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OVERVIEW OF COMMERCIAL ENERGY STORAGE

OPPORTUNITIES IN BOSTON



ENERGY STORAGE
• Unique suite of technologies

 Batteries 
 Thermal storage
 Pumped hydro

• Scalable
 Building-scale
 Utility Scale

• Versatile Uses
 Energy savings
 Support on-site generation
 Resiliency Image from Overview of Energy Storage Opportunities Report



LOCAL CONTEXT

80% GHG Reduction by 2050 
200 MWh Storage by 2020

80% GHG Reduction by 2050
Increase local and low-carbon 
energy

Analysis of 80x50 Pathways
Support City’s climate goals 



MARKET CONTEXT

• Storage system costs, and 
batteries in particular, are 
rapidly decreasing.

• The rate at which storage system 
costs is expected to continue to 
decrease.



USE CASES AND BENEFITS
Emergency power

• Support critical loads

• Increase capacity 
and length of service 
of traditional 
generators

• Reduce business 
interruption costs

Demand Management

• Deliver energy savings 
and reduce utility bills

• Demand charges in 
Boston on some  
commercial rates meet 
or exceed industry cost-
effectiveness tests

• System parameters tied 
to building load and 
energy use type

Grid Services

• Respond to utility 
demand management 
programs

• Potential for 
wholesale market 
services



TECHNOLOGY OVERVIEW AND DECISION SUPPORT



NEXT STEPS
Educational resources from A Better City

Policy tracking and briefings from A Better City and the 
Boston Green Ribbon Commission

Facilitating connections to state, local, and industry leaders

Share outcomes and case studies from ACES storage projects
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Energy Storage
Jason Burwen

Energy Storage Association

A Better City
April 17, 2018
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In this presentation…
• What is storage?
• Why deploy storage?
• What offerings are available?
• Some considerations



Energy Storage = Flexibility

Supplies precise amount of 
electricity exactly when and 

where it is most needed, 
regardless of when it was 

generated



Storage is in all parts of the grid



Primary kinds of customer storage
Thermal storage
• Time-shifts load (demand 

response)
• Integrated into or distinct 

from building equipment/ 
materials

Battery storage
• Time-shifts load (demand 

response) or injects to grid
• Provides onsite electric 

backup
• Distinct from building 

equipment/materials
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Why is storage important?

• Saves households & businesses money – reduces spending 
on excess capacity to meet peak system & local demands, 
optimizes use of grid assets, reduces time-varying electric 
costs & demand charges

• Makes service more reliable & resilient – balances supply 
& demand fluctuations; mitigates anomalies, supply 
disruptions, & outages; manages risk in long-term planning

• Integrates more clean & distributed energy –
compensates natural variability of renewables; increases 
capacity for other distributed energy resources

Storage optimizes use of the grid & enables system transformation



Rates as a driver of customer storage

IRR 5%-10%

IRR 10%+
IRR 5%-10%

IRR 10%+

Medium C&I Energy Storage Returns
from Demand Charge Management Alone

Source: GTM Research The Economics of Commercial Energy Storage in the U.S.: The Outlook for Demand 
Charge Management, 2016

2016 2022



Storage in network capacity

• Reduces local peak demand & increases circuit power quality 
 defers or avoids substation and circuit upgrades 

• Onsite backup at municipal facilities & critical infrastructure
• Containerized storage can be re-located over time 

reconfigurable grid + effective risk management

Substation
Storage

Behind-the-meter
Storage

AND/OR
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Ameren microgrid w/ storage

Solar+storage at Apollo Elementary in FL

Ft. Bliss microgrid w/ storage

Irvine Ranch Water District storage

Sterling MA substation storage

Puerto Rico Children’s Hospital  w/ solar + storage

Onsite storage providing resilience



“We continue to demonstrate leadership in 
enhancing our properties with smart building 

technologies that increase sustainability, 
strengthen the local power grid, and reduce 

costs for our tenants. The installation of Stem’s 
cutting-edge technology is the most recent 

demonstration of this commitment.”
Perry Schonfeld, Principal and COO, LBA 

Realty

LBA Realty installed the world’s largest 
indoor energy storage system at Park 
Place to reduce operating costs and to 
support sustainability efforts. In 
addition to providing value for the 
owners and tenants, this system 
participates in Stem Grid Rewards with 
Southern California Edison to help 
relieve grid congestion in the West LA 
Basin. 

