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Motivation: CSP technology with Thermal Energy Storage has the
potential to provide low cost solar energy on demand, improving gt
stability, increasing the delivered value of other renewable power
sources, and hedging against fuel price increases for conventional
power plants

ChallengeCurrent CSP systems do not have a roadmap to reach tl
low costs necessary for significant market adoption. They are limit
by the temperature range (currently 585) of materials that capture,
store and transfer thermal energy. Significant cost reductions are
possible by overcoming material barriers to operate at higher
temperatures (> 700C).

Objective:Develop new high temperature CSP technology and retil
risk to enable largescale demonstrations by operating under
representative conditions.
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Third Generation CSP Power Cycle: 700 °C +

Science Principles s Stean s Brayton
A Carnot vs. radiation Receiver Thermal
optimum: 650¢ 75C°C
A Power Cycle Isotherme

heat input higher'
A CSP most suitable for
Power Blocks <150 MV
A Increased efficiency
critical to lower CSP cc
sCQ Power Cycles
A Can achieve > 50%

operating at >700C Temperature [ >
A Scale from 5600 MW

and can scale to 10 MW

with modest' decrease

A Suitable for dry cooling
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CSP Program Technical Targets
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CSP Program Technical Targets
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Gen 3 CSP Thermal Energy Sub -Systems
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Some Key Challenges

' stress / fatigue

.

Liquid

\

High Temp Stability
Low Freeze Point

Solid
Media

Challenging to get
high efficiency
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Gen 3 CSP Thermal Energy Sub -Systems
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Some Key Challenges
Enert Gad Corrosion risk Minimize pressure ]
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identified but best dominate

Potential materials Corrosion concerns
Liquid |
not determined

Solid | High Temperature | particle attrition
Media | Material handling
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Gen 3 CSP Thermal Energy Sub -Systems
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Gen 3 CSP Systems Targets and Challenges

(" Receiver \( Material & )(Thermal Storage) [ HTF tosc-CO, )
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Background R&D and Analysis

B&V Concept Design and Estimate Study
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A Evaluated the cost to demonstrate new high temperature systems
considering Molten Salt and Solid Particle Pathways.

A Key Findings: Cost to build 10 MW demonstration >$200 M

A Technology readiness of S@ystems premature for 10MW Integrated Tests

CSP System Integration Workshop April 2016:

A Over 100 CSP program R&D community, utilities and industrial
manufacturers.

A Technology Breakouts: experts discussed state of the high temperature C

Gen 3 Roadmap:
A Multi-team effort to analyze known Technology pathways and key barriers
A Identify R&D priorities to advance Gen 3 to be prepped for 10 MW demo
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Gen3 CSP Systems Integration:

Champions of Complete Gen 3 System Concepts Lead Development and
SubSystem Integration

Requires parallel development of individual components andsstsbems

Components or sulsystems development:
Industrial Manufacturers or Subystem Developers

Requires Close Integrated Exchange of System Requirements and
Component Capabillities

Integrated System Testing and Operation:
Components and Subystems Testing und&epresentative Conditions
Scale and duration of testing to retire risk for adoption to a pilot
demonstration

Goal: Integrated Operation at industrial relevant scales
Solar Energy Collectiop StorageA Transfer to sCO2 at +7@0 250 bar
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Materials Corrosion and Properties:
Alloys, corrosion and fundamental heat transfer

Solar Field and sCO2 Power Cycle Integration and Analysis:
Crosscut Analysis to inform the entire field of development

Near Term Adoption of New High Temperature Systems:

Adoption of Materials and Concepts to Advance Systems Deployed in the
next 510 years e.g. with steam turbines at lower temperatures

Manufacturing with High Temperature Materials:
Joining, ASME qualification, additive manufacturing

Integration Engineering and Grid Integration Analysis:
Looking ahead to the construction and Grid Integration of Gen 3
Feedback into current development requirements
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Thank you!

energy.gov/sunshot Mark Lausten, CSP Technology Manager



