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Disclaimer

Parts of this presentation are based upon work supported by the Department
of Energy and 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.
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Trimeric Corporation: Process englneermg serwces

O Founded in 2003 in Buda, TX

O Diversified across industries,
specialized in process iy
engineering L

. 1 MM tonne/iyr facility dé5|gh Blower (left) and compressor (right) skids
o CO, capture & processing
expertise
Pipeline flow analysis « Capture from Power Plants
Compression and dehydration - Capture from Industrial Sources
Pump skids for injection tests « Process simulation
Liquefaction and distillation « TEAs
EOR facilities for Gas plant/recycle - Food and beverage grade CO, facilities
Source assessments for Carbon SAFE » Process safety
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Plant Ratcliffe is closest CO, source to
Kemper Storage Complex
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Initial build-out with 2 wells
for Plant Ratcliffe

0 Ratcliffe max CO,: 6,888 t/d

O Injection wells at 1A and 2A
= Each designed for 4,000 t/d
= Required injection P
> 1,200 psig
> 8.4 MPa
> 84 bara
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Kemper Storage Complex o _
is near several other | ra e
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CO, Specifications from Capture Plant

O Temperature < 115°F (46°C)

O Available at 2,200 psig (152 bara) from Miller and Daniel
O Available at 1,700 psig (118 bara) from Ratcliffe

o Composition specification:
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Component Specification
CO, > 95 vol%
H,O < 630 ppmv
(30 Ibs/MMCF)
H,S < 20 ppmv
Total Sulfur < 35 ppmw
N, < 4 vol%
Hydrocarbons < 5vol% &
< -20°F DewPoint
O, < 10 ppmw
H,S < 20 ppmv
Glycol < 0.3 gal/MMCF




Transport as Supercritical CO,
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Identified smallest pipeline diameter to meet
preliminary design constraints

0 Maximum pressure of 2,000 psig (139 bara)

O Trunkline delivery pressure 2 1,300 psig (91 bara)

o CO, density > 40 Ib/ft® (for pump design)

o CO, velocity < 15 ft/s (typical guideline for economic design)

O Two cases:
No booster pump station along route
Booster pump station along route

.
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Example Booster Pump Stations

Pumps at 1,750 tph CO, Pipeline Pumps at 1,425 tph CO, Pipeline
Booster Pump Station Booster Pump Station

}w Trimeric Corporation 11




Simplified Hydraulic Model

O Simplified elevation profile

O Conservative pressure constraints
Max pipeline P of 2,000 psig vs. ANSI Class 900 rating of 2,220 psig
Deliver to Kemper at > 1,300 psig (91 bara)
Conservative pressure losses for fittings

O Simplified heat transfer model for buried uninsulated pipe
Reach ground temperature within 100 miles (160 km)

O Generic piping choices
Roughness, thickness, etc.
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Simplified Elevation for Daniel Pipeline Analysis
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Plant Daniel
2.9 Mtpa

Nominal | # Booster | Distance Source

Pipeline Pump from Pressure
Size (in) | Stations | Source to (bar)
Pump
Station
(km)
20 0 = 139
18 0 = 139
16 1 234 139

Required trunkline delivery pressure of 91 bara
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Booster
Pump
Outlet
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110
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Simplified Elevation for Miller Pipeline Analysis
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Plant Miller

17.3 Mtpa

Nominal | # Booster | Distance Source

Pipeline Pump from Pressure
Size (in) | Stations | Source to (bar)
Pump
Station
(km)
36 0 = 139
34 0 = 139
30 1 184 139

Required trunkline delivery pressure of 91 bara
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16



Phased Development of
Kemper Storage Complex

O 7 pads x 3 wells/pad = 21 wells
= Ralfcliffe : 2 wells
= Daniel: 3 wells
= Miller: 16 wells

O All sources gathered near
Ratcliffe

O Routing and size of header line
from Ratcliffe to wells depends
on future development plans

Fo Trimeric Corporation
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Next Step: Pipeline FEED Study

o FEED = Front-End Engineering and Design
O 13-km route at Kemper Complex: from Ratcliffe + future phases
O Early-phase, desktop study; no field survey

O Environmental Information already gathered by ECT:
Land use
Hydrologic and Geologic/Soil conditions
Vegetation and wildlife resources
Socioeconomic conditions
Historic/Cultural resources

,;w Trimeric Corporation 18




Pipeline FEED Study Deliverables

O Basis of Design O Hydraulic analysis (primary
o Permit Matrix and optional routes)

0 Desktop route study 0 P&IDs

o Desktop geotechnical study O PFDs

0 Route map books O Bill of Materials

O Risk register O Total Installed Cost (Class 3)
o Project management plan O Report narrative

O Project schedule
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Contact Info and Acknowledgments

O Trimeric Corporation (www.trimeric.com)
Katherine.Dombrowski@trimeric.com
Joe Lundeen, Steven Fulk, Ray McKaskle

O Advanced Resources International
George Koperna, Dave Riestenberg

O Other ECO2S project team members: SSEB, Southern
Company, ECT, Crescent Resource Innovation
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