System size: 1.3 MW / 2.6 MWh

Stem: LBA Park Place, Irvine CA



Johnson Controls: University of Hawaii
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System:
UH Maui College: 
- 2.8 MW of solar PV and 13.2 MWh distributed energy 
storage

Four UH Community Colleges: 
- 7.7 MW of solar PV and 28.6 MWh distributed energy 
storage

Applications:
- Renewable energy support
- Integration with other energy efficiency measures

Value:
- $79 million in energy savings over 20 years
- UH Maui College: 100% renewables in 2019
- Four UH Community College campuses also reducing 
fossil fuel use
- Education



Recent public policy efforts
• Number of Massachusetts government 

initiatives to promote energy storage
• Existing efforts: ACES grants, SMART incentives, 

etc
• Pending legislation: storage deployment targets, 

incentive programs, clean peak standard, 
property tax equalization

• Increasing ability for large customers to 
provide services to ISO-NE bulk system

• New paths opening for potential service to 
local distribution systems
• Ex: Eversource EEAC contracts
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Thank you
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Jason Burwen
j.burwen@energystorage.org
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Director of Emerging Markets

April 17, 2018

Energy Storage in the Commonwealth:
Policies and Programs



Energy Storage Initiative 
(ESI)

Launched May 2015

Advancing 
Commonwealth Energy 

Storage (ACES)

Awards in Dec. 2017

Energy Storage

Target: 200MWh by 
1/1/2020

Signed June 2017

An Act Relative to 
Energy Diversity

Signed Aug. 2016

Energy Storage Initiative and Actions

• Aims to find the most cost efficient and 
effective way to help transform the 
Commonwealth energy market
• Market expansion, valuation of storage 

benefits
• Policy recommendations and 

development
• Technology development

Energy Storage Initiative (ESI)

State of Charge Report

Published Sept. 2016



The ACES program is funding energy storage demonstration projects that pilot innovative, broadly replicable 
use cases/business models with multiple value streams in order to prime Massachusetts for increased 
commercialization/deployment of storage technologies.

The Baker Administration originally allocated $10 million but increased it to $20 million in December 2017.

ACES Timeline

June 9th, 2017

Application 
Deadline 

Complete ✓

June-Aug. 2017

Initial Reviews

Complete ✓

Sep.-Oct. 2017

Final Review and 
Recommendations

Complete ✓

Nov. 2017

Award 
Announcements

Complete ✓

Feb. 2018-Present

Contracting

In Progress

Advancing Commonwealth Energy Storage (ACES) Demonstration Projects

State of Charge Study

• DOER and MassCEC released the State of Charge study to analyze the potential benefits of incorporating 
energy storage technologies into Massachusetts’ energy portfolio.
• Energy storage can potentially provide $800 million in system benefits to Massachusetts ratepayers
• Recommends policies to promote development of 600 MW advanced energy storage in Massachusetts 

by 2025

State of Charge Study and Recommendation



Use Case: Merchant, Solar+Storage

Technology: Li-on Battery

Capacity: 250kW/500kWh

Host Site Type: Commercial

Location: Somerville

Benefits: • Demand charge reduction
• ISO NE demand response
• ISO-NE capacity tag reduction
• Customer resiliency
• Reduced power outage-related safety threats
• GHG reductions

Use Case: BTM C&I Solar+Storage

Technology: Li-on Battery

Capacity: 520kW/1044kWh

Host Site Type: Hospital

Location: Boston

Benefits: • Demand charge reduction
• ISO-NE capacity tag reduction and frequency regulation
• Critical equipment support, resiliency and backup power 

through voltage support
• Support of low income communities
• Upgrade deferral
• Wholesale market costs reduction, grid congestion relief
• GHG reduction

Example ACES Awards



Incentives on the Horizon

Massachusetts Department of Energy Resources (DOER)’s solar incentive program, with storage adder. 
Currently in DPU docket process, expect early summer 2018.

