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RESILIENT POWER PROJECT CASE STUDIES

This case study is one in a series by Clean Energy Group (www.cleanegroup.org) as part of The Resilient
Power Project (www.resilient-power.org), a joint project with Meridian Institute (www.merid.org). This
project seeks to expand the use of clean, distributed generation for affordable housingand critical
community facilities to avoid power outages; to build more community-based clean energy systems;
and to reduce adverse energy-related impacts on vulnerable populations. This case study series
highlights installations of solar photovoltaic (PV) and battery storage (solar+storage) systems to
demonstrate their economic, community resiliency, and health benefits. More information about this

project and others can be found at www.resilient-power.org.
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This report is for informational purposes only. The authors make no warranties, expressed or implied,
and assumes no legal liability or responsibility for the accuracy, completeness, or usefulness of any
information provided within this document. The views and opinions expressed herein do not
necessarily state or reflect those of report's funders or any of the organizations and individuals that
have offered comments as this document was being drafted. The authors alone are responsible for the
contents of this report. The information contained within is subject to change. It is intended to serve as
guidance and is not intended to provide investment advice or a recommendation or solicitation to

invest in any products, services, organizations, or companies that may be mentioned.
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Maycroft Apartments Pepco Resiliency Center
Washington, DC

PROJECT CONTACTS

Amidus Consulting, Pranay Kohli, CEO
Phone: 410-926-0520

pranay.kohli@amidus.com

New Partners Community Solar, Herb Stevens, Co-Founder and President
Phone: 202-585-8811

herb@npsolar.org

Clean Energy Group, Seth Mullendore, Vice President and Project Director
Phone: 802-223-2554 x213

seth@cleanegroup.org

LEARN MORE

Featured Installations Page: Maycroft Apartments

More information about this project can be found on the Clean Energy Group’s website, under Resilient Power
Project’s featured installation page. This webpage includes a project summary, photos, and links to additional
resources, including webinar recordings, blog posts, and news articles.

This page is updated periodically with new information and materials.

https://www.cleanegroup.org/ceg-projects/resilient-power-project/featured-installations/maycroft-apartments/

Webinar: Maycroft Apartments:
A Low-Income Solar+Storage Resiliency Center in DC

Clean Energy Group hosted this webinar in July 2019. Recording available at

https://www.cleanegroup.org/webinar/maycroft-apartments/
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Maycroft Apartments Pepco Resiliency Center

Leading affordable housing provider partners with local utility to develop the first
affordable housing development in the District of Columbia to fully power a resiliency
center through solar PV paired with battery storage.

THE CHALLENGE: A Lack of Energy Security in Low-Income
Communities

Low-income communities and communities of color are disproportionately impacted by natural disasters.
Economic and social limitations coupled with inadequate housing stock and community resources has made
emergency preparedness and response enormous obstacles for these already vulnerable populations. The
high costs associated with preparedness, such as investing in a backup power generator and maintaining
food and water reserves, often results in low-income households being unable to adequately prepare for
severe weather. When disaster is imminent, relocation or evacuation is also costly and requires access to
transportation in addition to a social safety net of family or friends in nearby communities. Transportation is
especially difficult for medically vulnerable residents, including elderly and disabled individuals and
individuals reliant on electricity-dependent medical devices. For these households, extreme weather can

exacerbate a pre-existing medical condition and an outage can result in a medical crisis.

With few other places to turn, residents often look to local community institutions, such as senior centers
and medical clinics, for shelter, support, and relief. Unfortunately, these institutions are oftentimes unable
to provide basic services due to their own energy, infrastructure, and resource limitations. Even in
affordable housing developments, there are few additional support structures put in place that help residents
through a disaster or emergency event. While these limited resources impact entire communities, the most
severe consequences are experienced by the disabled, elderly, and chronically ill. Without localized
resources, these medically vulnerable residents will be forced to seek emergency assistance at a hospital or

face a medical emergency in the event of a power outage.

Jubilee Housing (Jubilee), a leading affordable housing and supportive services provider in Washington

D.C., recognized the value resilience would bring to their residents and worked with partners to install solar
and battery storage at the Maycroft Apartments complex. The resulting project, “The Resiliency Center
powered by Pepco”, is the first of its kind in D.C. and demonstrates how solar PV paired with battery storage
(solar+storage) can reliably power critical services for affordable housing residents in the event of an

outage, while also delivering economic benefits to low-income households.

