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Microgrids
Microgrids can provide a decentralized defense against climate hazards by 
“islanding” from the utility grid during emergencies. Often leveraging on-site 
power generation (e.g., solar photovoltaic [PV] array, generator set) and 
battery energy storage systems, they can maintain continuous power for 
designated critical loads at a facility, district, or community.

This independence can be especially crucial during wildfire season, 
allowing communities to bypass Public Safety Power Shutoffs (PSPS). 
By utilizing smart controllers to prioritize critical loads and bypassing 
vulnerable transmission lines, microgrids can ensure that essential services 
like water pumping and emergency communications remain operational 
throughout extended disruptions.

Beyond improving resilience, microgrids can provide auxiliary benefits 
such as lowering energy costs through peak shaving, reducing carbon 
emissions by integrating renewable energy sources, and strengthening the 
greater utility grid by providing ancillary services like frequency regulation 
and voltage support.

Eastern Municipal Water District 
EMWD has deployed major distributed energy 
resources, including 21 megawatts (MW) of 
PV arrays across five facilities, fuel cells using 
renewable digester gas at the Moreno Valley 
and Perris Valley Regional Water Reclamation 
Facilities, eight 60-kilowatt (kW) microturbines, 
and 2-megwatt-hour (MWh) battery energy 
storage systems at five facilities.

UC Riverside Sustainable Integrated 
Grid Initiative 
Inaugurated in 2014, this “living laboratory” 
features a 500 kW solar farm, 500 kWh of battery 
storage, and 8 MW of thermal storage for 
campus chiller operations. Its primary function 
is to test “smart” islanding protocols and 
mobile renewable backup systems that can 
be deployed to support regional emergency 
response during catastrophic climate events.

Soboba Band of Luiseño Indians Microgrid 
Operational as of 2023, this sovereign energy 
system integrates a 1.5 MW rooftop solar array 
with a 6 MWh battery storage system at the tribe’s 
Casino Resort. Its primary function is to safeguard 
tribal commerce and provide a community cooling 
center and emergency shelter during PSPS.

Temecula Valley Unified School District 
Established in 2015-2016, this district-wide 
project consists of 6 MW of solar carports and 
2,600 kWh battery storage across 19 sites. Its 
primary function is to ensure that schools can 
maintain critical lighting, refrigeration, and 
communications during grid outages.

Interconnected system of loads and 
energy resources, including, but not 
limited to, distributed energy resources, 
energy storage, demand response tools, 
or other management, forecasting, and 
analytical tools, appropriately sized to meet 
customer needs, within a clearly defined 
electrical boundary that can act as a single, 
controllable entity, and can connect to, 
disconnect from, or run in parallel with, 
larger portions of the electrical grid, or 
can be managed and isolated to withstand 
larger disturbances and maintain electrical 
supply to connected critical infrastructure

California Public Utilities Code § 8370

MICROGRIDS

D I S C L A I M E R

Potential grid services revenue is highly site- and utility-
specific. Within Southern California Edison’s service territory, 
most municipal microgrids operate under non-export or 
limited-export interconnection agreements and do not meet 
the minimum dispatchable capacity thresholds, typically on 
the order of 1 MW, required for participation in wholesale 
energy or ancillary service markets. Accordingly, participation 
in grid services markets should not be assumed unless 
explicitly evaluated and confirmed during the feasibility, 
interconnection, and market qualification phases.

Microgrids can provide 
a decentralized 
defense against 
climate hazards by 
“islanding” from the 
utility grid during 
emergencies.

Photo: UC Riverside Bourns College of Engineering / CE-CERT
Photo: NV5

Photo: Soboba Band of Luiseño Indians / California 
Energy CommissionPhoto: EMWD
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Community Resilience Centers
Distinct from an emergency shelter, a community resilience center serves 
as a year-round resource hub that can be activated for response functions 
during emergency events. It is defined by the infrastructure and building 
components (e.g., backup power, air filtration, alternate communications), 
service functions (e.g., community gathering, social programming), and 
accessibility that support community resilience in both business-as-usual 
and emergency scenarios, typified in these prototypical modes of operation:

Steady State 
Acts in ordinary community-serving capacity (e.g., community center, senior 
center, fire station)

Disruption (During Emergency Event) 
Provides immediate relief, shelter, and access to resources for residents and 
community members

Recovery (Post-Emergency) 
Can serve as a central location for resource distribution, mutual aid and 
volunteer coordination, etc.

Permanent community-serving facilities 
equipped to support residents and 
coordinate essential resource distribution 
and services before, during, and after an 
emergency event.

