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Resilience Hubs:
Powering energy equity Iin
climate disasters and year-round

Geoff Oxnam, CEO & Founder, American Microgrid Solutions

Peter Lilienthal, Global Microgrid Lead & HOMER Software Creator,
UL Solutions
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Problem: Climate disasters disproportionately
Impact low-to-moderate income communities

.\
) Il
Limited Mobility Challenged Proximity to Financial
Infrastructure Hazard Vulnerability

Fewer options to Neighborhoods more More likely to be Fewer protections
relocate to safety susceptible to storm Impacted by poor air against financial
and water quality, Impacts
and substandard
housing
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Solution: Resilience Hubs

KNOWLEDGE

Resilience Hubs are community-
serving faclilities, augmented to:

Support residents
Coordinate communication
Distribute resources
Reduce carbon pollution
Enhance quality of life

-':-'MICROGRIU" o

OWNED &

PRODUCED BY:

May 16-17, 2023 | Anaheim, CA

ENDEAVOR

BUSINES'S MEDIA

MICROGRID
PRESENTED BY: KNOWLEDGE.

. ‘. ".’ »
2 LT, 2023 CONFERENCE dee 0y



Solution: Resilience Hubs
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Resilience Hubs

Neighborhoods, community-based
organizations & local government

Nationwide

Normal (>99.9%), disruption, recovery

Community resilience 24/7/365
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Resilience Hubs: Enhance 5 areas

Services Buildings

and Communications and Operations

Programs Landscape

;’.MmRoGRm'- May 16-17, 2023 | Anaheim, CA
MICROGRID

KNOWLEDGE. AL R T e
$aiia MR, — . R eronuceo ov:- RYENDEAVOR: . prestiTeo st i N W1 EDGE.




How to develop a Resilience Hub

1 2 3

Q  Assess Establish identify & identify Dée_\t/elgp Activate
£ Vulnerability Project =elliaie Resilience Inls?all Site &
& Select Team,Build Sites Solutions : Operations
L Service Partnerships, Solutions
al Area Set Goals
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L enox Center Resilience Hub

Part of the ECN Resilience Network championed by City, supported by GM Foundation and Elevate Energy.

Community Jefferson Chalmers community
Served Detroit, Michigan

Stakehold City of Detroit, Community, ECN, Resilience Network, GM
N USbll Foundation, Elevate Energy, Clean Energy Group, DTE
Solar — 68 kW

e i DBattery — 125 kW/220 kWh
Generator-ready
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Resilience Hubs present design challenges

Iterative Process v' Stay flexible
" Stakeholder v Listen, be inclusive, manage
.If__l Engagement expectations, communicate visually
| , . .
Franken-Finance Multiple sources of support with

differing constraints

Holistic Design v Power is only part of the solution

v" Stakeholders want to see the

Demonstrate Options choices they are making
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Techno-economic analysis
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Project specific details

« Economics

* Load profile, revenue Optimization

stream, market prices > Simulation

« Site-specific
renewable resources

« System components

ANALYSIS

« Capital expenditures

(CAPEX) and . | i
operating expenses omplexanalytics,

(OPEX) easily user controlled
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RESULTS

Data-driven insights
Informed decisions

* Financials
« System sizing

 Performance
details

* Financials
* Emissions
« Various reports
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Role of Modeling

* Insights for early in development
process, research & policy
Sensitivity analysis
Alternative results
Trade-offs
Thresholds
Stakeholder engagement

Numbers for later in development

— Financial pro-forma
— Detailed inputs
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System Architecture: Generic 1kWh Li-lon [ASM] (12.0 strings Fuel Price (0.50 $/1 il 2] Total NPC: $8,02593
L
Generic flat plate PV (3.00 kW) System Converter (2.00 kW, Capital Cost Multiplier (1.00 * 0 Levelized COE: $0.1511
Auto t (2.30 kW HOMER Cycle Charging Replacement Cost Multiplier (1.00*) 0 mm $176.05
C mi NS
ary Cash

h Flow Compare Economics Electrical Fuel Summary Autosize Genset Renewable Penetration Generic 1kWh Li-lon [ASM]  Generic flat plate PV

Rated Capacity = 300 kw Minimum Output 0 kW
Mean Output 0594 kw Maximum Qutput 29 kw
Mean Output 143  kWh/d PV Penetration 127

Capacity Factor 198 % Hours of Operation 4,439  hrs/yr
Total Production 5,204 kWh/yr Levelized Cost 0.0504 $/kWh
Clipped production 0 kWh

Simulation Results’ PV Power Output

System Archit@d
Generic flat pl§
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Thank you!

Geoff Oxnam: Goxnam@americanmicrogridsolutions.com
443.496.2977 | www.americanmicrogridsolutions.com

Peter Lilienthal: Peter.Lilienthal@ul.com
www.ULSolutions/HOMERSsoftware

T | AVERCAN MCROGRD
( L) Solutions SOLUTIONS
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