\J CleanEnergyGroup 5

Innovation in Finance, Technology & Policy


https://www.jubileehousing.org/about-us/

THE SOLUTION: Resilient Energy in Affordable Housing

Through a partnership with New Partners Community Solar (New Partners), Amidus Consulting, and the
local utility, Pepco, Jubilee upgraded a community space in the Maycroft Apartments complex to a resiliency
center for residents. “The Resiliency Center powered by Pepco” is located on the lower-level of the complex
and is equipped with solar +storage to power critical loads, such as charging outlets and refrigeration for
prescription medicines, through an outage (see Appendix A for a detailed breakdown of critical load
energy calculations). An innovative community solar program was also included in order to provide

monthly benefits to residents through monthly utility bill savings.

The project consisted of connecting a new battery storage system to a community solar array at Maycroft
and selecting critical loads in the community room (turned Resiliency Center) to receive power in the event
of an outage (see Appendix B). When power from the grid is unavailable, the system automatically islands to
operate independently from the utility grid and immediately diverts solar array production to the battery,
which powers the isolated loads in the Community Room. All Maycroft residents will have access to the
resiliency center for their essential needs in the event of an outage. Medically vulnerable residents are able
to recharge and power their electricity-dependent medical equipment and/or store temperature regulated
prescription medications in the community refrigerator. The Resiliency Center powered by Pepco for the
Maycroft Apartments community was completed in June 2019 and has been extensively tested and

simulated for grid-failure situations. The system is working as expected.

Backup Power. The solar+storage system at the resiliency center will provide up to three days of
backup power to the following critical loads: refrigeration for food and medication, exhaust to keep the air
clean, floor fans to keep the room cool in the summer, lighting, a water pump to enable continued water
usage, outlets for charging cell phones and medical equipment, a microwave to heat food, and a television.
As required by the District of Columbia, a gas generator provides backup power to the elevators in the
event of an outage, in addition to common area lighting in the rest of the building. In the event the
diesel generator fails to start or breaks down during an outage, which is oftentimes the case, the entire
resiliency center load is still supported by the battery system. The battery only operates in the event of

an outage and does not operate during regular grid operations.

Economic Benefits for Residents. The Maycroft Apartment rooftop solar array was initially designed
to offset the cost of power for common areas in the building. However, working with New Partners, Jubilee
realized that redistributing the economic benefits of solar directly to the residents could have a more
significant impact. Through the D.C. Solar For All Initiative, a program of the District of Columbia’s
Department of Energy and Environment that seeks to provide the benefits of solar electricity to 100,000
low-income households, New Partners worked with Jubilee to aggregate Jubilee’s solar systems with other
solar arrays in the New Partners portfolio to create a community solar program that reduces the utility

—
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burden of 100 Jubilee households, including all 60 Maycroft Apartments households, by $40 to $50 a month
for the next fifteen years.. This monthly savings is significant for Jubilee residents, 60 percent of whom have
less than $1,000 available after rent each month for all other expenses. All Maycroft households and an
additional 36 Jubilee residents in other affordable housing developments currently see utility savings from
the community solar program and it’s anticipated that dozens more will benefit by the end of the year as
additional solar arrays in the portfolio come online. It is important to note that the community solar
generated savings are structured to ensure that they are not offset by corresponding increases in rent
payments, as can sometimes occur in federally subsidized housing. The savings are also not considered

additional income, preserving any income-based assistance residents may be eligible to receive.

Resiliency Pilot Program. The resiliency center is a Pepco a pilot program. The Pepco
Foundation provided $65,000 in funding for the battery storage system. Pepco will monitor the
interface between the battery storage and solar installation to better understand how solar +storage
technologies can be used in future affordable housing applications and gain valuable insight into how
the battery system interacts with an affordable housing load profile. The data generated will help to
inform future resiliency centers for low-income communities and set a foundation for future

resiliency initiatives.

—
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Project Overview

Owner: Jubilee Housing
Location: Washington, DC

Equipment: 62.4-kW solar PV array; 16 X 3.5-kWh lithium ferro phosphate (LFP) batteries (46-
kW/56-kWh); 50-kW diesel generator

Installed cost: $327,000 (not including diesel generator costs)

Building loads supported by solar+storage: During an outage, the solar+storage system
will provide power to critical loads in the Resiliency Center, including refrigeration for food
and medication, exhaust and floor fans, lighting, outlets for charging cell phones and
medical equipment, kitchen facilities and a microwave for food preparation, and a television.

Building loads supported by the gas generator: The diesel generator provides power to
one elevator in addition to corridor and exterior lighting.