SMART Program

Plans for APS to include energy storage, possibly incentivizing storage with existing solar or standalone

• Stakeholder sessions in late Spring 2018

Storage in the Alternate Portfolio Standards (APS)

Applies to electric 
distribution companies 

and owners of solar tariff 
generation units

Covers 1,600MW declining 
block program

Offers 10- or 20-year 
fixed-price terms 
depending on unit 

capacity

Adder based on relative 
size and duration of 

storage

Community Clean Energy Resiliency Initiative (CCERI)

CCERI is a grant program to protect communities from energy service interruptions caused by severe climate 
events. 
• Focus on critical infrastructure, technical assistance, resiliency
• $40 million in allocated funds; three rounds of grants to date



• State of Charge study recommendations include clarification and 
development of safety training, codes and standards

• Will ensure robust market and facilitate smooth deployment of energy 
storage

Safety Training, Codes and Standards

• Primary purpose: demonstrate, inform, and support the development of storage fire safety training, codes and 
standards with a solar plus storage system

• Secondary purpose: provide energy resilience to the Boston Fire Department training facility

• Collaboration: MassCEC, Boston Fire Department, City of Boston, DNV-GL

Moon Island Project

PHASE 1

Engineering Design

In Progress

PHASE 2

Implementation

Not Yet Started

Energy Storage Safety Training, Codes and Standards



Stay Connected
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Email us with questions to energystorage@masscec.com
Visit us at www.MassCEC.com

Follow us on social media 

Sign up for our Daily News Digest, Events 

Newsletter and more! 

masscec.com/email-updates
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The Economics of Behind-the-
Meter Energy Storage in 

Massachusetts
HARNESSING THE POWER OF ENERGY STORAGE IN 

BOSTON'S COMMERCIAL BUILDINGS

Todd Olinsky-Paul
April 17, 2018



www.resilient-power.org

Who We Are
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JANE’S TRUST

Who We Are



www.resilient-power.org

The Economics of Battery Storage
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At current costs… the capital cost to 
deploy 1,766 MW of storage could be in 
the range of $968M - $1,355M, and the 
total value of storage over 10 years could 
be around $3.4 billion. --State of Charge



www.resilient-power.org

The value of storage is partly due to the
high costs of our oversized grid
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From Massachusetts State of Charge report

The highest value of storage is in providing capacity to 
meet demand peaks… not in providing bulk energy.

Peak Demand Is Costly
Top 10% of hours = 40% total annual cost



www.resilient-power.org

Energy storage reduces costs by shaving peak 
loads (on either side of the meter)
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Peak reduced from 100 
kW to 65kW = 35 kW 
reduction
Savings depend on cost 
of demand

Behind the Meter Example

Generally, commercial customers paying $15/kW or more in demand 
charges may be able to install batteries economically for demand 
charge management (without subsidies).

Demand charges @ $10/kW = $4,200 annual savings
Demand charges @ $20/kW = $8,400 annual savings
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Energy Storage for Demand Charge 
Management (BTM) in Massachusetts
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MA demand charges as of July, 2016 (pre-Eversource rate case)

Demand charge rates in Massachusetts

In this analysis, the 
value the customer 
realizes from 
demand charge 
management (light 
green bar) is based 
on a demand charge 
rate of $7.84/kW.

Note 
declining 
cost of 
storage

BTM economic analysis, from State of Charge report
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Scale of opportunity in MA

More than 
70,000 
commercial 
customers in 
Massachusetts 
currently pay 
demand charges 
that would make 
energy storage 
economical 
(>$15/kW).

