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Integrated Renewable Energy Systems 
Network, Inc.
• A 501 (c)(6) registered non-profit business league aiming to promote 

more effective engagement between local jurisdictions and energy 
service providers toward accelerated deployment of local energy 
resources.  IRESN’s strategy is networking to identify and encourage 
exemplary, integrative collaborations. 

• Mission merge:
• Renewable Energy Secure Communities (RESCO)
• California Integrated Renewable Energy Systems (Cal-IRES)
• California Alliance for Distributed Energy Resources, Inc. (CADER)
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Marin County, California Emergency Operations Center

The typical standard for back-
up generators is 3 days of fuel 
storage.  Restoration of 
power can take weeks. BUGs 
require routine attention if 
they are to start when 
needed.  Even so, they don’t 
always start.



Why Energy Resilience?



A Micro-grid Paved Path to Energy Resilience
Do you want your city to be resilient in the face of natural and man-made 
disturbances? Do you want to gradually increase your use of clean local energy 
resources? Over time, you'll want microgrids scattered throughout your city in areas 
that house key assets such as hospitals, campuses, power-dependent businesses, 
emergency shelters and so on. Some cities are considering micro-grids for underserved 
neighborhoods. Many businesses require high-speed Internet and “always-on” power. 
If you can bring both to a neighborhood, you may be able to attract businesses and 
jobs to a district that needs the help. You'll want your micro-grids to share these seven 
features:
• Supports multiple sources of local generation, including solar, wind, natural gas and legacy 

diesel generators
• Islands itself instantaneously in the event of a grid failure, relying on that local generation to 

continue serving critical loads
• Maintains utility-grade ancillary services even when the main grid is offline 
• Seamlessly reconnects to the main grid when power comes back
• Includes significant energy storage (batteries)
• Uses energy storage to smooth the renewables (moderating their peaks and valleys)
• Strong cybersecurity

Source:  Jesse Berst, Smart Cities Council's Utilities Advancing Cities Task Force



Solar Micro-grids
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Solar micro-grids need to incorporate suites of 
information, communications and control 
technologies, in order to optimize imports and 
exports, forecast, regulate and match variable 

supply, storage reserves and variable usage, 
and communicate price signals and otherwise 
inform consumer and prosumer direct and 
automated choices.



Decarbonization and Energy Resilience

• Decarbonization and energy resilience can be achieved gradually on in a 
global and national context.

• They can be achieved:
• Faster at the state level
• Even faster at the local jurisdiction level
• Faster still at the village and neighborhood level
• Fastest at the site level

• Economics tells you how fast.
• Solar electricity enables both decarbonization and, when coupled with 

storage, greater resilience.  Storage enables resilience and better 
economics when solar is a primary energy source.  In all cases, resilience 
and decarbonization should be approached as synergistic, vs. independent, 
unrelated goals.  



Why Have a Strategy?
Local energy resilience doesn’t just happen.  Exclusive dependence on state-wide and national energy 
infrastructure makes cities and counties vulnerable to economic collapse.  Clean local energy resources 
are the key to local energy resilience.  Solar PV is cost-effective whether deployed on-site, on city 
controlled brownfield sites, or imported via high voltage grids. Solar PV costs and the costs of residential 
and community scale battery storage continue to plummet. 
Higher shares of local vs. imported solar result in lower cost local energy resilience.  The proportion of 
solar and storage deployment that is critically important.  It is a policy choice. State regulatory decisions 
continue to tip the scales in favor of so called utility-scale renewable plants.  Cities and counties have a big 
stake in these decisions.  Deployment of utility scale plants requires investments in high voltage 
transmission that compete with investments in modernizing local grids to make them capable of 
accommodating solar micro-grids and higher proportions of local solar supply. 

The cost of local energy resilience is already much less than the related avoided cost of disaster related 
power outages and other localized outages.  Outage-related costs can be avoided through increased 
deployment of solar micro-grids.  All cities should have resilience goals and should determine to both 
influence state policy and collaborate with state-regulated utilities to achieve local energy resilience.  
Collaboration is possible if the terms are win-win.  They can be.



