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Intro to NRStor

 Team: We boast a team of leading development, finance, and technical professionals 
with extensive energy sector expertise and a proven ability to execute projects.

 Strategic Partners: We have negotiated agreements with industry-leading battery, 
compressed air (CAES), and flywheel technology suppliers and are supported by major 
financial institutions.

 Portfolio: We maintain a diverse portfolio of energy storage assets including: 

NRStor was founded in 2012 to develop low cost, reliable energy storage 
projects that provide value-add services to customers 

Largest fleet of Tesla 
PowerwallsCanada 
(>500kW aggregate)

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 

First commercial flywheel 
project in Canada (2MW)

Largest fuel-free CAES 
project in Canada (2MW)

>100MW of behind the 
meter battery projects 
contracted in Ontario
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The Storage Market is Growing Rapidly
Residential, non-residential and front-of-the-meter resources and being 
deployed at significant pace domestically and abroad.

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 

Source: GTM Research
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Declining Costs Have Yielded Significant Uptake

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 

Source: McKinsey

From 2012 to 2017, battery costs fell more than 15% per year, for a total five-year drop 
of more than 50%. In aggregate, balance-of-system (BOS) costs—other hardware, soft 
costs, and EPC—declined even faster: more than 25%/yr. Overall, the decline in BOS costs 
contributed more than three times the savings that the decline in battery costs did.
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Unlocking Value with Energy Storage 
Energy storage resources can create local AND system-wide value

Source: Rocky Mountain Institute

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 

https://www.rmi.org/wp-content/uploads/2017/05/TheEconomicsOfBatteryEnergyStorage-ExecutiveSummary.pdf
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All Storage is Not Equal
Storage cost and duration matters when optimizing for an application

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 
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Highlighted Project: 2MW/500kWh Flywheel
The first contracted grid-connected flywheel storage project in Canada

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 

 NRStor was selected by Ontario’s IESO, through a competitive RFP process to 
provide 4MW of flexibility to Ontario’s grid (+/-2MW) in 2012

 Construction began in late 2013 with the full plant completed in 2014

 Commercial operations began on July 7th, 2014

Project Specifications
Project Location Minto, ON

Power Rating 2,000 kW

Energy Rating 500 kWh

Electrical Interconnection 27.6 kV
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Highlighted Project: 2MW/500kWh Flywheel

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 

NRStor 2MW Flywheel Facility (Exterior)

NRStor 2MW Flywheel Facility (Interior) Flywheel Unit Installation
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Highlighted Project: 1.75MW/7MWh+ CAES

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 

 In April 2015, NRStor was selected by Ontario’s IESO, through a competitive RFP process 
to provide 1.75MW/7,000kWh+ Compressed Air Energy Storage (CAES) capacity 

 Hydrostor, leading manufacturer of fuel-free CAES technology, was selected to deliver a 
turnkey CAES solution located at a Compass Minerals salt cavern in Goderich, Ontario

 University of Waterloo researchers are analyzing the cavern’s design and system 
operations

 Project construction is almost finished with commercial operations to begin this year

The world’s first commercial fuel-free CAES project
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How fuel-free Compressed Air Energy Storage works

Technology Details

Compression

• An electric motor-generator drives a rotating 
staged compressor to compress air

• Heat from compression is removed from air and 
is stored in a thermal medium

• Compressed air is stored in an underground salt 
cavern at or near geostatic pressure

Expansion

• Air from the cavern is released through a valve 
into the turbo-expander

• Heat from the thermal medium is re-introduced 
to allow the air to warm as it expands

• Air expanding with re-introduced heat drives the 
turbo-expander and electric motor-generator

DEPLETED SALT CAVERN

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 
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Highlighted Project: 1.75MW/7MWh+ CAES
The world’s first commercial fuel-free CAES project

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 

Compressor and Expander Unit Inside 
Building

Site Rendering: view from public road
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Benefits of Energy Storage

• Energy storage supports increased penetrations of renewable energy on the grid and improves grid 
reliability, flexibility, and resiliency 

• Fuel-free storage technology and can eliminate the need for GHG-emitting gas peaking plants

• Over its lifetime, a 100 MW, 8 hour fuel-free CAES facility can provide:
• GHG savings of 2.5 million tonnes CO2e

• This is equivalent to removing about 50,000 cars from our roads for 10 years
• Air particulate matter savings of 68,000 kg PM2.5e

• Renewable energy integration potential of 4,600 GWh

Energy storage will play a key role in building a low carbon economy

We believe the scale-up of fuel-free storage technology will play a significant role in 
the transition to a low-carbon economy
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Contact Information

Website: www.nrstor.com
Twitter: @NRStorTweets
LinkedIn: NRStor Inc.

