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DOE’s Solid State Energy Conversion Alliance (SECA).

Coordinated: DOE and Pacific Northwest National Laboratory.

Target: modular, low-cost, near-zero emissions SOFC systems,
using coal syngas, natural gas, or hydrogen.

Cleanest coal-based power plant, most abundant and underutilized
resource.

3-10 kW power generation SOFC system, at $400/kW, by 2010.

Currently six projects are funded:

1) sulfur poisoning of SOFCs.
2) glass-based SOFC seal.

3) "self-healing" glass seals

4) interconnect.

5) multi-layered nano coating of SOFC interconnect.

6) qiSeseI (0710) injector and mixing chamber technology for reformer.



Interconnect materials for different T ranqge:

900-1000 C range: nickel base alloys Inconel 600.
At or below 800 C: ferritic steels.
Below 700 C: stainless steels.
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Current trend: Hybrid system, SOFC + Turbine generator

Siemens: first proof-of-concept, solid oxide fuel cell/gas
turbine hybrid system.

Total output of 220 kW, 200 kW from SOFC, 20 kW from
microturbine generator.

Electrical efficiency: 53 percent.

Other companies developing SOFC hybrid systems:
GE Energy

Rolls Royce

25% of the SOFC systems developed to day are hybrid.
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IGFC Power System
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A schematic of the IGFC under development at J-Power
(picture courtesy of J-Power)
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Companies developing SOFCs (out of 20 companies
developing all four types of FCs):

GE energy (USA)
Acumentrics (USA)
Siemens (USA)
Ztek (USA)
Versa Power Systems (USA/CANADA)
MHI (Mitsubishi heavy Industry) + J. Power
* MHI + Electric power development (EPDC)
 MHI + Chubu Electric Power
« MHI and University (+NEDO): Planar SOFC.
Rolles-Royce (UK).

Types of SOFCs: all versions.
2I?’Dower: 1kW — few MW
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