Materials Issues Associated with Gas

Turblnes Flred by Syngas/Hydrogen

3 Combmed cycle systems based on synfhesm gcs (syngus) flred gcs iurblnes promise to be cleuner more effncnenl sourc-

. es of electricity than current coal-fired systems. Because syngas is derived from coal, it contains more carbon and more
impurities than does natural gas, and to achieve the desired efficiency, syngas-fired systems need to operate at very

. high temperatures while modifying the combustion conditions to reduce carbon emissions. The DOE FE Turbine Program is

. researching the fuel, combustion, and materials requirements for syngas-fired turbines to ensure reliable operation while

achieving these goals.

DOE’s Goals for Syngas/Hydrogen-Fired Gas Turbines

Hydrogen Turbines for FutureGen
@ Efficiency comparable to natural gas

Megawatt-Scale Hydrogen
Turbines 3

turbines by 2015 @ H, or H,-augmented fuels 3
#NO, emissions < 3 ppm @ Highly-efficient ]
{at 15% O,) Coa—p

@ Near zero-emissions (NO, < 3 ppm)
@ Power + H, co-production
Advanced Brayton Cycles
@ High efficiency (LHV) to 65-67%
equivalent (RIT to 1700°C)
@ R&D targeted at modifications
leading to improvements in
- combustion
- gas turbine
- integrated system

@ Cost < $1000/kW

Turbines and Combustors for
Oxy-Fuel Rankine Cycle Systems
@ System efficiency increased fo  Air—»|

~ 50-60% (HHV) by 2015
i @ Oxy-fuel combustors compatible

with a range of synfuel formulations -

by 2015 Gasifier;Island
@ Oxy-fuel turbine operating
4 temperatures of 1650-1760°C
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« Composition vs performance
Comprassor ’—' Gombistol ' @ Alloying elements from substrate
@ Optimal levels of Pt-and Hf
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Ptinterdiffusion

Understanding of Potential Scenarios
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