Feel free to contact me with further questions:

Katherine Peretick
kperetick@nrstor.com

The NRStor Team

http://www.nrstor.com/
https://twitter.com/NRStorTweets
https://linkedin.com/company/nrstor-inc-/
mailto:kperetick@nrstor.com


14

Technical details
Benefits of Salt Caverns

• The technological concept of traditional CAES is more than 50 
years old, with the three compressed air energy storage sites in 
the world all using solution-mined salt caverns. Two facilities 
each have over 20 years of cyclic operation in solution-mined 
salt.

• Today’s brine producers are generally aware of potential storage 
opportunities, and so use controlled solution mining to produce 
brine while also forming caverns that are suitable for storage.

• Short, stout caverns are generally sited in bedded salts, whereas 
tall, slender caverns are often located in salt domes or 
anticlines. 

• Solution-mined caverns are straightforward, reliable, and low-
cost.

• Salt deforms plastically, and will flow slightly much like a 
viscous fluid. This gives it an advantageous “self-healing” 
property that prevents leakage. Huntorf CAES solution-mined salt dome 

caverns on the same scale as the plant 
building. Depth in meters. 
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Solution-mined caverns are an established technology for 
underground storage

Salt Caverns Are A Proven Technology 

A Brief History
• In Canada, LPG has 

been stored in 
solution-mined caverns 
since the late 1940s 
(bedded salts) and 
early 1950s (salt 
domes). LPG was first 
stored in Texas caverns 
in the 1950s.

• The first solution 
mined caverns were 
developed in Canada in 
the late 1940s for both 
liquids and gases.

• The United Kingdom 
began storing crude oil 
in solution mined 
caverns in the 1950s. Existing developable salt and potentially suitable aquifers throughout the US

• There is a specific organization dedicated to researching solution mining and cavern storage: The Solution 
Mining Research Institute

• There are now over 300 billion cubic meters of natural gas storage in salt caverns throughout the world
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Hydrostor’s CAES technology brings numerous benefits
Fuel-Free CAES Benefits

Environmental Benefits
• Fuel-free CAES will reduce carbon emissions by allowing increased renewable energy 

penetration and usage on the electrical grid
• It also has the ability to displace new-build fossil fuel generation plants for the purpose of 

grid balancing and reliability

Community & Regional Benefits
• An old salt cavern no longer providing economic value could be repurposed into an energy 

storage facility, or an untapped underground resource could be used to create new value  
• Regional economic diversification will be promoted through the creation of highly-trained 

energy storage experts
• Construction expenditures and related jobs will take place in the community
• Local ongoing contract work is needed for maintenance of the facility over the project life

Technology & Knowledge Developments
• New technology development brings specialized expertise and leadership to early adopters 
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Highlighted Project: 1.75MW/7MWh+ CAES
The world’s first commercial fuel-free CAES project

Proposed CAES Facility Location, Town of Goderich, ON Description of CAES Technology

DEPLETED SALT CAVERN

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 
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Hydrostor Innovations
Hydrostor has invented a unique fuel-free, flexible CAES solution
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Benefits of Storage

Increased renewable energy penetration
• The long-duration and low-cost features of CAES allow for effective integration of 

renewables that is fully fuel-free, storing energy in periods of excess renewable 
generation and releasing it in periods of high demand, and reducing curtailment. 

Transmission asset optimization
• CAES enables grid operators to dispatch energy generated during off-peak hours for 

storage, then release during peak periods in a way that can only be achieved by a long-
duration technology. This reduces congestion on transmission lines during peak hours and 
can defer expensive new investment. 

Peaking and reserve capacity 
• CAES flexibility and responsiveness enables grid operators to run baseload generation 

assets at their most efficient point and load-follows for them. It provides clean peaking 
power without fossil fuels, the ability to repurpose decommissioned thermal plants, and 
offers ancillary services such as voltage support, black start, and power quality. 

Micro-grid and industrial 
• CAES can enable renewable-heavy microgrids, replace fuel shipments and on-site fuel 

storage, and create electrical independence for micro-grids and islands. It can also reduce 
peak loads for industrial sites and provide full backup power. 

© 2019 NRStor Inc. CONFIDENTIAL AND PROPRIETARY – Not to be used by anyone other than the intended recipients 
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