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ENVIRONMENTAL 
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Overview: Geothermal exchange utilizes a heat pump to capture the stable temperature of the earth to pre-
heat and pre-cool a building’s comfort systems. This is different than geothermal energy, which is not available 
in New York City.

Benefits: • Highly efficient • Highly cost-effective and durable relative to other heating and cooling systems 
• Can reduce heating & cooling costs 25-75% compared to conventional systems • Low maintenance • Little or 
zero emissions • Quiet operation

Challenges and Opportunities: • Not practical for all sites • High initial costs (drilling & exploration) • 
Open systems present risks due to unknown geological conditions • Federal tax credits incentives exist to offset 
installation costs (Expires 12/31/16)  • Special financing is available from Energy Star® and other organizations

Process: A geothermal exchange system consists of a heat pump, a heat exchange component, and a delivery 
system. 

The heat exhange component uses two thermally conductive materials - a source and a sink - to transfer energy, 
heat, and cooling between the two materials.

Water-to-water systems use water to carry heating or cooling through the building. Examples include: radiant 
underfloor heating, baseboard radiators, and conventional cast iron radiators. Water-to-water systems are 
preferred for pool heating or domestic hot water pre-heating.

Water-to-air systems use forced air to carry heating or cooling through a building. They are often used to replace 
forced air furnaces and central air conditioning systems. Variable designs allow for split systems, high-velocity 
systems, and ductless systems. 

Case Studies:
 

Washingston Square Park House: New York, NY : 3,100 sq. ft.
version2.bkskarch.com/work/(           )

Historic Front Street: New York, NY: 150,000 sq. ft. 
www.cookfox.com/project.php?id=Historic-Front-Street

www.bksk.com

GEOTHERMAL EXCHANGE

$30,000 - $50,000 per pump

SUMMER COOLING: 
GROUND AS SINK

WINTER HEATING:
GROUND AS SOURCE

200-1000 ft 

thermal exchange40º - 60º F 

60º - 80º F 

40º - 60º F 

0º - 40º F 

soil

aquifer

conventional comfort 
system

SUMMER COOLING WINTER HEATING

Additional Resources:

NYC Geothermal Heat Pump Manual
http://home2.nyc.gov/html/ddc/downloads/pdf/geotherm.pdf

GROUND SOURCE HEAT

www.bkskarch.com/work/washington-square-park-house
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AND 100 
OTHER 
PROJECTS 
THROUGHOUT 
NYC

CENTER FOR ARCHITECTURE
GENERAL THEOLOGICAL SEMINARY

QUEENS BOTANICAL GARDEN
TIMES SQUARE TKTS BOOTH

BROOKLYN CHILDREN’S MUSEUM
WEEKSVILLE HERITAGE CENTER

STATEN ISLAND MUSEUM
BRONX ZOO LION HOUSE
CORNELL TECH CAMPUS

PS62
EAST 93RD STREET

FRONT STREET
23 GRAMERCY PARKSOUTH
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PRESENTED BY
GEORGE SCHIEFERDECKER, AIA
PARTNER, BKSK ARCHITECTS
JENNIFER PRESTON, LEED AP BD+C
DIRECTOR OF SUSTAINABLE DESIGN, BKSK
MICHAEL McGOUGH, PE
PRINCIPAL, BUROHAPPOLD ENGINEERING

more info:  www.bksk.com



NYCCC on Environment Protection: Site-Sourced & 
Stored Renewable Energy Conference

Eos Energy Storage
Philippe Bouchard, VP Business Development

February 27, 2015

http://www.eosenergystorage.com/
http://www.eosenergystorage.com/


Eos Energy Storage Overview

THE SOLUTION

• Product - Eos’ Aurora 1000|4000 is a safe, long-lasting DC battery system capable of providing
1MW of power for 4 hours of continuous discharge and millisecond response time.

• Price - At a price of $160/kWh in volume, the Aurora solution is the lowest cost energy storage
product on the market. Affordable extended warranties and capacity guarantees ensure long-life.