(Light blue areas are highest demand charges)
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• Boston Housing Authority affordable 
senior housing facility in Hyde Park, 
MA

• 100 apartments
• Electric heating
• Common areas include kitchen, four 

laundry facilities, common room, 2 
elevators

• System modeled:
• Solar: 150 kW DC (cost: $375,000)
• Storage: 30 kW/45 kWh Li-Ion 

battery (cost: $88,604)
• Total capital cost: $463,604

Analysis by Geli

Edwards D. Hassan Apartments

Seasonal load profile
Electric heat = high winter peak loads
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Energy

Demand

Hassan Apartments Baseline Utility Bill
Analysis is on common loads only – not individual apartment loads
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Hassan Apartments payback comparison

Solar+Storage payback = 5.3 years

What the analysis includes:
• Federal ITC 
• Federal accelerated depreciation

What it doesn’t include:
• SMART solar incentives (with storage adder) 
• Income from Alternative Energy Certificates 
• Other market programs (demand response)
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Jewish Community Housing for the Elderly

Coleman House:
146-unit affordable senior 
housing facility
Newton, MA

System modeled: 
116 kW solar
55 kW/226 kWh Li-Ion Battery

Annual load 
profile (two 
meters)

Demand charge:
$28.92 / kW June – September
$20.47 / kW October – May

Modeling:
System modeled over 25 years, 
with battery replacement at 10 
years
IRR > 18%
Assumes SMART incentive and ITC Payback reached in year 5
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Boston Medical Center

1,060 kW / 2,120 kWh battery to be located 
on the roof of the Yawkey Ambulatory Care 
Center, next to existing CHP 

Project Installed Cost: 
$1,500,000

MassCEC Grant: $402,500

Baseline Capacity Charges

Eversource T&D charge:
Summer = $24.82/kW
Winter = $18.86/kW

ISO-NE Capacity Cost (icap) charge:
$9.96/kW-month

Result: Hospital is currently paying
annual demand costs of $1,247,000

Project Economics:

Annual Savings: $200,000

Simple Payback:  7.5 years (without grant)
5.5 years (with grant)*

Note: This installation is costly due to rooftop location, and high 
hospital load factor. Ground installation, or a lower load factor, would 
result in lower installed cost and lower simple payback.



Todd Olinsky-Paul
Todd@cleanegroup.org

www.resilient-power.org

Thank You
Please check out our new 
report –Jump-Start: How 
Activists and Foundations 
Can Champion Battery 
Storage to Recharge the 
Clean Energy Transition

bit.ly/CEG-JumpStart

mailto:Todd@cleanegroup.org
http://www.resilient-power.org/
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APS

Alternate Power Source Inc.

Energy Storage Solution
For 

Boston Medical Center

April 17, 2018
Alternate Power Source, Inc.

20 Cabot Blvd., Suite 300
Mansfield, MA 02048

508-337-9090



APS BMC Project

Proposed:

• 1060 kW/2120 kWh

• Connected directly 
to modern switch 
gear

• Location Yawkey 
Roof



APS

3

What It Is

Proven Li-Ion technology sourced from industry leaders



APS Your Electricity Supply
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You are charged for both Energy and Demand
Batteries cut the peak off your Demand to save you money

Generation Transmission and Distribution 

Energy 
(¢/kWh) 6.0 1.5 7.5

Demand 
(¢/kW) 3.6 6.3 9.9

Total 9.6 7.8 17.4

End User



APS Typical Utility Bill
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G E N E R A T I O N  C H A R G E S                0 . 0 5 9 8 0 0      X    7 6 0 3 2 0   K W H    =                                    4 5 , 5 0 7

1 4 . 0 0           X    1 9 7 4 . 2    K V A     =                                    2 7 , 6 3 6

T O T A L C H A R G E S 1 3 2 , 2 5 4

Demand

Energy

Energy

Demand



APS
Your Electricity Pricing
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Batteries decrease 
demand charges 
(but not others)

With 
Storage

Base 
Case



APS T&D Reduction

Confidential
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APS BMC Load Reductions

Summer Peak: 5000kw

Winter Peak: 3000kw

T&D Reduction: 310 - 1060kw/month

Generation Capacity Reduction: 1060kw



APS Capacity Costs

Eversource T&D

Summer = $24.82
Winter = $18.86

ISO-NE Capacity Cost

FCA Cap Year ISO Price Retail Price-kw/mth
10 19/20 7.03$          9.96$                             
11 20/21 5.30$          7.57$                             
12 21/22 4.63$          6.43$                             

