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;‘ 73 an innovative R&D firm dedicated to making meaningful contributions in
(TB['QY'I'OH Eﬂ@[f’gy the field of environmentally responsible, sustainable energy production

* Turbomachinery

* Compact Heat Exchangers

* Distributed Generation/CHP

* Concentrating Solar

* Alternative Fuels * Nuclear

* Energy Storage * Combustion
* Hybrid Vehicles < UAVs
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Gen3 Gas Phase System

* Develop a 100 MW, commercial system that can absorb, store, and dispatch
concentrated solar energy to a working fluid at conditions commensurate
with an sCO, power cycle (700 °C, 25 MPa)

* Design a Megawatt-scale test facility to demonstrate and de-risk the
technology innovations embodied in the commercial design
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A Quick Tour: Gen3 Gas Phase Receiver
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Maximizing the Utilization of Materials
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Flux Profiling

Aimpoints

Simulated Flux

Desired (Prescribed) Flux

Aim point selection incorporated into GEN3 system
Selection based on matching a prescribed user flux profile
Ability to achieve desired flux profile depends on

Given heliostats (optical errors)
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Innovative Heliostat Field Control
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Flux Profile
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Single Tube Structural Model Results

C: Static Structural
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Receiver Life Results

v PRIMARY LOAD - Stress versus temperature
life limiting case
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Special Metals In740H
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Integrated System Modeling

* The Gen3 Gas Phase leverages
the baseload power block as
the heat transfer fluid circulator

during TES charging operation e
Minimizes capital costs G 43.00
Imposes a pressure drop 2 o
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LCOE Optimization and Specific Cost Functions

Tower + Foundation
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Optimal System Design Accepts Elevated DP
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* Anintegrated analysis that does
not presuppose “foregone
conclusions” can lead to non-
intuitive results

i.e. LCOE is minimized by
optimizing the power block
around a high on-sun PHX DP/P,
and allowing it to operate at low
DP/P during off-sun hours

This strategy also enables system
integration with AUSCS cycles,
which are significantly less
sensitive to PHX DP/P

* System stability demonstrated
via detailed turbomachinery
mapping and cycle analysis
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Shaun Sullivan
Principal Investigator, Gen3 Gas Phase
Renewables R&D Program Manager
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