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Preview
• Stationary Energy Storage and EV Charging - an 

Opportunity for Lead Batteries in Missouri and 
Beyond
• Microgrids, Lead Battery Energy Storage, and 

Energy Resilience
• Energy Resilience and Microgrids - U.S. Army
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The Global Market for EV Sales has Grown at 
Around 60% per Year 
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Electric Vehicle Markets 

• China Leads
• 51% of global EV sales in 2018
• But government has cut all EV incentives for future production 

• Europe 
• Moderate growth
• Great variance by country – Norway leads
• Tighter CO2 emission regulation = larger projected market share 

beyond 2020

• U.S.
• EV market doubled over previous year
• Tesla Model 3
• Future regulation – rollback of fuel economy standards?
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Electric Vehicle Infrastructure Demand

• Access to efficient charging could become an obstacle to 
electric vehicle adoption
• Rapid charging at public charging stations are key 

• U.S. is using gas station model
• DCFC can charge EV in 15 minutes or less

• However DCFC can cause dramatic increases to business 
owner’s electricity bill
• Electricity Demand Charges 
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EV Rapid Charging Plan for 
Missouri
Goal: Utilize $6 million in VW funding to develop 
a network of DCFC stations along statewide 
highway corridors to promote the adoption of 
EVs in Missouri.
• Up to 40 locations - Along major highways
• Fund up to 80% of installation costs
• Anticipate all projects will be funded, but 

additional points for renewables and energy 
storage
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Lead Batteries and EV Fast 
Charging
• On-site lead batteries can charge and 

discharge using direct current (DC) 
• Batteries charge from the grid when costs are 

lower, store the power, and release it when 
demand is higher 
• When a car arrives, the battery can deliver 

electricity without drawing power from the 
grid
• Economics improve because the cost of the 

electricity and the demand charges are both 
greatly reduced
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EV Charging with Lead Battery Energy 
Storage at Missouri Gas Stations

• Grant from Missouri Division of Energy to CBI
• Conduct Feasibility Study for Installation of 

Lead Battery Energy Storage with EV DCFC at 2 
Missouri Gas Stations
• Develop a Cost Estimate and Project Plan for 

the 2 selected stations:
• Municipal Utility Territory – Kum & Go 

Marketplace Springfield, MO
• Investor-owned Utility Territory – Break 

Time Convenience Store – Moberly, MO
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EV Charging with Lead Battery Energy Storage 
at Missouri Gas Stations - Partners
• Utility Partners

• City Utilities, Springfield –
Municipal Utility

• Ameren – Investor-Owned 
Utility 

• Battery Partners
• NorthStar
• EnerSys

• Battery Sizing
• Energy Applications, Inc.

• PV Solar/Site Design & Pricing
• MC Power
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Integration of Lead Battery Energy 
Storage Provides Positive ROI

• Analysis of actual electricity data for K&G 
• City Utilities applies a demand charge tariff for 

maximum amount of energy used during any 
30-minute time period
• Installation of DCFC will increase demand 

charges for K&G
• Integration of 200 kWh lead battery energy 

storage system will mitigate demand charges
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Next Steps – Implement the Plan

• Missouri DNR will issue Request for Proposals in mid-October

• Funding required: $150,00 per site for installation of EV charging stations; 
$65,000 for installed lead battery energy storage system

• Matching funds = battery partners

• Potential Locations:
• Kum & Go Marketplace Springfield – multiple locations
• St. James Winery/Brewery
• Missouri University of Science & Technology EcoVillage - Rolla
• 2 new gas station chains interested – locations would be along 

highway corridor
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St. James Winery Sustainable 
Development Plan

Vision Statement: The Saint James Winery campus 
will be the premier Midwest Sustainable 
Agritourism place-based destination. It will provide 
a pleasant and meaningful place to sample, 
purchase and enjoy sustainably produced 
beverages, food and merchandise.  It will promote 
the Meramec Highlands Region. The campus will be 
a living model of sustainability for the brewery, 
winery and spirits industry in the Midwest.
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Energy Resilience Becoming 
an Urgent Need
• Electricity is critical to modern society

• Home – lights, heat, food prep, water
• Travel – traffic control for roads, rail, air
• Communications 
• Public Health and Safety 
• National Security

• National Academies of Sciences, Engineering, and 
Medicine organized study for DOE, at the request of 
Congress
• Report released in March of 2017
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Resilient 
Energy 

Systems

• Acknowledge that wide-area, long-duration 
outages can and do occur
• Prepare to deal with them
• Minimize their impact when they occur
• Can restore service quickly
• Draw lessons from the experience to improve 

performance in the future
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Microgrids and Energy Resilience

Microgrids are localized grids that can 
disconnect from the traditional grid to operate 
autonomously. Because they can operate while 
the main grid is down, microgrids can strengthen 
grid resilience and help mitigate grid 
disturbances as well as function as a grid 
resource for faster system response and 
recovery. 
U.S. Department of Energy
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U.S. Advances 
in Microgrids 

and Energy 
Storage for 

Improved 
Energy 

Resilience

• Investments in Community Microgrids in Northeast 
after Hurricane Sandy

• 1547-2018 - IEEE Standard for Interconnection and 
Interoperability of Distributed Energy Resources 
with Associated Electric Power Systems Interfaces -
major revision of the standard – smart grid 
technologies, intentional islanding 

• FERC final rule allowing energy storage participation 
in regional markets

• Missouri Senate Bill 564 – 25% of utilities’ capital 
investment plan to grid modernization projects 
• PSC can approve utility investments in pilot 

projects including but not limited to “renewable 
generation, microgrids, or energy storage”



Missouri University of Science & 
Technology (S&T) EcoVillage 
Microgrid
• CBI investment as member of S&T Microgrid 

Industrial Consortium
• 2 Solar Homes (2013, 2015)
• Energy Storage: Advanced Lead Battery 

Systems:
• NorthStar
• EnerSys

• Goal: Test advanced lead battery energy 
storage in a grid-tied microgrid for 
communities of the future
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Energy 
Resilience and 
the U.S. Army

Army Directive 2017-07, Installation Energy and 
Water Security Policy

Establishes requirement that all Army installations 
ensure available power and water to sustain critical 
missions for a minimum of 14 days

“Energy security and resilience is vital for the 
Army to perform its mission and support global 
operations. Supply shortfalls and distribution 
failures, whether caused by acts of man or acts of 
nature, remain a strategic vulnerability.”

Acting Deputy Assistant Secretary of the Army for 
Energy and Sustainability (DASA-E&S) October 11, 2017
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Integration of Autonomous Electric Transport Vehicles into a 
Tactical Microgrid

• US Army Corps of Engineers, Engineer Research and Development 
Center, Construction Engineering Research Laboratory (ERDC-
CERL)

• Contract awarded to Paragon on 4 April 2019

• Development of Living Laboratory at Fort Leonard Wood 
Contingency Basing Integration and Training Evaluation Center 
(CBITEC)
• Autonomous Vehicle Technologies
• Tactical Microgrid with V2G Charging 

• Future phases include integration of lead batteries into tactical 
microgrid 
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Questions?
Angela Rolufs
Vice President, Paragon Business Solutions
arolufs@paragonstar.com
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