ICAP Cost - NEMA


NEMA (2)





		1974		760,320.00		49%

		ICAP Cost - NEMA

		FCA		Cap Year		ISO Price		Retail Price-kw/mth

		10		19/20		$   7.03		$   9.96

		11		20/21		$   5.30		$   7.57

		12		21/22		$   4.63		$   6.43



		Reserve Margin

		FCA		Cap Year		Peak		ISO Need		Reserve Margin

		8		17/18		25,094.00		33,712.00		34%

		9		18/19		23,889.00		34,695.00		45%

		10		19/20		25,094.00		35,567.00		42%

		11		20/21		25,094.00		35,835.00		43%

		12		21/22		25,094.00		34,828.00		39%





NEMA





		1974		760,320.00		49%

		ICAP Cost - NEMA

		FCA		Cap Year		ISO Price		Retail Price-kw-mth		Retail Price -kWh

		6		15/16		$   3.43		$   4.32		$   0.0112

		7		16/17		$   7.00		$   8.82		$   0.0229

		8		17/18		$   15.00		$   20.15		$   0.0523				$   0.0163

		9		18/19		$   9.55		$   13.87		$   0.0360

		10		19/20		$   7.03		$   9.96		$   0.0259

		11		20/21		$   5.30		$   7.57		$   0.0197

		12		21/22		$   4.63		$   6.43		$   0.0167



		Reserve Margin

		FCA		Cap Year		Peak		ISO Need		Reserve Margin

		8		17/18		25,094.00		33,712.00		34%

		9		18/19		23,889.00		34,695.00		45%

		10		19/20		25,094.00		35,567.00		42%

		11		20/21		25,094.00		35,835.00		43%

		12		21/22		25,094.00		34,828.00		39%





NH

		1337.8		565,200.00		53%

		342.1		85,632.00		32%

		1679.9		650,832.00		49%



		ICAP Cost - NH

		FCA		Cap Year		ISO Price		Retail Price-kw-mth		Retail Price -kWh

		6		15/16		$   3.43		$   4.32		$   0.0112

		7		16/17		$   3.15		$   3.97		$   0.0102

		8		17/18		$   7.03		$   8.85		$   0.0228

		9		18/19		$   9.55		$   12.03		$   0.0311

		10		19/20		$   7.03		$   8.86		$   0.0229

		11		20/21		$   5.30		$   6.68		$   0.0172

		Renewable Portfolio Standard Obligations

		Calendar Year 		Total Requirement		Total Class I 		Thermal Class I		Class II 		Class III 		Class IV 

