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Speakers

= Moderator
= Adam Guzzo, U.S. Department of Energy

= Speakers
= Eliza Hotchkiss, National Renewable Energy Laboratory
= Travis Sheehan, Boston Planning and Development Agency
= Mark Feasel, Schneider Electric

= Jessie Denver, City and County of San Francisco,
Department of the Environment

= Tracy R. Babbage, Connecticut Department of Energy and
Environmental Protection
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NATIOMAL RENEWABLE ENERGY LABORATORY

Building Resiliency into State
and Local Planning and
Technical Solutions

Eliza Hotchkiss, NREL

May 16, 2017

NREL is a national laboratory of the U.5. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.



Workshop Framework:

e Workshop Part I: Building Resiliency into State and
Local Planning

 Workshop Part II: Technology Solutions

NATIONAL RENEWABLE ENERGY LABORATORY 5



National Renewable Energy.laboratory
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Broad Range of Clean Energy Solutions

J_ld”n-ﬂ'_
Energy Efficiency Renewable Resources Systems Integration
Vehicle Technologies Wind and Water Grid Infrastructure
Building Technologies Solar — SmartGrid and RE Grid
Biomass Battery and
Hydrogen Thermal Storage
Geothermal

International, Tribal, Federal Agencies, States, Local Communities

e

Foundational and Applied Science
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Resilience Defined

What is resilience and why are we talking about it?

e Executive Order 13693 defines resilience as "the ability to anticipate,
prepare for, and adapt to changing conditions and withstand, respond to,
and recover rapidly from disruptions".

e The Rockefeller Foundation’s 100 Resilient Cities defines urban resilience
as “the capacity of individuals, communities, institutions, businesses, and
systems within a city to survive, adapt, and grow no matter what kinds of
chronic stresses and acute shocks they experience.”

e CRRO defines resiliency as “the ability of communities to rebound and
positively adapt to or thrive amidst changing conditions or challenges --
including disasters and changes in climate -- and maintain quality of life,
healthy growth, economic vitality, durable systems and conservation of
resources for present and future generations.”

NATIONAL RENEWABLE ENERGY LABORATORY 8


https://www.whitehouse.gov/the-press-office/2015/03/19/executive-order-planning-federal-sustainability-next-decade
https://www.whitehouse.gov/the-press-office/2015/03/19/executive-order-planning-federal-sustainability-next-decade
http://www.100resilientcities.org/resilience#/-_/
https://sites.google.com/a/state.co.us/coloradounited/resilient

Loss events worldwide 2014

Geographical overview
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Top 10 countries with most.disasters;:2005-2014

Number of disasters ~  Total damage ($ billion)
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Source: United Nations International Strategy for Disaster Reduction
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Louisiana flood: Worst US disaster
since Hurricane Sandy, Red Cross says

By Holly Yan and Rosa Flores, CNN
(O Updated 12:32 PM ET, Fri August 19, 2016

- NCGRGIVSEI R GRIZAE RAIN STILLTO COME
- FA— L~ aaty ENDING SUNDAY %

http://www.cnn.com/2016/08/18/us/louisiana-flooding/
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New Orleans (2005)
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Technology Alone # Resilience

Effective Strategies

* Resource

e Appropriate technology
e Controls

e Policies and agreements
e Co-benefits

Photovoltaic Solar Resource of the United States
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Anrwal average solar resource:
datsare shown foe a it
latitude collector. The data for
Haweii and the 43 contiguous
states area 10km satellite
modeled datasct{SUNY/NREL,

3¢ 2007) representing data from
1998-2009,

The data for Alaska are a 40km
dataset procuced by the
imstological Sclar Radation
Wode (NREL. 2003).

Image Sources:
http://www.reuters.com/article/us-storm-sandy-hurricane-idUSBRE8IN16J20121030

http://www.serve.gov/site-page/sandy

Camden County MUA: http://www.ccmua.org/
Eliza Hotchkiss, NREL
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http://learning.blogs.nytimes.com/2012/10/30/teaching-hurricane-sandy-ideas-and-resources/
http://www.reuters.com/article/us-storm-sandy-hurricane-idUSBRE89N16J20121030
http://www.serve.gov/site-page/sandy
http://www.ccmua.org/

Stakeholder Driven and Participatory.Process

“A system’s ability to anticipate,
prepare for, and adapt to long-
term changing conditions and
withstand, respond to, and
recover rapidly from disruptions
through sustainable, adaptable,
Plan Adoption, |l Intergovernmental and holistic planning and

Implementation & Coordination & . . ”
Evaluation Preparation technical solutions.