Services provided: Backup power, Community solar savings
Supported infrastructure: Affordable housing
Battery vendor: Simpliphi

Project partners: New Partners Community Solar, Pepco Foundation, Jubilee Housing, Clean
Energy Group, Amidus Consulting, District of Columbia’s Department of Energy and
Environment

Solar System Details

Solar System Size: 62.4-kW solar array
Configuration: Rooftop solar
Solar System Annual Production: 75 M\Wh/year

Ownership Structure: Jubilee Maycroft Apartments LP, which is comprised of tax equity
investors and Jubilee Housing, owns and manages the system.

Revenue Sources: Solar Renewable Energy Certificates, Community solar credits (for residents)
Cost: $197,000

=
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Energy Storage System Details

Type of technology and size (power-kW/ capacity-kWh): 16 Simpliphi “PHI 3.5 Lithium
Ferro Phosphate batteries (46 kW/56 kWh)

Energy Storage Technology Provider: Simpliphi
Energy Storage System Location: Basement utility room
Date of Service/Operation: June 2019

Energy Storage System Owner: Jubilee Housing

Cost: $130,000 ($90,000 for the battery storage system and related equipment, $40,000 for
installation)

Funding Sources: The Pepco Foundation partially funded the battery storage system. Clean
Energy Group provided a Technical Assistance grant to conduct the initial solar+storage
feasibility assessment of the property.

FINANCIAL DETAILS

Project Costs. The total cost of the resiliency center was $327,000. This total reflects the total cost of
the community solar array, batteries, design, install, inverter, and other equipment. The community solar
array cost $197,000. The batteries and related equipment cost $90,000 and the installation cost $40,000.

Project Financing. Although battery storage costs are declining, it can still be cost prohibitive in
Washington D.C. due to limited opportunities for the battery storage system to reduce energy costs
and generate revenue through providing grid services. The Pepco Foundation provided a grant of
$65,000 to support the battery installation. In addition to grant funding, the project primarily relied
on three sources of financing: a tax equity investment based on low incoming housing tax credits,
gap financing provided by the D.C. Department of Housing Community Development utilizing
tederal HUD - HOME (HOME Investment Partnership Funds) and local Housing Production Trust

Funds, and developer equity contributions.

—
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Potential Savings. Although there is not a calculable monetary value to providing resilient power and
shelter to vulnerable residents in the event of an outage, the economic and societal benefits are high.
Medically vulnerable residents that are able to charge equipment or store medication locally are able to
avoid a hospital visit. Households that can heat-up meals and access charging stations can shelter-in-place in
their own community, rather than spend money on expensive lodging or travelling to stay with family

members.

The community solar array brings direct economic benetfits to Jubilee residents by saving all 64
Maycroft households, and 36 additional Jubilee households, $40 to $50 a month in utility savings. In
order to maximize savings generated by the solar array, New Partners was able to successfully advocate
for the DC Council to change the law to allow the energy produced by the solar energy system to be valued
at the residential rate for electricity, which credits approximately 12 cents per kWh, rather than the

commercial rate, which what would have otherwise been applied and is only 8.5 cents per kWh.

LESSONS LEARNED

Numerous lessons were learned throughout the development and initial operations of The Resiliency

Center powered by Pepco project.

Create a Sustainable Community Solar Model. In order to develop a sustainable model for
community solar, New Partners needed to design systems that worked in a housing-dense urban center
and build pathways to solar within existing city housing development ordinances. South facing vertical
panels were deemed optimal as they covered more rooftop space, despite the panel position being slightly
less efficient, and nontraditional solar rooftops, like parking canopies, are utilized when possible. New
Partners also works with housing developers to include solar arrays on green roofs, which provide
stormwater management. Compliance with stormwater management regulations is now required on all
new construction in Washington, D.C. In doing so, New Partners is able to expand their portfolio and

provide community solar to affordable housing residents at Jubilee Housing properties and beyond.

Community Solar Adds Value. While resilient emergency power for the Jubilee community was a
priority, the innovative community solar program brought value to residents year-round and introduced
residents to the daily benefits of renewable energy. Two thirds of Maycroft residents earn 30 percent of or
below the area median income, or approximate $35,000 a year for a family of four. The $40 to $50 a
month saved on utility expenses is money that can now go towards other household necessities, such as
food, medicines, and transportation. Over the next 15 years it is estimated that the community solar array

will save residents over $750,000 collectively.