One County Had a Strategy…
Yolo County, California
The county’s innovative management team 
pursued every possible line of funding to ensure 
the project could be installed with no upfront 
costs. The primary source of funding was 
Qualified Energy Conservation Bonds (QECBs) 
and Clean Renewable Energy Bonds (CREBs). 
These qualified tax credit bonds are an 
especially attractive way for revenue-strapped 
governments to finance renewable energy 
installations because the Department of 
Treasury provides an up-front subsidy that 
amounts to 70% of the qualified tax credit. In 
the case of Yolo County, a low-interest California 
Energy Commission (CEC) loan and a California 
Solar Initiative (CSI) production-based incentive 
provided additional funding.
Yolo County required no out-of-pocket expenses 
to implement the project. It was net cash-flow 
positive from day one. 

Government operations:
152 percent solar powered
6.8 MW capacity county-wide
$60M net revenues over 35 years

*Multiple individual projects were financed off-budget.



Synergistic Strategies
• City and County Governments 

• Can lead the way, powering government operations with local solar resources.
• Should aim to lower electricity costs, generate positive annual net energy, and 

produce a sustainable, predictable net revenue stream.
• Partner with regional grid owners for broad adoption of best practices.
• Require new residential and mixed use communities be micro-grid ready and include 

net positive on-site, all electric EV/on-site storage ready design and circuits for 
battery and EV charging.”

• Utilities 
• Secure regulatory permission to undertake municipal solar resiliency projects
• Provide micro-grid turn-key design, construction and system operation service at 

reasonable, profitable prices, increasing top line and net revenues.
• Offer all-solar tariffs based on community sited projects.



Tactics: Creating a Resilient Solar Community
Cities:  
• Initiate data exchange with an electric utility 

and be prepared to pay.  
• Do data driven integrated energy resource 

analysis.
• Create a multi-year program of  public sector 

energy resilience retrofit projects
• Develop codes and permitting standards for 

new energy resilience projects, e.g. make 
permitting of new home building and mixed 
use  development subject to plans for 
neighborhood solar resilience.

• Negotiate with developers with solar 
resilience as part of your bottom line.

Originally planned as a net zero community powered 
by a micro-grid, UC Davis’s West Village is powered 
primarily by net metered solar arrays on roofs and 
parking lot canopies.  At the time the possibility of 
future economically feasible solar resilience was not 
recognized.



Large Cities and Investor Owned Utilities
• Solar micro-grid emphasis
• City/utility pairings include

• Atlantic City/Duke
• Charlotte/Duke
• Denver/Xcel
• Brooklyn/ConEd
• Chicago/ComEd

CHICAGO (May 4, 2017) – ComEd and the Metropolitan 
Mayors Caucus (MMC) announced today a Memorandum 
of Understanding (MOU) that will support the study and 
development of new energy efficiency programs, smart 
streetlights, and community and residential solar and 
other infrastructure projects. The MOU provides for a 
one-of-a-kind collaboration between ComEd and the 
MMC to develop a pilot for a national model on how 
utilities and municipalities can work together to create 
greener, more resilient and sustainable communities. 



Two Resilient Solar Communities

Sigora Haiti is the sole power provider to some 
200,000 people in northwest Haiti and 
supplies power to some 8,000 people via three 
solar PV micro-grids in Môle-St-Nicolas, Jean 
Rabel, and Presqu’île.

The new solar micro-grid for Cuttyhunk, Island, 
MA exemplifies an especially compelling 
approach for island communities dependent on 
high-cost diesel generators or costly-to-maintain 
cables.



Resilient Solar Communities in Japan

After the Fukushima earthquake 
disaster, power failures continued for 
five and a half months, and many people 
died of hypothermia caused by the lack 
of heating. This led the city of Higashi-
Matsushima to aim for a decentralized, 
locally governed energy system 
independent from the utility owned 
power grid.  Japan’s Resilience Program 
has spurred the creation of micro-grids 
and distributed power generation across 
Japan that reduce municipalities’ 
dependence on large power plants.

