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Concentrating Solar Thermal Technologies
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CSP Cost Opportunities
Predicting CSP electricity only in 2050 US grid:
• 35 – 200 GWe (3.5% - 20% of the total national electricity generation)
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Heliostat Consortium (HelioCon) funded by DOE-SETO
5 year, $25M + cost share begun in FY22

- To advance U.S. heliostat technologies, capabilities and national workforce

- 30% of funds allocated to annual Requests For Proposals (RFPs) for 
engagement of U.S. industries and other stake holders

Leadership team: 

• Guangdong Zhu, Ph. D. ​ (NREL), Mark Mehos, PhD. (NREL), Margaret 
Gordon, PhD. (Sandia), + NREL admin support

• Non-voting members: ASTRI Australian Solar Thermal Research Institute

Board of Advisors​: Utility, developers, plant owners, component suppliers, 
EPCs, Academia, standards and international advisors

Members ​: Consortium funded project performers and cost-share providers.

Non-consortium stake-holders ​: Subject-matter experts; U.S. and 
international institutions.
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By the end of 2026, the Consortium will:
• Form U.S. centers of excellence for heliostat 

technologies
• Develop strategic core testing and modeling 

capabilities and infrastructure at national labs 
(NREL and Sandia) 

• Promote workforce development by integrating 
academia, industry and all stakeholders 

HelioCon Objectives
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Plan  Support  Innovate  Validate

Support existing plants and 
stakeholders
• Outdoor field assessments – 

UFACET & NIO tests at 
Crescent Dunes, scheduling 
NIO test at Cerro Dominador)

• Round-Robin tests of 
metrology systems

• International collaborations

7 New project  
Industry & Academia 

Awardees 

Improved tools and access to 
National Laboratory resources
• SAMS
• C&C Testbed
• OpenCSP
• Flatirons Campus
• NSTTF Heliostat Field + tower

HelioCon.org
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Round 1 RFP Awardees Announced in June 
2023: Total $3.5M, 7 Awardees
• Solar Dynamics  - SunRing: Advanced Manufacturing and Field Deployment
• UNM HELIOCOMM: A Resilient Wireless Heliostats Communication System
• Northeastern U. - An Educational Program on Concentrating Solar Power and 

Heliostats for Power Generation and Industrial Processes
• Solar Dynamics - Demonstration of a Heliostat Solar Field Wireless Control 

System
• U. of AZ - Actively Focused Lightweight Heliostats
• Tietronix - Digital Twin and Industry 4.0 in Support of Heliostat Technology 

Advancement
• Sarcos - Robotic-Assisted Facet Installation (RA-FI)
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• Please watch for the Round 2 HelioCon RFP 
• Expect to award $3M total
• To fund  3-7 projects
• Cost Share requirement

• Some NREL and Sandia Lab support possible
• Access to facilities
• Access to tools

HelioCon 2024 RFP 
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Resources, Training & Education 
Lead: Rebecca Mitchell
Major Gaps: 

• Lack of publicly available resources
• Lack of awareness
• Lack of education/training opportunities

Progress to date
• Hosting, recording and sharing monthly 

seminars with the public -  16 expert 
seminars, 2 training seminars

• Gathered available resources and 
knowledge into web database: 1)reference 
library​; 2) Education and training 
resources​; 3) Lists of heliostat component 
suppliers and developers, metrology tools, 
and software tools​; 4)Existing power tower 
plant database

Rebecca Mitchell – Update on Resource, Training and Education Tues. 12:00   This session
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Components & Controls
Lead: Ken Armijo, Matt Muller
Major gaps:
• Lack of lower-cost design for heliostats
• Lack of closed-loop controls to achieve 

higher flux performance and auto 
alignment/calibration processes

• Missing wireless systems approaches, 
including standardized requirements 
and testing capabilities

HelioCon Progress to date: 
• Closed loop controls test bed is in development at the Sandia NSTTF 
• Support for two RFP projects demonstrating wireless controls, and 

hardware/software upgrades to NSTTF to support testing.
• Software architectures utilized to determine optimal pointing of 

each heliostat, accounting for unique metrology considerations

Matt Muller – Evaluation of  Composite Materials for Cost Reduction Tues. 11:40   This session
Ken Armijo – NSTTF Closed Loop Controls Test Bed Development  Wed. 9:00      Session 5-12
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Technoeconomic Analysis
Lead: Chad Augustine 

Major gaps
• Link between heliostat component research and its impact on TEA 

model inputs is poorly understood
• Lack of validated and widely accepted model for solar field O&M 

costs
• Insufficient knowledge of construction and commissioning costs, 

and the impact of delays on financing costs
• Lack of validated CSP models for IPH applications