COMMUNITY RESILIENCE CENTERS

Banning Armory CRC Project 
The City of Banning is repurposing a 1950s-era armory into a multi-benefit 
resilience hub and Emergency Operations Center to serve as a high-capacity 
shelter during extreme heat and natural disasters. This project was awarded 
a $1,070,620 Project Development Grant from the California Strategic Growth 
Council to fund facility assessments, electrical retrofitting, and long-term 
operational planning.

Avalon Health Resilience Center 
Led by St. John’s Community Health, this project establishes a 
10,000-square-foot facility in South Los Angeles that integrates medical, 
dental, and behavioral health care with emergency shelter capabilities. The 
center was awarded a $10,000,000 Implementation Grant from the California 
Strategic Growth Council to provide low-income residents with climate-
resilient infrastructure, including solar energy and advanced HVAC systems.

Coachella Community Resilience Center 
This project involves the renovation of an existing packinghouse into a 
17,800-square-foot multifunctional facility that will provide emergency 
shelter, a cooling center, and year-round community services such as 
a business incubator and a demonstration kitchen. It is supported by a 
$10,000,000 Implementation Grant from the California Strategic Growth 
Council, ensuring the site can support residents during climate emergencies 
while fostering economic development.

Bear Cave Resiliency Operations Center (Washoe Tribe)  
The “Hung A Lel Ti t’ába káŋa” (Bear Cave) project is a tribal-led initiative in 
Alpine County designed to renovate and expand community structures into a 
gym, fire station, and education center for wildfire and drought preparedness. 
Funded by a $10,000,000 Implementation Grant from the California Strategic 
Growth Council, it serves as a critical response hub for the Washoe Tribe of 
Nevada and California in one of the state’s most rural regions.

Photo: City of Coachella / California Strategic Growth Council

Photo: Record Gazette

Photo: Washoe Environmental

Photo: St. John’s Community Health / Totum
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Implementation of microgrids is typically executed in five 
distinct phases, detailed in subsequent sections.

MICROGRIDS

IMPLEMENTATION PLAN

Key ActivitiesDevelopment Phase# Transition Point

Determination 
of Purpose

System 
Integration

Controls & 
Communication 
Design

Electrical 
Installation 
& Mechanical 
Assembly

Utility 
Interconnection 
Application

“Go/No-Go” Decision 
Moving from a concept to 
a funded project.

Stamped Design 
Transitioning from a 
plan to a set of buildable 
instructions.

Mechanical 
Completion 
Transitioning from a 
construction site to a 
physical system.

Load Profiling

Permission to 
Operate

Electrical 
Design

Site 
Preparation

Plan Check

Resource 
Assessment

Final 
Handover

System 
Modeling Procurement

Economic 
Modeling

Commissioning

Interconnection 
Agreement 
Moving from the 
engineering office to the 
regulatory arena.

Commercial 
Operation 
Moving from a project to 
a permanent, operational 
energy asset. 

2

3

4

5

1 Feasibility

Engineering

Permitting

Construction
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FEASIBILITY
P H A S E  1

The objective of this first 
phase is to determine if 
a microgrid is technically 
viable and financially sound 
at a specific site. It serves as 
a “Go/No-Go” before capital 
is committed to engineering 
and equipment.

Determination of Purpose
Defining the primary purpose of a microgrid at the outset 
is essential because the specific goal—whether prioritizing 
resilience, cost savings, or sustainability—fundamentally 
dictates the system’s size, technology mix, and control 
logic. Without a clearly ranked set of objectives, a project 
risks a mismatched design that may excel at reducing 
utility bills but fail to keep critical loads online during a 
major grid outage.

To ensure a successful project start, consider ranking these 
objectives using the following logic:

1.	 Identify the Must-Have 
Choose one primary objective that, if not met, 
would result in the project being canceled 
(e.g., “The control room must stay powered 
for 72 hours”).

2.	 Identify the Secondary Benefit 
Choose the goal that provides the best co-benefit 
(e.g., “While the system is waiting for an outage, 
it should reduce demand charges”).

3.	 Identify the Trade-Off 
Acknowledge what you are willing to sacrifice 
(e.g., “We will accept a longer payback period in 
exchange for 100% carbon-free resilience”).

Within each phase, suggested Inputs, Actions, and 
Outputs are presented for each development stage. 
Detailed listings are available in Appendix A.

INPUTS ACTIONS OUTPUTS

Objective Primary Driver Technical Impact Financial Impact

Resilience Protecting critical 
operations against grid 
outages.

