Microgrids Made Easier

How Hoboken is Creating a Resilient Microgrid...

and How Your City Can Too

“We know very

well that our most
vulnerable residents,
as well as many
others, are not
going to evacuate,

so we need to be
thinking through
strategies to keep
everyone safe during
the next storm.”

Dawn Zimmer,
Mayor, City of
Hoboken

Clean microgrids can improve the safety, resiliency and
sustainability of cities — particularly those at risk from extreme
weather events like Superstorm Sandy.

Summary

In the aftermath of Superstorm Sandy,
Hoboken Mayor Dawn Zimmer knew it was not
a matter of if there would be another
devastating storm, but when. Determined to
keep the city safe, Zimmer used recovery funds
to design a microgrid that would provide back-
up power to 55 critical buildings including fire
stations, pharmacies and low-income and
senior housing. In the summer of 2015, a unique
collaboration emerged between the City of
Hoboken, Greener by Design and EDF Climate
Corps to maximize the sustainability and
resiliency of this microgrid. The result was the
Resilient Microgrids Toolkit, which engages
stakeholders and provides them with the
resources necessary to establish and maintain a
clean and resilient microgrid. Given that cities
up and down the east coast face the same
challenges as Hoboken due to rising sea levels,

increased dependence on energy and worsening
storms, the toolkit was created not just for
Hoboken, but for any city looking to establish a
clean microgrid — one that integrates renewable
energy sources and is thus more sustainable
and more resilient in the long term.

What is a clean Microgrid? Microgrids are local
electricity grids that can operate independently from
the traditional grid, meaning that they can provide
power even when the traditional grid is not
functional. While they can incorporate renewable
energy sources such as solar and wind, microgrids
can also utilize fossil fuels and include diesel
generators. For this reason, not all microgrids are
“clean” microgrids. Microgrids that make use of
clean, renewable energy sources such as wind, solar
and even natural gas are preferable because they
provide additional climate change mitigation
benefits. Additionally, clean microgrids are
increasingly resilient because they are not
dependent on diesel fuel delivery, which is disrupted
in many crisis situations.
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Why a Microgrid?

In October 2012, Superstorm Sandy devastated the city of
Hoboken: 500 million gallons of brackish water flooded its
streets, homes and infrastructure (seventy percent of the city
sits in a flood zone). Ninety percent of the city lost power, a
dire situation that lasted for almost two weeks, making it an
extremely stressful time for both residents and city
administrators. The storm damaged critical infrastructure,
hampered emergency response teams and left citizens cut
off from key resources. Sandy sent a woefully clear message
that Hoboken needed to enhance its resiliency before the next
big storm.

Vowing “never again,” Hoboken Mayor Dawn Zimmer
conceived of establishing a self-contained microgrid for the
City of Hoboken. The initial goals were to improve energy
availability during emergencies, reduce pressure on the main
power grid during peak hours and decrease emissions through
the adoption of renewables. The city received a technical
assistance grant from the Department of Energy to fund the
initial analysis for the microgrid project. Brought in to do the
analysis, Sandia National Labs identified 55 buildings —
including police stations, fire departments, pharmacies, senior
facilities and low-income housing — crucial to receive back-up
power through a microgrid.

The Problem: Complex Barriers

Hoboken had enlisted Greener by Design, a private firm, as
an energy consultant, and Senior Project Manager Gail Lalla
was tasked with turning the idea into a reality. Lalla sensed that
to fully engage all the necessary stakeholders — time-strapped
people without much experience implementing microgrids
- an organizational tool would be crucial to make the job
easier. She also recognized that not all microgrids are clean
microgrids, so the tool would need to explain the benefits of
this forward-looking approach. Greener by Design’s goal was to
ensure that a microgrid could become sustainable over time, if
not from the start. Lalla faced the thorny challenge of making a
case for the future cost efficiency of renewables in the face of
up-front costs and a complicated path to monetizing
environmental and social benefits. Thus, the seeds of the
Resilient Microgrids Toolkit were sown.

About the City of Hoboken Incorporated in 1849, the City of Hoboken
lies on the west bank of the Hudson River across from the island of
Manhattan. Originally, Hoboken was developed as a waterfront resort
town, and its spacious meadows were actually the location of the first
organized baseball game. Because of its waterfront location, Hoboken
has historically been a transportation hub and has drawn immigrants
from a variety of different cultures. Covering just over a square mile
and home to more than 50,000 residents, the city is densely populated
and is one of the most walkable and transit-friendly cities in America.
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Greener by Design estimates that 150-175 microgrid projects
already being planned or in development could make use of the
Resilient Microgrids Toolkit.