- Resilience Roadmap, NREL
Resilience Planning & Identification
Strategy Development of Shared
Interdependencies,
Vulnerabilities, and
Performance
Goals

Resilience
Strateqy

Development & -
Prioritization Www.nre/.qov/tec'h deployment/resilience-
planning-roadmap/

NATIONAL RENEWABLE ENERGY LABORATORY


http://www.nrel.gov/tech_deployment/resilience-planning-roadmap/
http://www.nrel.gov/tech_deployment/resilience-planning-roadmap/
http://www.nrel.gov/tech_deployment/resilience-planning-roadmap/
http://www.nrel.gov/tech_deployment/resilience-planning-roadmap/
http://www.nrel.gov/tech_deployment/resilience-planning-roadmap/

Vulnerabilities

Risk Assessment
likelihood + impacts e B

uuuuuuu

uuuuuuu

v

Ranking of Climate Change Vulnerabilities
High, Medium, Low

Resilience Options

Evaluation:
Cost, effectiveness, feasibility

\4
Resilience Strategies

Do Now, Additional Analysis Needed, Remove from Consideration
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Competing Demands, Limited.Resources
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Image Credit: Bill Gillies, NREL

NATIONAL RENEWABLE ENERGY LABORATORY



Individual Projects

Affordable housing +
Energy efficient buildings Passive survivability
Green infrastructure
Alternative transit options Microgrids

\\ //

Stormwater management Smart zoning
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Holistic Approaches

Affordable housing +
Energy efficient buildings Passive survivability
Green infrastructure
Alternative transit options Microgrids

\\ //

Stormwater management S Ao
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Holistic Approaches

Green infrastructure

Green infrastructure mimics the natural water cycle, is
effective, economical and enhances community safety and
quality of life. It can be an effective way to manage
stormwater, reduce the urban heat island effect and, when
incorporated with zoning practices can be a resilient
community strategy.

Stormwater management
Smart zoning

NATIONAL RENEWABLE ENERGY LABORATORY



Holistic Approaches

Affordable housing +

Energy efficient buildings Passive survivability

Energy efficiency reduces annual energy
spending, can help vulnerable populations
and, when paired with passive survivability
and microgrid principles, could allow
populations who may not have the means
to own vehicles to shelter in place.

NATIONAL RENEWABLE ENERGY LABORATORY
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RESILIENCY & COMMUNITY ENERGY
PLANNING IN BOSTON

boston planning &

Travis Sheehan, Senior Infrastructure Advisor
development agency
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, boston planning &
development agency




Supporting Plans

100 Climate Waterfront Go Boston Boston

Resilient Ready Planning BuildBPS

i 2030 Creates
Cities Boston Process

Strategic IMAGINE Housing a

Greenovate Open Space g Strong Schools Age-Friendly -
Plannin 5 Changin
Boston Plan Areasg BOSTO N Strong Boston Boston Citg; g

Economic small ithi
Boston’s Way Inclusion + Bus: Boston’s Hea t. -m
Home Equity usiness Workforce all Policies

Agenda Plan

Capital Plan




INFRASTRUCTURE
ADVISORY COMMITTEE

City
= Boston Housing Authority

C I I m ate R e ady B OStO n Boston Redevelopment Authority
Boston Transportation Department
Boston Water and Sewer Commission
Boston Public Schools

CI I mate Ready Boston Boston Conservation Commission
Boston Department of Public Works
Boston Inspectional Services Department
Boston Landmarks Commission

@ Phases Boston Office of Emergency Management

Boston Parks and Recreation Department

* Update Climate Projections City of Cambridge

State and Regional

° Map bU||d|ngS and Cr|t|ca| assets and assess damage MA Department 0[Cons-.erv.tfi:.n.1 and Recreation
MA Department of Public Utilities

: MA Department of Transportation
@ Deve|0p S'[rategleS Metropolitan Area Planning Council
. Massachusetts Bay Transportation Authority
° Implement Strategles Massachusetts Port Authority
Massachusetts Water Resources Authority
National Park Service (Harbor Islands)