Requires larger battery 
capacity and "grid-
forming" inverters.

Higher CAPEX; 
insurance-style Value 
of Resilience (VoR) 
drives the ROI.

Cost Savings Reducing utility bills 
via peak shaving and 
energy arbitrage.

Requires sophisticated 
control logic to 
discharge assets during 
"peak" hours.

High OPEX savings; 
ROI is driven by utility 
tariff avoidance and 
net metering.

Sustainability Meeting carbon 
reduction goals or 
climate mitigation 
mandates.

Requires maximum 
solar/wind or even 
hydrogen fuel cells or 
biofuels.

May increase Levelized 
Cost of Energy (LCOE) 
initially but secures 
green tax credits.

Operational 
Flexibility

Decoupling from the 
grid to manage local 
power quality or 
expansion.

Requires high-
speed switching and 
"Seamless Transition" 
switchgear.

Protects sensitive 
equipment; 
reduces long-term 
maintenance costs for 
machinery.

Grid Support Earning revenue by 
providing services (e.g., 
frequency response) to 
the utility.

Requires utility-
interactive software 
and high-speed 
communication links.

Creates a revenue 
stream that can offset 
the initial cost of the 
system.

I S S U E

Failing to agree on 
primary objective(s) 
early on

I M P A C T

Design re-work 
later in the project, 
increasing costs

M I T I G A T I O N 
S T R A T E G Y

Facilitate a “Purpose 
Workshop” with key 
stakeholders / decision-
makers to rank objectives 
before engineering begins

Misaligned 
Stakeholder Goals
C O M M O N  P I T F A L L

Table 1  Microgrid Objective Prioritization Matrix
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Load Profiling
The purpose of this first technical stage is to establish a high-
resolution baseline of how the energy is consumed at the site. 
This process involves gathering interval data (15-minute, hourly) 
for a full year (8,760 hours) to identify peak demands, seasonal 
variances, and other usage trends.

A key exercise at this stage is load criticality categorization to rank 
electrical assets into tiers based on their operational importance. 
This ranking is vital because it provides the “instructions” for 
the microgrid controller to shed non-essential loads during an 
outage, ensuring that limited power from BESS and generation 
sources are preserved for the most vital functions.

Economic Modeling
The purpose of this stage is to calculate payback period, internal rate of return, potential 
savings from “islanded” operations or grid, among other financial metrics. The process 
can use software like HOMER Pro to simulate configurations to find the system design.

It is at this stage that ownership models for a microgrid can first be considered. 
Choosing the right ownership model depends on an organization’s available capital, 
tax status, and desire for operational control. These models determine who pays for the 
equipment, who maintains it, and how the energy is billed over the system’s life.

I N P U T S

Interval data

Utility bills

Critical load inventory

Future expansion 
plan(s)

A C T I O N S

Cleanse raw data

Categorize loads 
by criticality

Model peak 
demand events

O U T P U T S

Load profile(s)

Peak demand report

Load criticality tiers

I S S U E

Using average monthly 
bills instead of interval 
data (e.g., 15-minute)

I M P A C T

System is undersized and 
fails during peak loads

M I T I G A T I O N 
S T R A T E G Y

Minimum of 12 months of 
high-resolution interval 
data from the utility 
enables more precise, 
realistic system sizing

Optimistic 
Load Data
C O M M O N 
P I T F A L L

Resource Assessment
The purpose of this stage is to evaluate the production potential of onsite 
energy generation sources, both existing and prospective.

I N P U T S

Asset nameplate data

O&M logs and health reports

Existing control architecture

Existing

Requires collating equipment 
specifications (e.g., nameplate 

data), performance data, 
and existing Interconnection 

Agreements or Power Purchase 
Agreements to establish 

production baselines and identify 
technical or legal constraints on 

system modification.

Prospective

Requires performing analysis of 
local environmental data (i.e., solar 
irradiance, fuel availability, wind 
resources) alongside physical site 
constraints like topography and 
structural integrity. This analysis 
correlates these findings with 
historical load data to determine 
the optimal capacity for new 
generation assets and Battery 
Energy Storage Systems (BESS), 
ensuring the microgrid can 
consistently meet demand at 
peak efficiency.