"Higashi-Matsushima City Smart Disaster Prevention Eco 
Town" (Source: Sekisui House)  A solar power generation 
system (470kW), a stationary lead storage battery (480kWh) 
and a bio-diesel generator for emergency use (500kVA) were 
constructed in the town. 



A Monopoly’s First Strategy…

…is to be and remain a monopoly.  
But what is your new strategy when your 
customers and their communities have choices 
they never had before? 
Alectra CEO, Brian Bentz:  “The traditional 
hierarchical grid structure was all about power 
flowing downward, communication flowing 
downward and commerce flowing downward,” 
As we emerge to the new energy environment, 
we're going to see the emergence of the 
democratization of energy, consumer 
empowerment and transactions at the 
grassroots level [that will] fundamentally 
change the way we deliver power.” 
http://www.utilitydive.com/news/alectra-
utilities-ceo-someones-going-to-cannibalize-
our-business-it-ma/504934/

Suggestions for state regulators:
• Develop model resilient solar community 

standards and regulations
• Encourage cities to determine:

• the portion of their energy supply that is to be 
generated locally

• the portion of local electricity generation that 
must be available to be distributed locally.

• Encourage solar installers to offer on-site 
storage options that are grid-interactive.

• Invest in and incentivize grid modernization 
specifically intended to enable resilient solar 
communities and neighborhoods. 

• Get the rewards right.  Make creating and 
supporting resilient solar communities 
“profitable” for both municipalities and grid 
owners.

http://www.utilitydive.com/news/alectra-utilities-ceo-someones-going-to-cannibalize-our-business-it-ma/504934/


State Initiatives



Steps Toward Solar Resilience

• Municipalities
• Build local energy supply capacity, requiring preference for locally sourced 

project services
• Aim for city-wide solar resiliency, applying lessons learned in achieving public 

sector and school system energy resilience.
• Expand publicly owned EV and FCEV fleets that can be solar powered and 

deployed as grid-tied storage and generators during emergencies.
• Develop local integrated infrastructure plans for energy, water, waste and 

communication services.
• Utilities and CCAs

• Develop energy resiliency metrics and planning tools
• Secure regulatory permission to account for local energy profiles and resource 

differences from one local jurisdiction to another.
• Upgrade local assets to deliver resiliency and other grid services.



Conclusions - 1

Resilient Solar Communities:  Rate Stability and Synergies
• Energy costs are a major factor determining a community’s economic 

health and stability.
• Energy resilience through battery coupled local solar electricity 

deployment results in economic resilience through electricity rate 
stabilization.

• Synergistic scenarios:
• Site level energy resiliency is gaining traction with home-owners and 

industries, especially those vulnerable to exceptionally high outage costs
• Locally sited community solar projects can be coupled with energy storage to 

the benefit of all rate payers, especially disadvantaged communities.



Conclusions - 2

Energy Resilience: Affordable Crisis Insurance
• Discounted and experience-based costs to local economies of extended 

post-disaster electricity outages greatly exceed costs of solar and battery 
decentralization and digitalization of local electricity infrastructure.

• Orders of magnitude more public funds are expended to restore pre-
disaster conditions than to mitigate the effects of future disasters having 
the same basic cause.

• As solar and battery storage costs continue to plummet, disaster recovery 
benefits are additive to other life cycle cost savings.

• A city or school system should begin its energy resilience program by 
prioritizing its critical electricity uses.

Reference:  Solar Secure Schools

https://www.nrel.gov/docs/fy06osti/38435.pdf


Resilient Solar Community
Why Wouldn’t We Want to Be One?

Thanks!
Slides at:  http://www.iresn.org/Webinars

gbraun@iresn.org
www.iresn.org

http://www.iresn.org/Webinars
mailto:gbraun@iresn.org
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