		2008		4.00%		0.00%		0.00%		0.00%		3.50%		0.50%

		2009		6.00%		0.50%		0.00%		0.00%		4.50%		1.00%

		2010		7.54%		1.00%		0.00%		0.04%		5.50%		1.00%

		2011		9.58%		2.00%		0.00%		0.08%		6.50%		1.00%

		2012		5.55%		3.00%		0.00%		0.15%		1.40%		1.00%

		2013		5.80%		3.80%		0.00%		0.20%		0.50%		1.30%

		2014		7.20%		5.00%		0.40%		0.30%		0.50%		1.40%

		2015		8.30%		6.00%		0.60%		0.30%		0.50%		1.50%

		2016		8.50%		6.20%		0.60%		0.30%		0.50%		1.50%

		2017		17.60%		7.80%		1.40%		0.30%		8.00%		1.50%

		2018		18.50%		8.70%		1.50%		0.30%		8.00%		1.50%

		2019		19.40%		9.60%		1.60%		0.30%		8.00%		1.50%

		2020		20.30%		10.50%		1.70%		0.30%		8.00%		1.50%

		2021		21.20%		11.40%		1.80%		0.30%		8.00%		1.50%

		2022		22.10%		12.30%		1.90%		0.30%		8.00%		1.50%

		2023		23.00%		13.20%		2.00%		0.30%		8.00%		1.50%

		2024		23.90%		14.10%		2.00%		0.30%		8.00%		1.50%

		2025 and thereafter		24.80%		15.00%		2.00%		0.30%		8.00%		1.50%





Gas Basis

		Oil Cost - $/bbl		$   50.18

		Oil Cost - $/MmBtu		$   7.91

		NG - $/MMBtu		$   3.23

		NG Basis - $/MMBtu-Estimate		$   4.68

		NG Basis - $/MMBtu Actual Bid		$   5.53

		NG Basis Risk premium - $/MMBtu		$   0.85





NG x Heat rate

		NG Cost 2018 - $/MMBtu		$   2.95				Product		$/KWh		% of Total		Variables		3-Year Risk %		Risk - $/kWh		Risk-$/year		Risk

		NG Basis 2018 - $/MMBtu		$   1.39				Energy Cost		$   0.0430		43%		NG, NG Basis, Weather, Consumtion		+/- 10%		$   0.0043				NG, NG Basis

		NG Total Cost - $/MMBtu		$   4.34				Capacity Cost		$   0.0360		36%		ISO Auction (Fixed for 4 years), Consumption		+/- 1%		$   0.0004				ISO Auction

								RPS Cost		$   0.0160		16%		DOER RPS (Fixed through 2020), Consumption		+/- 1%		$   0.0002				DOER RPS

		NE Power Plant Heat Rate - Btu/KWh		9,500.00				Other cost		$   0.0050		5%		ISO Ancillary Market, Utility Losses, Consumption		+/- 1%		$   0.0001				ISO Ancillary

								Total		$   0.1000		100%

		NE Estimated Energy Cost - $/kwh		$   0.0412







APS BMC Savings

T&D Demand reduction 310-1060kw/month. 

Annual savings = $110,000

Capacity reduction 1060kw

Annual savings $90,000

Total Annual Savings: $200,000

Annual Demand Costs: $1,247,000 

Annual Demand Savings = 16%



APS BMC Resiliency

Backup power available to critical communications, and helipad 

Able to condition power from CHP when islanded to support 
high load hospital equipment

System is able to interface with CHP to improve black start

System will now cover demand spike during CHP trip/restart



APS BMC Economics

Project Cost: $1,500,000

Annual Savings: $200,000 

Simple Payback: 7.5 years (w/o grant)

Mass CEC Grant: $402,500

Simple Payback: 5.5 years (w / grant)*

*Ground installations will have a lower simple payback.
*Lower load factor accounts will have lower simple payback
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• Pioneering Energy Storage leader 
since 2008

• Headquartered in Westborough MA
• In NEC Corporation family

– $23.9B Revenue; established 1899
• >250MW of energy storage globally

– Massachusetts projects ranging 
from <100kWh to >100MWh

NEC Energy Solutions: A Massachusetts Leader
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Sterling, MA
Grid Resiliency & Peak Management

Charlton, MA
Solar PV + Storage

Bay State Wind
Offshore Wind + Storage
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Storage-Based Services for Commercial Buildings
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Peak / Demand Charge
Management

Solar Generation 
Maximization

Resiliency / 
Microgrid
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• Goal: Energy resiliency microgrid
– Backup power during grid outages
– Economic dispatch (peak shaving)

• Energy storage:
– Supports CHP plant when grid-connected 

(i.e. smooths paralleled CHP/grid vs. load 
against utility import maximums)

– Provides microgrid frequency regulation and 
transient load control when islanded

• ~700kW / 500kWh energy storage system
• Mid-2018 installation, with expected 

extension to multiple sites
• MA DOER Resiliency Grant program support
• Similar to NYC project underway; other 

projects around the world

Boston-Area Hospital Resiliency Project

4

JFK Airport Hotel
Microgrid

Colombia Office Complex

UK Recycling Plant
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JOHN CLEVELAND
BOSTON GREEN RIBBON COMMISSION

CALL-TO-ACTION



HARNESSING THE POWER OF ENERGY STORAGE

IN BOSTON’S COMMERCIAL BUILDINGS



www.abettercity.org
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