* Involved Parties T
Comcast
. . . . Eversource Energy
* Project Partners: Green Ribbon Commission  natonaica .
Verizon Communications

Nonprofit

Medical Academic and Scientific Community Organization

A Better City

Partners Health Care

The Trust for Public Land

The Trustees of Reservations

Boston University

Harvard University

Green Ribbon Commission Climate Preparedness Working Group

. boston planning &
development agency
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FLOOD PROGRESSION MAP: 36" SLR
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LAND FLOODING (ACRES)
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POPULATION EXPOSED
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BUILDINGS EXPOSED
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MARKET VALUE EXPOSED

MARKET VALUE

3 18UB
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) PREPARED AND CONMECTED COMMUNITIES @ RESILIENT INFRASTRUCTURE ADAPTED BUILDINGS

ADAPTING TO CLIMATE CHANGE @rnorecmsuonss

e ﬂm’l;ﬁﬁ'ﬂﬁ
| s

Potential
Education/ Engagement
Initiative

Harbor Barrier

Adaption as a
Tool for Feanomic
Development

Small Business
Preparedness Program

Green

Infrastructure
Bioswale

' boston planning &
‘ development agency
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INFRASTRUCTURE

POWER OUTAGE MAP
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EX|st|ng Dlstrlct Energy Microgrids
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Resilient Energy Services for Commercial Properties

Campus “MUSH Market”
e easy to generate power, . ‘ .
« distribute benefits to one meter, Macro Grid  Electric .

Connection

MEter IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

e simple to finance

Multi User Microgrid

« not easy to distribute benefits,

* hard to develop user base,

« difficult to finance, S e

e no business model

¢tpuun?

P boston planning &
d development agency



Microgrid Workshops Engagement

Developed 3-part microgrid workshop HARVARD ‘-' —
12 hours of scenario planning to align h :”7 LAW sCHOOL | ™" JPMorgan

interests of key stakeholder —
VEOLIA

Chief Regulators of State, Chief Strategy MCCA natlonalgrld O ENERGY
and Distribution Planners from Utilities, N o cepn
Technology providers, Real estate EVERS=URCE PaceEnergyand = (™ CLEAN ENERGY
community = ENERGY Taenous Caner '\'_/ CENTER

: - . o s » Homeland

Convened Urban Sustainability Directors - 859 P Security

Network workshop 2015

New York City, Washington DC , MA
Communities : Somerville, Cambridge,
Northampton

Housed by International District Energy
Association Conference with 950+
Attendees

Technology and Policy innovations
replicable

’ boston planning &
b development agency




Microgrid Workshops Engagement

U S D N directors network

Group Exercise

Design and T
Value Jurlsdllctlona Mock

Proposition Business

of Legal Agreements DEEIRVELCISER I EE] Sosestl Sl Ui pcis
Issues Case (straw proposal)

Microgrids Breakers Exercise .
revisions

1) A session which 2) A session which 3) A session which describes 4) A scenario planning exercise
describes the analyzes legal context, the USDN microgrids allows each stakeholder to
microgrid including opportunities, and whitepaper and ‘straw identify merits and challenges
engineering market challenges for microgrids proposal’ business case for to project deployment. This
interactions. each jurisdiction. multi user microgrids. exercise will conclude with a

revision of the straw proposal.

USDN Microgrids and District Energy Workshops  Hynes Convention Center, Boston | June 29, 2015 t




and are taking control of their Energy

Demand Energy Brings Pioneering Solar Plus Storage
Microgrid to New York City

** april 12, 2017 By Elisa Wood Leave a Comment (=1

Demand Energy is set to begin operating a pioneering solar plus storage microgrid that
achieves several firsts for the New York City power grid.

News of the project milestone comes just three months after Italian utility giant Enel
acquired Demand Energy, a move that made a splash in the microgrid industry and
significantly changed the fortunes of the small company.

The microgrid will serve the Marcus Garvey Village, a 625-unit mixed-income apartment
complex. It will be the first microgrid on the city’s power grid to:

= Win approval to use lithium-ion battery technology for behind-the-meter use under the
city’s strict fire safety rules

Serve an affordable housing development in the city

Participate in Consolidated Edison’s Brooklyn-Queens Demand Management (BQDM)
Program, designed to use nonf-wires alternatives to save the utility money by averting
construction of a substation.