• Technology – The Aurora product employs Eos’ proprietary zinc hybrid cathode (ZnythTM) battery
technology, built on 21 patents and patent applications with over 600 claims

• Availability - Eos is currently taking orders for delivery in 2016 and beyond.

confidential

THE MISSION
Eos develops and commercializes cost effective energy
storage solutions which are not only less expensive than
other battery technologies, but less expensive than the
most economical alternative used today to provide the
same services
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# in U.S. 17,350 plants 164,000 miles 3 million miles

Utilization 47% 43% 34%

Projected spend 
2010-2030

$505B $298B $582B

Projected
underutilization

~$1.4 TRILLION of future US infrastructure will 
be underutilized without storage

Generation DistributionTransmission

Today’s Electricity Grid is Massively Overbuilt & 
Under Utilized… 

Sources: “Electric Power System Asset Optimization.” NETL, March 2011; “The Power of Five Percent.” The Brattle Group, May 2007

Energy storage unlocks value in existing assets by increasing low rates of utilization

3



Con Ed Peak Demand Forecast 2010-2030 

2011 NYC Peak Demand
11,505 MW; 87% 

2011 All Other Con Ed Peak Demand

• Ratepayers funded $1.2 B in system 
upgrades for 2012 (mostly NYC)

• Eos can reduce peak infrastructure 
requirements + save customers $

1) Con Ed Electric System Long Range Plan.  http://www.coned.com/publicissues/PDF/ESLRP%20Appendices%20December%202010%20Final.pdf
2) http://af.reuters.com/article/energyOilNews/idAFL1E8H57PD20120605 4
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Hundreds of Thousands without Power in NYC 
After Hurricane Sandy

Energy storage combined with distributed generation will 
enhance grid resiliency / reliability

Source: Huffington Post, 
Consolidated Edison / Note: Data 
as of Wednesday Oct. 31 at 12 
p.m. EST. Areas with fewer than 
250 outages not shown



Storage will become increasingly necessary as 
intermittent renewables continue strong growth

Energy storage allows utilities to effectively integrate more renewables; 
demand naturally increases as more renewables are deployed

2017: >7x Growth in Solar + Storage Utilities Need Storage to smooth and shift supply>>

AZ one day solar output

ERCOT 8 day Load          vs. Actual Wind Output

• Storage can smooth 
the intermittent 
output of PV/wind 
facilities, reducing 
strain on utility grids

• Eos can store and 
shift the output of 
renewables that 
generate at off peak 
times, better 
balancing energy 
supply with demand

confidential

 $-

 $5

 $10

 $15

 $20

 $25

 $30

 $35

2012 2013 2014 2015 2016 2017

Bi
lli

on

Storage System
Revenues

PV System
Revenues

6



‘Perfect Storm’ Market Drivers Define 
Requirements for Battery Storage

Aging Infrastructure & Extreme 
Weather Threaten Power Reliability 

Rising Electricity Costs Encourage 
Efficiency & Self-Generation  

Variable Roof Top Solar PV 
Causes Grid InstabilityEnergy Storage 

Requirements

Low Cost/kWh 

Extremely Long Life

High Energy Density

High Efficiency

Zero Emissions

100% Safe
Customers & Utilities Struggling 

with Increasing Demand

confidential 7



Eos Introduces Industry’s Lowest Cost Energy 
Storage Product : Aurora 1000|4000

The Aurora 1000|4000 is a containerized DC battery system that is being sold for a 
volume price of $160/kWh for delivery starting in 2016

The Aurora 1000|4000 is a 
1MW/4MWh DC battery system 
comprised of 4x250kW/1MWh sub-
systems in 8.5x8x24ft NEMA rated 
enclosures

 Round Trip Efficiency: >75% at 
100% DoD

 Cycle Life: >5,000 cycles

 Expected Calendar Life: >15 years

 Self Discharge: 0.5% per day

 Operating Temperature: 10-45C

 System Voltage: 320-960 min/max 
VDC; 768 nominal VDC

 Response Time: millisecond 
response

8confidential

AURORA 
1000|4000

MANAGEMENT    
SYSTEM

RACKING/ 
CONTAINER

BATTERY 
MODULES



Inside the Eos Product: Technology Overview
• Eos’ Chemistry: 

 Zinc hybrid cathode technology (Znyth), using abundant, low-cost materials 
 Aqueous, near neutral electrolyte enables the technology to provide high energy 

capacity while remaining inherently safe
• Design Features:

 Proprietary corrosion-resistant coating on current collectors enables long cycle life
 Designed for simple, low-cost manufacturing and rapid scale up

• IP Portfolio: 21 patents and patent applications pending in the U.S. and major 
market countries with over 600 claims

• Validation: Safety and cost estimates independently confirmed by DNV GL

Cell

Battery

System

confidential

Low-Cost Znyth Chemistry Scalable Sub-Module Design
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Genesis Partners Drive Product Demonstration & 
Deployment

10

Eos Genesis collaboration includes:

1. Detailed business case analysis to 
identify value drivers for storage

2. Product development to meet the 
requirements of the business case

3. Testing and evaluation of Eos’ ZnythTM

battery technology

4. Pilot demonstration and commercial 
roll out of Eos Aurora systems

385
GW Generation

91 M
Customers

1.8 M
Miles of T&D

70+
Countries

Together Eos’ Genesis Partners represent:

confidential

http://www.businesswire.com/news/home/20130430007031/en
http://www.businesswire.com/news/home/20130430007031/en
http://www.businesswire.com/news/home/20130520006558/en/Eos-Energy-Storage-Raises-15-Million-Strategic
http://www.businesswire.com/news/home/20130520006558/en/Eos-Energy-Storage-Raises-15-Million-Strategic


Behind-the-Meter Storage in NYC

11confidential
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Benefits

Economic:
1. Demand Charge 

Reduction
2. TOU Retail Rate 

Arbitrage
3. Demand Response / 

Program Revenue

Reliability:
1. Power Quality
2. Reliability

Storage can balance charge/discharge profile to reduce monthly peak; 
programmatic utility benefits are key driver of business case in New York
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Behind-the-Meter: Eos Aurora 1000|4000 Highly 
Profitable in Major Retail Markets 
Eos has worked with utility partners to evaluate the use of energy storage for behind-the-meter energy 
and demand management. Energy storage at Eos cost and performance shown to be highly profitable, 
with IRRs of 20-140% and payback periods of <1-6 yrs in major markets. 

80.5%,
1.3yrs

51.4%,
2.1yrs

142.0%,
0.7yrs

22.3%, 
5.4yrs

24.2%, 
5.0yrs

HI: 43.3%,
2.5yrs

21.2%, 
6.0yrs

NPV Cost (1MW/4MWh) NPV Benefits (IRR and payback shown in green)
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Backup Power

Bill Impacts

Behind-the-Meter: Storage adds additional value 
when combined with residential solar PV

• Store and shift excess PV to 
arbitrage retail rates vs. 
wholesale rates

Solar PV Solar PV + Storage

• Generate and store power 
for use during blackouts

• Reduce reliance on 
expensive and polluting 
diesel generators 

• Reduces retail rate energy 
consumption

• Monetizes value of excess 
production via NEM payments 
or wholesale power

• No backup power available
• Does not mitigate need for 

on-demand backup power

13
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Behind-the-Meter Storage, Paired with Solar: 
Strong Value for Residential Customers
The value of energy storage also bolsters the business case for residential electric customers by 
offsetting their peak demand charges, delivering higher NPVs for hybrid PV and storage installations and 
expanding the business opportunity for larger solar installations. 

NPV, Installations in a Post NEM World

 $-

 $5,000

 $10,000

 $15,000

 $20,000

 $25,000

 $30,000

6kW PV Only 6kW/2kW Hybrid 10kW PV Only 10kW/2kW Hybrid

N
PV

• Hybrid PV and storage 
installations deliver 
strong IRRs of ~16% 
and NPV value in 
excess of $20-25K

• Sample case reflects 
installation in Southern 
California Edison’s 
Barstow area, assuming 
that net metering is 
phased out in 2018 and 
reduced SGIP incentive
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Eos - Con Ed Van Nest Demonstration Project

System currently on test at DNV GL facility in Rochester, NY. System will be installed 
at ConEd Van Nest facility in the Bronx upon successful permitting with NYC DOB

• Overview - Eos awarded a $250,000 “Bench to 
Prototype” grant from NYSERDA to demonstrate its 
Eos battery system within Con Ed’s territory

• Application – Installation and operation behind-the-
utility-meter to shave system peak load and reduce 
customer demand charge

Installation location = ConEd
Building #1 at Van Nest facility

15



Recommendations
1. Streamlining Adoption – work with city agencies (NYC DOB, FDNY, etc) 

to streamline processes for permitting and installing energy storage in 
NYC buildings

2. Improve Resiliency – Dedicate municipal facilities as community 
accessible microgrids and solicit market-based solutions; Integrate with 
NY Prize programs

3. Engage in ‘Reforming the Energy Vision’ – Integrate NYCC initiatives 
with ongoing REV proceeding to drive utility regulatory reform with 
NYCCC objectives   

4. Lead by Example – Partner with the private sector to make NYC 
municipal facilities green, resilient, and cost-effective through 
programmatic implementation of storage



3 east 80th street, new york, ny 10075
p. +1.212.628.7191
f. +1.212.628.7193

www.eosenergystorage.com 

Orders can be placed at sales@eosenergystorage.com

http://www.eosenergystorage.com/
mailto:sales@eosenergystorage.com

