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Bringing Innovative Energy Solutions to Market
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“...provide a rational view about what is required

for sCO2 power cycles to flourish. ...where we are
and what to do next.”




Where Are We?
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Partnerships are essential.



Public/Private Partnership Test Facilities

(Scientists,

Energy Development Center

Gasification technology development
campus (1951-1996)

Large pilot systems for conversion of
coal and biomass to chemicals,
syngas, methane, and hydrogen.
Operations up to 18 MW, scale and
70 bara pressure.

Advanced Gasification Test Facility

Fully integrated and instrumented test
bed for gasification, gas processing,
and syngas synthesis technologies.
(2004-current)

Coal, biomass, and natural gas
gasifiers at 5 MW, scale operating up
to 25 bara (syngas up to 70 bara).

Engineers, Operators, Technicians)

Energy Technology Engineering Center

Home of Liquid Metals Engineering
Center (1959-2006)

Development and testing at 35 MW,
scale of liquid metal reactor
components: steam generators, heat
exchangers, pumps, valves, flow
meters, piping materials, welds, and
instrumentation.



Lowering the Final Peak

A
Investment

Changing the Scale Paradigm Through Technical Innovation
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sCO, Turbomachines Are Process-Intensified

Power Turbine

Steam turbine: 55 stages / 250 MW

Sm Mitsubishi Heavy Industries Ltd (with casings)

M

-- Helium turbine: 17 stages / 333 MW (167 MW,)
X.L. Yan, L.M. Lidsky (MIT) (without casing)

- Supercritical CO, turbine: 4 stages / 450 MW (300 MW ,)

(without casing)

Compressors

sCO, Turbine for a 550 MWe Plant

Comparisons with Other Turbines

= Very small systems — high efficiency heat transfer at moderate temperatures
= Allows 2-5x increase in power output for same footprint
= Lowest increase in electricity cost for carbon capture

= Efficiency may allow small-scale (lower-capital-risk) generation °
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what Is required

for sCO2 power cycles to flourish

)

Good technology, of course. But also,
 Public/private partnerships — international when possible
* Test platforms for components and integrated processes
* Technical and operational expertise working together

* On-going process improvement
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