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Kimberlina Power Plant
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CES provides key 
gas generator

NETL demonstrated an 
oxy-fueled reheater



Clean
Energy
Systems 20 MWt Gas Generator

CES awarded $2.5 million (of $3.7 million project) in Sept. 2000
under DOE/NETL Vision 21 program

Designed, fabricated and tested a 20 MWt gas generator

Operating pressure of 1500 psi (100 bar) and temps from 1200-
3000 ºF (650-1650 º C)

Testing completed Feb. 03

Final report submitted
June 03

100 starts and durations 
up to limit of test facility

Produces ~50,000 lb gas/hr (23 mt gas/hr)



10 MW Gas Generator – Platelet Detail



10 MW Gas Generator – Platelet Detail



Clean
Energy
Systems Gas Generator Demonstration

Operation compatible with both  
steam turbines and gas turbines           
(300-1650 psia, 600-3000 °F)
(20-114 bar, 315-1650 ° C)

Products simplify zero-emissions 
power generation and enable
low-cost CO2 capture for EOR or  
sequestration

Proved enabling technology and 
set the stage for a small-scale  
ZEPP demonstration



Zero-Emission Power Plant 
Demonstration

Clean
Energy
Systems

In early 2002 CEC awarded CES $2 MM to demonstrate
its GG technology in a 0.5 MWe power plant
CES acquired 5 MW Kimberlina power plant in Aug. 2003.
In Nov. 2003 CEC approved relocation to Kimberlina site 
site and increase of power
level to 5 MWe

CEC and DOE have supple-
mented funding ($2.4 MM) 
to support increased scope. 
Installation of integrated GG/ 
control system and facility 
additions are now complete.

Kimberlina 5 MW Test Facility
and Power Plant



Clean
Energy
Systems Integrated GG/Control System

GG Installed in 5 MWe Plant

Aft View

Forward View



Clean
Energy
Systems Kimberlina Phase 1 Development

Facility Additions

O2 Supply System NG Compressor S.S. Condenser

Feed Water Pump Liquid Ring Vacuum Pump



Clean
Energy
Systems Phase 1 Demonstrations

Install & commission new facility subsystems
Completed Jan. 05 except for LRVP commissioning

Validation tests on integrated GG/control system
Completed nearly-3-hour test Dec. 04

Connect GG to existing turbines & re-power plant
Produced first power late Feb. 05
Exported power to the grid mid-Mar. 05

Determine operating constraints
Controls loops (P, T, power levels, stoichiometry)

Initiate endurance tests
Completed more than 90 starts and 150 hr operation



Clean
Energy
Systems Kimberlina Power Plant Update

Power Producing Mode -
Only CO2 Exhausted 

CO2
Exhaust 

Stack

GG Testing in Bypass Mode -
All Drive Gases to Stack



Clean
Energy
Systems Kimberlina Phase 2 Development

Facility Additions (2005-7)
CO2 recovery/conditioning system
Air separation unit (cryogenic, OTM, other))
Oxygen-blown gasifier (coal or biomass)
Advanced steam-type turbine (HP expansion)
Reheater & gas-type turbine (IP expansion)

Phase 2 Demonstrations
Extend endurance tests 
CO2 sequestration (EOR, EGR, or saline aquifer)
Operation on gasified coal and/or biomass
Higher efficiency turbine systems



Carbon Sequestration Options

Kimberlina Location



Clean
Energy
Systems 1st Generation Commercial ZEPPs

First-Generation ZEPP Projects (Go-ahead 2004-5)

The Dutch project
Nominal 50 MWe power plant

Uses captured CO2 for enhanced gas recovery (EGR)

Completed a preliminary project design book 

The Norwegian Project (ZENG)
Phase 1-Concept & Feasibility Study of a 40 MWe plant
Phase-2: Pre-Engineering and Qualification 

California Projects
Nominal 70 MWe ZEPP in a declining oil field

Use captured CO2 for enhanced oil recovery (EOR)



Clean
Energy
Systems 2nd Generation Commercial ZEPPs

Second-Generation ZEPP Projects (<5 Years)

May include oxy-fueled reheaters

Use IP turbines based on gas turbine technology 

Will exhibit much improved cycle efficiencies

Three areas of application foreseen

Relatively small gasified biomass or biogas systems

Modest-sized (50-100 MWe) gasified coal systems 

Larger natural-gas-fired systems (200-400 MWe)



Clean
Energy
Systems Advanced Turbine Development Status

CES technology works with today’s steam 
turbines operating at 550 °C to 600 °C.

Modifications of gas turbines to run on a 
steam/CO2 drive gas is feasible in the near-
term.



• For more information:
www.cleanenergysystems.com

http://www.cleanenergysystems.com/



