
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� Capture: Alstom Chilled Ammonia Process
� Ammonium Carbonate/Bicarbonate Reaction
� >85% CO2 capture rate

� Sequestration: Deep saline formation storage
� ~100,000 tons CO 2 per year
� ~1.5 miles below the plant surface

� First CO 2 Capture: September 1, 2009

� First CO 2 Storage: October 1, 2009

� Planned operation: 1 to 5 years



��������
���	�
���

���������
��
�
����

������������

��������
�������

���

���
����

���	�������������������
�� �� � �
�	�����������
&'��� ��()��$���
�����*����+������,��-./����0
���1� ���2��3

6

���	�
��� ������������
����
����

���������������������

���������������������
�� ���
�����
�
���
���

��



�!!��"�����!
���
�����#�
!�����������������$�%���	���

���������	���&' ()*��&' ( *�#�!� (+

�� � ������	�
	����
	�����	
��������
�	���	�

7

��  %

�����'����,
����
��	���
-�!�������

���������	���&' ()*��&' ( *�#�!� (+



��������	
	���

����	���

�������������������
�����

8

�� � ����������������� ��������������
�����	
�����!"���������##���	�
����	����������"##���	��$	��%����

�����������
��������
�����



9

�������������&	$���
������	���'"(##�
��
)����������$

������&����&���
������	���'!*"##�
��
)����������$



��	����
�
�	��� 
	����
�����
��!���	���	���
�������
	����
���"��������*(�4������������������
�� 
�'���

Seismic Survey
Summer 2003

Drilling and Testing 
AEP#1 Well – 2003-05
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AEP#1 Well – 2003-05

Site characterization and 
feasibility assessment 
conducted by Battelle under 
previous funding by DOE and 
others.



Rose Run Sandstone

STOMPCO2 Simulations Showing CO 2 Saturation
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Rose Run Sandstone

Copper Ridge “B-zone”
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Groundwater/Soil GasGroundwater/Soil Gas

PeriodicPeriodic
Brine SamplingBrine Sampling

Surface COSurface CO 22 H&S Gas MetersH&S Gas Meters

Injection WellsInjection WellsPassive Seismic/Tilt metersPassive Seismic/Tilt meters

System COSystem CO 22
PVT MonitoringPVT Monitoring
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PressurePressure
GaugesGauges

PeriodicPeriodic
Wireline LoggingWireline Logging

Deep Deep 
Monitoring Wells Monitoring Wells 
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Full Rock Core 7762Full Rock Core 7762--77727772 Full Rock Core 7772Full Rock Core 7772--77827782 Full Rock Core 7818Full Rock Core 7818--78287828

Rose Run Sandstone - 116 ft total thickness, ~30 ft porous sandstone in AEP1.  
Thickness and permeability is lower in AEP2
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Hydraulic Core Tests 7819 ft
Lithology = Sandstone
Density = 2.63 g/mL 
Porosity = 11.5%
Permeability     ~ 36 mD

Hydraulic Core Tests 7775 ft
Lithology = Sandstone
Density = 2.64 g/mL 
Porosity = 10.4%
Permeability    ~ 49 mD

Hydraulic Core Tests 7763.5 ft
Lithology = Sandstone
Density = 2.68 g/mL 
Porosity = 9.1%
Permeability     ~ 36 mD



Zone of High 
Density Vugs
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Density Vugs

Large 
Vug

Crystalline 
Dolomite

Perforation 
Zone
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� ~18,400 metric tons captured

� ~13,100 metric tons stored
� ~11,800 into AEP-1  - Copper Ridge
� ~1,300 into AEP-2  - Rose Run
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� Process availability approaching 100% 
� Both capture and storage

� >90% CO2 capture rate
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� Scale: Full commercial demonstration
� 235 MWe Slipstream

� Cost: ~$668M

� Funding: CCPI Round III Selection
� DOE awarded 50% cost share , up to $334M
� Cooperative agreement signed in January, 2010
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� Capture: Alstom Chilled Ammonia Process
� ~90% CO2 capture rate

� Sequestration: Battelle is Storage Contractor
� Deep saline reservoirs
� ~1,500,000 tons CO 2 per year
� ~1.5 miles below the surface
� Pipeline system with off-site wellheads

� Geologic Experts Advisory Group
� Battelle, Schlumberger, CONSOL, MIT, Univ. of Texas , Ohio 

State, WVU, LLNL, WV Geo. Survey, OH Geo. Survey, &  WV 
DOE

� Planned Operation: Startup in second half of 2015
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� NEPA process underway

� Beyond plant property

� Well sites on property 
currently owned by AEP
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currently owned by AEP

� Pipeline routes follow AEP 
transmission line corridors

� Furthest site:  Nearly ten 
miles from plant

� Phase I Study may 
includes two 
characterization wells