Progress to date:
• Improving models required for TEA analysis​

• Developing cost correlations for tower and 
receiver for IPH​, then optimizing base case field 
layouts

• Carrying out initial sensitivity analysis

Chad Augustine – Heliostat Field Optimization for IPH Wed. 11:20    Session 5-13
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Metrology & Standards
Major gaps

• Missing validated metrology technologies for opto-
mechanical errors: Indoor, outdoor, post-installation

• Missing community-wide standards
• Heliostat terminology, Heliostat design guidelines
• Heliostat solar field design/simulation guidelines
• Heliostat test guidelines
• Heliostat solar field acceptance test guidelines
• Site and soiling characterization guideline

Progress to date: 
• SOFAST and ReTNA are being developed at labs, 

including ground truth verification
• NIO, UFACET and advanced outdoor deflectometry are 

being developed at labs
• Round robin for activities in-situ tools being coordinated 

with international society
• BCS systems are being improved and standardized
• Outdoor ground truth methods

G.D. Zhu – Status Update on Metrology and Standards Tues. 11:20   This session
Randy Brost – Extending Deflectometry Metrology Wed. 9:40      Session 5-12
Randy Brost – High Speed Assessment of  Heliostat Fields Wed. 11:40    Session 5-13
Devon Kesseli – Indoor ReTNA Metrology System  Wed. 12:00    Session 5-13
Devon Kesseli – Characterizing Heliostats with NIO Wed. 10:00    Session 5-12
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Field Deployment
Lead: Jeremy Sment/Alex Zolan

Major gaps
• Heliostat fields have higher risk than other power 

investments
• Heliostat field integration with industrial thermal processes 

lacks precedent
• The site-specificity of O&M and field preparation/ 

installation procedures limits the opportunity for 
incremental improvements that span multiple sites

Progress to date:
• We are developing a High Fidelity Performance forecasting 

methodology that characterizes key points of uncertainty 
to obtain confidence intervals on out-year performance 
(after learning has taken place).

• Stakeholder interviews are ongoing to obtain field 
deployment cost estimates.

Alex Zolan – A Performance Forecasting Framework Wed. 9:20      Session 5-12
Jeremy Sment – Status Quo on Field Deployment  Wed. 11:00      Session 5-13
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Adv. Manufacturing
Lead: Randy Brost/Parthiv Kurup

Major gaps
• Innovative heliostat mirror facet/array 
designs needed
• Insufficient facet/array fabrication process 
knowledge
• Heliostats not designed for high-productivity 
manufacturing
• Lack of heliostat developers’ experience 
designing high-productivity manufacturing lines

Progress to date:
• RFP work by two awardees will advance concepts in 

this area. (U of Az – variable focused heliostat, and 
Solar Dynamics Sunring.)

SunRing Heliostat, Solar Dynamics
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Summary
• HelioCon has undertaken and funded 

significant efforts
• Metrology and Standards Tools for indoor 

and outdoor, Components and Controls 
Testbed, Composite materials study, TEA 
Tools, Field performance analysis tools, 
Outreach and Education in RTE

• HelioCon has awarded $3.5 M to 
industrial stakeholders and academic 
partners

• Created Heliocon.org, the HelioCon 
Seminar Series, and HelioCon database 
with resources
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2023 HelioCon Workshop: 
Summary Session

Date: Wednesday, July 12, 2023
Time: 1:00–5:15 p.m.
Location: The Madison Hotel, Washington D.C.
Room: Potomac A
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Heliostat Prize – Newly Announced Competition

17

Goal:
• Structure
• Mirror facet
• Wireless control

Eligibility:
• Individuals – US citizen or permanent resident
• Group of Individuals – Online account holder of 

team captain must be a US citizen or permanent 
resident

• Private Entities - Be incorporated in and maintain 
a primary place of business in the US

• Academic Institutions – Based in the US

$3 million prize competition 
- 3 Consecutive Contests 
- Submissions due Aug. 31st, 2023

1. CONCEPT CONTEST: Creditable concept
 3 months, 9 winners, $100k each

2. DESIGN CONTEST: Initial design
 4 months, 6 winners, $180k each

3. ASSESS CONTEST: Prototype & testing
 6 months, 3 winners, $300k each

https://www.herox.com/heliostat
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www.nrel.gov

Questions? 
Thank you!

csp.sandia.gov

Please visit HelioCon.org for latest updates

Subscribe to HelioCon: 
- Heliostat.Consortium@nrel.gov
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