The Solution: A Simple Toolkit

To create the toolkit, the City of Hoboken and Greener by
Design enlisted the help of EDF Climate Corps, a program
that trains and embeds graduate students within
organizations to accelerate energy projects. EDF Climate
Corps fellow Devashree Ghosh, a recent graduate of The New
School who had previously worked on a cost-benefit analysis
of the Hoboken microgrid, was the perfect candidate to focus
on this project over the course of a summer fellowship.

Ghosh began her project by conducting a series of
interviews. She wanted to determine which specific
stakeholders would primarily use the toolkit, in what ways the
toolkit could make the most impact and how the toolkit could
scale and adapt to different buildings or other communities.
She interviewed energy services companies, policy advisors
and experts at Greener by Design and EDF to gain as much
information as possible.

In order to develop a tool that specifically addressed
Hoboken’s needs, Ghosh then met with Stephen Marks, the
municipal manager, and Caleb Stratton, the principal planner,
to determine their priorities. In their opinion, a successful
toolkit would need to:

* Benchmark different microgrid projects against each

other

* Provide a scoring mechanism for benefits

e Prioritize energy efficiency



» Facilitate emissions monitoring

* Increase energy resiliency by integrating renewables

* Grow civic involvement

With this ambitious list of goals, Ghosh dove into extensive
research on microgrids. She developed a strong understanding
of the timeline and the milestones that make up a microgrid
project as well as the typical variety of stakeholders involved.
She engaged with her peers in the EDF Climate Corps network
to understand how other local governments perceived societal
benefits, and whether any of the other EDF Climate Corps
fellows were working on monetizing the financial,
environmental and social benefits of microgrids. She also
accumulated insight into the energy markets in New Jersey
and mapped out how stakeholders might actually perceive
the project.

Thinking Ahead: A Clean Microgrid

When taking a hard look at how sustainable the Hoboken
Microgrid Project could become, Ghosh found that it would be
difficult with the currently available technology, pricing and
incentives to establish a microgrid using 100 percent
renewable energy. Still, she did not want the idea of
sustainability and incorporating clean energy sources to get
lost. To start, the microgrid could make use of natural gas
generators and some renewables, but in the future, additional
renewable energy sources could be added. To ensure these
sustainability aspects stayed front-of-mind, she created
templates that would easily allow building owners to collect
data for carbon emissions monitoring. She also included
directives for pursuing renewables over time. These included:
* Decreasing energy use in existing buildings to reduce stress
on the microgrid
* Integrating renewable sources of power generation

About Greener by Design Greener by Design is a uniquely

qualified boutique firm of experienced problem solvers with innovative
vision. Be it a short-term assignment to deal with an emergent
regulatory issue, or a multi-year advisory program, Greener by
Design has a dynamic mix of experienced professionals who are
savvy and sophisticated. They match up grants, incentives,
regulations and requirements into a strategy to reduce costs and
environmental impacts that comply with your regulatory jurisdictions.
They are known for their sustainability, clean energy and
environmental services.

About EDF Climate Corps EDF Climate Corps embeds trained
graduate students in organizations to help meet their energy goals by
accelerating clean energy projects in their facilities. In just one
summer, fellows get clean energy projects on the fast track to
accomplishment — improving the organization’s bottom line and
environmental impact at the same time.
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Devashree Ghosh outside Hoboken City Hall just after presenting
her Resilient Microgrids Toolkit.

She hoped that by including guidelines in the template about
using renewable energy and energy efficiency, microgrid
projects would be substantially greener than if these
sustainability aspects had not been considered at all.

