Domestic Heliostat Component Supply Chain

Current Snapshot and Supplier Interviews
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HelioCon Task 6: Components and Controls

Supply Chain Analysis — A current snapshot of the domestic American supply chain

* Supply chain report currently in development

* Focused on specialized components instead of bulk materials
* Slew Drives (Sandia National Labs)
* Linear Actuators (National Lab of the Rockies)

* |dentify areas for stakeholder consideration to
support domestic manufacturing

* Summary:

oV | | f . f . | d IMO USA Corp., "Introduction to Slew Drives."
ery sma OOthI nt ror Specialize Components Source: https: //www.imousacorp.com/2019/08/13

/introduction-slew-drives/

* Cost driven by materials, infrastructure, lack of near-term steady demand
* Immediate cost reductions will primarily be design-related

* Development encouraged by manufacturing proximity, pivot capabilities of existing manufacturing,
government subsidies, and continued development of expertise, repeatability and networks
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Collected Data from Suppliers
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Motes Supply Chain risks
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Supplier Information

Supplier Trends:
* When asked how high they could jump, the response was always, how high do you need us to jump
* Specifics are needed to get specifics
* Companies commonly estimated that it would take less than a year to scale up to meet demand
* USA manufacturing of slew drives is not currently cost competitive
* "Chinese slew drives 10% as expensive as American slew drives"
 “,..our material costs are higher than a completed slew drive from China would cost"
* Most procured slew drives or slew drive components from Chinese manufactures

* Suppliers that still operate have a long history and thrive from specific applications of their technologies
instead of supplying in large quantities

> Suppliers in other countries still source components from China due to cost



Bottlenecks and Next Steps

https://www.fastems.com/cnc-machining/

» Difficult for suppliers to discuss their
ability to meet demand without design
specifications

Challenges Cited by Suppliers

Capital expenditures to ramp up are very high
Many sub-components are imported

*Every sub-component supplier not guaranteed to ramp up

*Imported components identified as critical by external
parties are at risk for leverage

Custom solutions are the most likely option but require
custom tools

For Immediate Impact

Reference or base designs for heliostats engineered
around specialized components

Find out which models suppliers recommend to use in a
base design based on availability, cost, and supply chain
risk



Legal Notice

Sandia National Laboratories is a multi-mission laboratory managed and
operated by National Technology & Engineering Solutions of Sandia, LLC (NTESS), a
wholly owned subsidiary of Honeywell International Inc., for the U.S. Department
of Energy’'s National Nuclear Security Administration (DOE/NNSA) under contract
DE-NA0003525. This written work is authored by an employee of NTESS. The
employee, not NTESS, owns the right, title and interest in and to the written work
and is responsible for its contents. Any subjective views or opinions that might be
expressed in the written work do not necessarily represent the views of the U.S.
Government. The publisher acknowledges that the U.S. Government retains a
non-exclusive, paid-up, irrevocable, world-wide license to publish or reproduce
the published form of this written work or allow others to do so, for U.S.
Government purposes. The DOE will provide public access to results of federally
sponsored research in accordance with the DOE Public Access Plan.
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What is a Slew Drive?

A slew drive is a compact, enclosed gearbox that safely rotates heavy loads along one or multiple
axes while supporting intense radial, axial, and tilting moment loads. It combines a slewing ring
bearing, a worm gear or spur gear set, housing, and a motor interface into a single, high-torque
unlt Worm Gear Driven Spur Gear Driven

WD-L Series SP-1 and SP-H Series

Drive Motors

» hydraulic/ electric

o with/ without transmission gear

¢ industry standard motor connection
®

2-motors for double torque capacity possible
{standard for WO, special for SP-H)

Worm (WD)  shaft Drive Spur (SP) .

« hardenened

« high gear ratio/ high torque

« highest load carrying capacity/ service life
« low tooth flank backlash

Ball Slewing Ring

+ outer ring as geared worm wheel
« high load carrying capacity

Housing

« closed
+ self-supporting
+» sealed

Image courtesy of IMO USA Corp., "Slew Drives & Slew Bearings” (work-gear-driven and
spur-gear-driven models). Source: imousacorp.com (accessed Aug 12, 2026)




Requirements

Target: IP66 or IP67 for dust/water ingress; consider NEMA 4X for corrosion resistance if coastal (or
salt-spray coating / stainless fasteners).

Operating temperature: e.g., —20 °C to +60 °C (adjust to site climate).
Duty cycle spec: nominal 10% typical; emergency 100% continuous for 15 minutes.

Specify peak torque and continuous torque numbers (to be calculated from mirror area, wind
pressure at 17 m/s, lever arm, and safety factor). Example calculation step recommended below.

Life goal: e.g., 20 years design life
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