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INTRODUCTION
New long-duration energy storage (LDES) is critical for the US to integrate fast
growing US offshore wind deployments into the electrical grid, increase grid
efficiency and resiliency, and reduce offshore wind curtailments. RCAM's Marine
Pumped Hydro (MPH) energy storage technology will improve grid reliability,
reduce grid operating costs, create local jobs, and provide new revenue streams
for wind developers. MPH has potential to provide all the cost-effective LDES
required to integrate US offshore wind deployments in the Atlantic Coast,
Pacific Coast, and Gulf of Mexico into the electrical grid, potentially doubling the
offshore wind integrated.

OPERATING PRINCIPLES
MPH uses the head pressure at the bottom of an ocean or lake to store and release electrical
energy in a process similar to that of conventional (onshore) pumped hydro storage. One or
more large, hollow concrete spheres up to 15 m across (in the first design generation; larger,
later) are installed in an ocean or lake at a depths of 150–2,000 m. A motor/pump stores
energy by pumping water out of the sphere against the surrounding hydrostatic pressure,
which ranges from 15 to 200 bar depending on depth. The process is reversed to generate
electricity using a turbine/generator. As with conventional PHES, round-trip efficiency is up to
70% and design life 50 to 80 years.

RESOURCE POTENTIAL

3D CONCRETE PRINTING R&D

The target MPH markets are the BOEM Wind Energy Areas in California (left) and Central
Atlantic and New York Planning Areas (right), which together provide over 4,700 GW of MPH
gross technical resource capacity. Each red square is 12 sq mi of seafloor area needed to
install a centralized MPH storage plant with 6 GW power capacity and 144 GWh (24 hrs) of
energy storage.

RCAM is developing technologies for the cost-effective and scalable manufacture of large
MPH storage spheres using 3D concrete printing (3DCP). 3DCP is a relatively new concrete
manufacturing technology that is transforming the construction industry. 3DCP reduces
manufacturing capital cost by eliminating construction formwork, increasing automation, and
using low-cost, corrosion-resistant, and domestically available concrete materials.

ABOUT RCAM TECHNOLOGIES

UK STORE CONSORTIUM

RCAM Technologies is an international cleantech startup with
offices in California, Colorado, and Scotland applying 3D concrete
printing to renewable energy applications.

STorage of Offshore Renewable Energy (STORE) is a UK-based
cleantech consortium led by RCAM Technologies Limited that
has been awarded £150,000 (~$200,000) of funding to develop
an advanced subsea energy storage technology manufactured
using 3D printed concrete that could help offshore wind farms
produce a steady and predictable energy output to the
electricity grid.

Our mission is to catalyze the energy transition and reduce the
barriers to bringing clean energy to all. We will enable the
manufacture of energy systems in local ports.
Contact us at Jason.Cotrell@RCAMTechnologies.com.
We are hiring!

The funding is provided by the Department for Business, Energy
and Industrial Strategy’s (BEIS) Longer Duration Energy Storage
Demonstration Programme, which supports the demonstration
of innovative longer duration energy storage technologies that
provide grid flexibility.