Inside the Toolkit

At the end of her summer fellowship, Ghosh completed an
Excel-based version of the toolkit and shared it with City of
Hoboken and Greener by Design staff. Using what she had
learned in her interviews and research, she delivered on all of
the city’s requirements and provided a toolkit that had a
number of extremely useful features, including:

A Centralized Dashboard: For stakeholders ranging from
the microgrid operator to building owners and city
administrators, the toolkit includes a centralized dashboard of
information. This dashboard serves as a way to transfer
knowledge between all of the parties collaborating on the
microgrid. It shows:

* Energy consumption per building

* Greenhouse gas emissions per building

* The amount of energy supplied by renewable sources as

compared to power plants

e Current costs as compared to costs in the following year

With this information, stakeholders can easily monitor
energy efficiency and greenhouse gas emissions for the
community. This can then facilitate formal greenhouse gas
reporting and ensure that buildings are not using more energy
than necessary. In this way, as time passes and as buildings in
the microgrid become increasingly efficient, additional
buildings can be added to the microgrid. In addition, as the
cost of renewable technologies continues to decline, additional
generation resources could be added to the microgrid to meet
additional load requirements.
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“To have a 100%
green microgrid —
that’s our
aspiration. That'’s
what we're going
for, but I think any
energy

portfolio is going
to have to — at this
point in time —
have a mix of gray
and green infra-
structure.”
Stephen Marks,
Municipal
Manager, City of
Hoboken

“What we wanted
to do with this
toolkit was show
how to make the
most efficient
microgrid in a real
community where
you have stake-
holders that are in
affordable housing,
senior housing,
your local
pharmacy, private
businesses and
City Hall. We
wanted to
demonstrate

how you make a
microgrid
efficient, possibly
carbon-neutral
and also the

most economically
feasible.”

Gail Lalla, Senior
Project Manager,
Greener by Design

A Timeline: Microgrid projects can be
complex and take several years to implement
from research to installation. After all that, they
require future monitoring. Because of this,
Ghosh created a piece of the toolkit that would
generate an adjustable, milestone-based
timeline for microgrid projects. This timeline
would help toolkit users to successfully navigate
these long-term projects and inform all of the
stakeholders from the start.

A Scorecard: Microgrid projects can look very
different depending on factors such as location,
power generation, size and purpose. Therefore,
Ghosh included a “scorecard” that tallies up
points for the various benefits of a microgrid
project. These benefits are divided into different
categories including environmental, financial
and social benefits, and then the toolkit
generates a useful graphic to show the
categories and the points a specific microgrid
project achieves.

In addition, the scorecard allows users to
compare different microgrid projects. Ghosh
wanted this component because she knew it
would be avidly used by microgrid operators
around the country. Given the amount of
investment involved in implementing a
microgrid system in a community, these
operators want to know how their systems
perform relative to other projects.

Hoboken’s Path Forward

Utilizing this new toolkit, the City of
Hoboken hopes to begin installation of its
microgrid in the summer of 2016. There are still
obstacles to overcome, so strong leadership will
be needed from city administrators, such as
Marks and Stratton, who will be tasked with
deploying the toolkit, engaging remaining
stakeholders and then ensuring sound
monitoring and reporting.

Scaling Up: A Resilient
Coastline

Looking beyond Hoboken, there is
tremendous potential for the Resilient
Microgrids Toolkit to be used by other cities.
The economic losses borne by New Jersey from
the catastrophic effects of Superstorm Sandy
neared $30 billion, and more than 2 million
households across the state lost power. As a
result of this high-profile disaster, city managers
all along the East Coast have been looking for
ways to improve the resiliency of their
infrastructure. According to NOAA’'s most recent
research, 39 percent of the U.S. population lives
along the coast, so this toolkit has immense
potential to spread. To enable this, Ghosh is
working with Greener by Design to transform
her Excel-based tool into a dynamic web-based
resource with a user-friendly interface. City
managers interested in using the toolkit can
sign up to learn more here.

Growing the Knowledge Base

To accompany the Resilient Microgrids
Toolkit, Ghosh envisioned the creation of a
Knowledge Transfer Network, or a network of
experts who would share guidance and lessons
learned through an online discussion forum.
This type of collaboration could greatly
accelerate project success because a major
barrier to microgrid projects is that they require
in-depth knowledge in an extensive variety of
subjects including: city planning, project
management, legislative process and policy,
stakeholder engagement, finance and
environmental sustainability. In this way,
stakeholders from different microgrid projects
could engage with and learn from each other.
Perhaps even more than the Resilient
Microgrids Toolkit itself, this Knowledge
Transfer Network could further the successful
implementation of clean, resilient microgrids.
To learn more about the Knowledge Transfer
Network and the Resilient Microgrids Toolkit,
click here.


www.resilientmicrogrids.com
www.resilientmicrogrids.com