-
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Unique System Design Can Add Both Complexity and Value. Due to the fact that the solar
array was designed and financed before battery storage and community solar were considered for the
project, incorporating resilient power after-the-fact added considerable complexity and extended the
project timeline. The existing solar energy system was already specified to be developed with
microinverters — small inverters incorporated with each individual solar panel, which means the solar
system produced alternating current (AC) power directly at module level. This posed a problem as
batteries can be charged only with direct current (DC) power. To incorporate battery storage, inverters
were selected based on the technology’s ability to efficiently convert AC from the solar system to DC for
battery charging and then back into AC to power loads. This additional conversion step increased the
system’s complexity and, to some extent, also increased the cost of including battery storage. An
Automatic Transfer Switch (ATS) was also required to make the switchovers between having the solar
system feed energy to the grid during normal operation, as is required under DC’s community solar
program, and to divert the solar output to the batteries when the grid is unavailable. The critical loads the
battery served in the event of an outage also had to be isolated in a separate critical load panel. The

combination of these design requirements further increased the complexity of the system.

Ultimately, a solution was provided to address each obstacle and the result is a unique system that serves
both to provide local resiliency and community solar delivered directly to the grid. In the future,
incorporating battery storage and community solar aspects of a project prior to system design and

securing finance will result in a more streamlined, efficient, and cost-effective development process.

-
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APPENDIX A: Energy Calculations

Figure 1 — Jubilee/Maycroft Shelter-in-Place Energy Calculations — Summer

Jubilee/Maycroft Shelter-in-Place Energy Calculations

Surge
Power
(W); for
battery
power
sizing

2,000

320

320

2,500

220

100

1,500

1,000

Resiliency Planned (days) 3
X X Energy
Duration | Operatin X
- X Required

Resiliency Load Notes Required| g Power

jaay(h) | wy | L9

ay (kWh)
Electric water pumps 1 hp pump = 750W 4 750 3.00
Some or all exterior 4 lights in parking and 10 320 3.20
Community room lighting |20 fixtures; each 16W 24 320 7.68
Community Room Exhaust: 2 units, each 24 1,600 38.40
Phone charger, medical |10 sockets; each giving 24 220 5.28
Community Room 100W 24 100 2.40
Community Room 1000W 12 1,000 12.00
Refrigerator for 500W 24 500 12.00
84 kWh/day
Solar PV Capacity 62 kW
Expected Energy production per day (summer) 257 kWh
Assumption: only 50% of expected PV production will be
available during grid outage days 128 kWh
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Figure 2 — Jubilee/Maycroft Shelter-in-Place Energy Calculations — Winter

Jubilee/Maycroft Shelter-in-Place Energy Calculations

Surge
Power
(W); for
battery
power
sizing

1,500

320

320

1,200

220

100

1,500

1,000

Resiliency Planned (days) 3
. . | Energy
Duration | Operatin .
- . Required

Resiliency Load Notes Required | g Power

jday(h) | w) | 9

v (kWh)
Electric water pumps 1 hp pump = 750W 2 750 1.50
Some or all exterior 4 lights in parking and 14 320 4.48
Community room lighting |20 fixtures; each 16W 24 320 7.68
Community Room 2 units, each 400W 12 800 9.60
Phone charger, medical |10 sockets; each giving 24 220 5.28
Community Room 100W 24 100 2.40
Community Room 1000W 12 1,000 12.00
Refrigerator for 500W 24 500 12.00
55 kWh/day
Solar PV Capacity 62 kW
Expected Energy production per day (winter) 128 kWh
Assumption: only 50% of expected PV production will be
available during grid outage days 64 kWh

p~

;_/ Clean

Group

Innovation in Finance, Technology & Policy

6.2 kW

14



APPENDIX B: Solar System Design

Figure 3 — Layout of solar PV array on the roof of Maycroft Apartments.

192 Solar Panels Total
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APPENDIX C: Resilient Power System Design

Figure 4 — Resilient power system single-line diagram.
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APPENDIX D: Photos

President and Co-Founder of New Partners Community Solar, Herb Stevens, demonstrates how the Simpliphi

batteries work with the rooftop solar array in a grid emergency. Photo Credit: Pepco
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Samuel Buggs, resident and vice chair of the Jubilee Housing board of directors, shares the importance of the

Resiliency Center during a ribbon cutting event with the Pepco Foundation and officials of the District of Columbia

government. Photo Credit: New Partners Community Solar
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The Resiliency Center powered by Pepco for the Jubilee Community is located on the bottom floor of the Maycroft
Apartments where residents can gather and access electricity for critical services during an outage. Photo Credit:

Pepco

A0S ROV Ui i 0IO MORRATRNY HARABRNY) O

Maycroft Apartments artist rendering of the fully renovated 64-unit apartment bulldlng for low-income residents.
Photo Credit: Jubilee Housing
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