Better U.S. DEPARTMENT OF

Buildings ENERGY



Montgomery County Maryland

About Montgomery County

e Approximately 1 million people

e High tech knowledge based economy
e 400+ facilities

e Leader in Advanced Energy

0 11 megawatts of solar across 18 sites

o  Procure 100% clean energy for
County facilities

o0 Inaugural Partner in the U.S. DOE’s
Combined Heat and Power for
Resiliency Accelerator

0  First CHP system installed in 2016

Better U.S. DEPARTMENT OF

Buildings ENERGY



Project Objectives

e Improve resiliency of county operations
o0 Upgrade existing aging electrical distribution infrastructure
o Ability to island operations for >7 days without grid support

Mitigate risk of escalating energy price over 15 years.
Upgrade infrastructure without capex

Reduce greenhouse gas and other emissions

Create replicable models for other facilities and governments

Public Safety Headquarters Correctional Facility

» Large electrical upgrades

* New 2 MW Solar

* Load management with BAS

* New Cogen

» Integrate Existing gas
generator

* Minor Electrical Upgrades ==
* New 250 kW Cogen
* Integrate existing Diesel

Better U.S. DEPARTMENT OF

Buildings ENERGY



Challenges

e Capital procurement not an option s

e Some aspects of the solution can be tied to a
volumetric charge, others cannot.

e Competitive Bid Process Required

e Multi-Site

e Multi DER type

e Required assets have varying economic useful lives
e Rebate & Incentives in flux

e Relatively small (<$25M)

Better EEEEEEEEEEEE

@ Buildings ENERGY



Solution: Microgrid as a Service

Owner Partners Value Proposition
( N

REC Solar
@ DUKE = No Upfront Capital

ENERGY. CHP Provider

= Infrastructure
Improvements

= More predictable

energy costs
PPA Partner +

= Higher reliability

= Better sustainability

= PPP Business Model
\ J

Schneider
& Electric

Host Site

Better U.S. DEPARTMENT OF

Buildings ENERGY



Thank you!

On ‘ Schneider
= gElectrlc
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Microgrid Resources

E-Learning and White Papers
http://www.schneider-electric.us/en/work/solutions/microgrid-solutions/learning-center/

Case Studies

Oncor: Innovative microgrid improves utility’s reliability and optimizes distributed energy resources.
https://go.schneider-electric.com/NAM _EBU US 201602 Oncor_ Microgrid Case Study 01-Oncor-Microgrid-Case-Study-
LP.html

City of Fairfield, CT: Fairfield: a Connecticut town on the vanguard of microgrid development.
http://www.schneider-electric.com/us/en/download/document/3070AC1506

Bear Creek Mountain Resort: Microgrid keeps power flowing at remote ski resort
http://www.schneider-electric.com/us/en/download/document/0104AC1501

US Coast Guard Puerto Rico: Reduce cost of power at remote island locations while improving reliability and complying with
federal energy efficiency mandates.
http://www.schneider-electric.com/us/en/download/document/998-1218937 US

54
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http://www.schneider-electric.us/en/work/solutions/microgrid-solutions/learning-center/
https://go.schneider-electric.com/NAM_EBU_US_201602_Oncor_Microgrid_Case_Study_01-Oncor-Microgrid-Case-Study-LP.html
https://go.schneider-electric.com/NAM_EBU_US_201602_Oncor_Microgrid_Case_Study_01-Oncor-Microgrid-Case-Study-LP.html
http://www.schneider-electric.com/us/en/download/document/3070AC1506
http://www.schneider-electric.com/us/en/download/document/0104AC1501
http://www.schneider-electric.com/us/en/download/document/0104AC1501
http://www.schneider-electric.com/us/en/download/document/0104AC1501
http://www.schneider-electric.com/us/en/download/document/998-1218937_US
http://www.schneider-electric.com/us/en/download/document/998-1218937_US
http://www.schneider-electric.com/us/en/download/document/998-1218937_US
http://www.schneider-electric.com/us/en/download/document/998-1218937_US
http://www.schneider-electric.com/us/en/download/document/998-1218937_US

Panel Questions

Q&A
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First Breakout

Better EEEEEEEEEEEE

Buildings ENERGY



ISS

ster Recovery and Resilience Lead,
ational Renewable Energy Laboratory

EEEEEEEEEEEE