I N P U T S

Site physical surveys

Solar/wind resource data

Local utility tariff and 
interconnection rules

A C T I O N S

Determine controllability

Evaluate fuel supply chain

Assess retrofit requirements

A C T I O N S

Evaluate land and roof suitability

Calculate capacity factors

Conduct shading and 
obstruction analysis

O U T P U T S

Asset integration report

Operating baseline model

Interface requirements 
specifications

O U T P U T S

Annual generation 
potential report

Site constraints and 
placement map

Preliminary 
technology selection

Table 2  Load Criticality Categorization Tiers

Tier 1 Tier 2 Tier 3

Critical 
Must never 
lose power

Priority Essential 
Powered if generation 
is sufficient

Interruptible 
Shed immediately 
during an outage

I N P U T S

Capital expenditure 
(CAPEX) estimates

Operational expenditure 
(OPEX) projections

Incentive and subsidy 
documentation

A C T I O N S

Cleanse raw data

Categorize loads 
by criticality

Model peak 
demand events

O U T P U T S

Financial pro forma 
statement

Simple payback and 
internal rate of return report

Optimized financing 
recommendation

Direct Ownership 
The facility owner pays 
the full upfront cost to 
purchase and install 
the microgrid, taking 
complete responsibility 
for its operation while 
reaping all financial 
and tax benefits 
directly.

Energy Service 
Agreement (ESA) 
A third-party developer 
finances and owns the 
system, and the customer 
pays a service charge 
based on realized savings 
or performance, effectively 
treating energy as an 
operating expense rather 
than a capital investment.

Power Purchase 
Agreement (PPA) 
A third-party developer 
installs and owns the 
microgrid assets on the 
customer’s site and sells 
the generated electricity 
back to the customer at a 
fixed, predetermined rate, 
usually lower than the 
utility’s retail price.

Primary Advantage (Pros)

Maximum ROI: Owner 
keeps 100% of energy 
savings and tax credits.

Pay-for-Performance: 
Payments are tied to actual 
savings; the provider handles 
all O&M.

Zero Upfront Cost: 
Immediate savings with no 
initial investment; provider 
assumes all tech risk.

Primary Disadvantage (Cons)

High Risk: Owner is 
responsible for all 
maintenance, repairs, 
and performance risks.

Complex Contracts: 
Measuring “savings” can lead 
to complex accounting and 
legal negotiations.

Long-Term Commitment: 
Requires 15–25 year 
contracts; no direct benefit 
from tax incentives.

Best For…

Organizations with high 
capital and tax liability.

Organizations focused on 
deep energy efficiency and 
risk transfer.

Non-profits or entities that 
cannot use tax credits.

Table 3  Microgrid Ownership Models
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ENGINEERING
P H A S E  2

In this phase, conceptual designs 
from the feasibility study are 
advanced to precise technical 
blueprints and software logic 
specifications required for 
physical construction.

System Modeling
The purpose of stage task is to find the most efficient and 
cost-effective balance of energy assets through high-
resolution mathematical simulation. It entails running 
scenarios in software (e.g., HOMER Pro, HOMER zGrid, 
Xendee, REopt) to determine the exact power ratings and 
storage capacities that minimize energy costs while ensuring 
the site remains powered during a grid outage.

Electrical Design
The purpose of this stage is to produce the physical blueprints and technical 
schematics required for safe, code-compliant construction and utility 
approval. It generally entails drafting detailed Single-Line Diagrams (SLDs) 
and equipment layouts that specify wire sizes, circuit breaker ratings, and 
the physical location of all hardware on the site.

I N P U T S

Facility as-built electrical 
drawings for facility

Equipment data sheets

Site civil and 
topographical surveys

Local electrical and 
fire codes

A C T I O N S

Draft microgrid SLDs

Protection 
coordination study

Design interconnection 
interface

I N P U T S

Refined load and 
resource data

Technology 
performance curves

Utility rate structures

A C T I O N S

Hourly dispatch 
simulation

Sensitivity analysis

Verify resilience 
compliance

O U T P U T S

Finalized system 
sizing report

O U T P U T S

Detailed engineering 
package

I S S U E

Requisite drawings for the 
subject are dated/inaccurate, 
unavailable, or missing

I M P A C T

Major change orders and 
“emergency” redesigns 
become required during 
construction

M I T I G A T I O N  S T R A T E G Y

If necessary, conduct a 
physical site walkdown and 
“panel circuit tracing” before 
finalizing microgrid SLDs

In-Accurate 
Facility As-
Builts
C O M M O N  P I T F A L L
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Controls & Communications Design
The purpose of this stage is to architect the “brain” of the microgrid that 
manages automated operations and the network through which all devices 
talk. It entails defining the Sequence of Operations (SOO) for islanding 
events and mapping out the cybersecurity-hardened communication 
protocols that link the solar, batteries, and meters to the master controller.

Notably, as microgrids become integrated into critical utility and public-
sector infrastructure, robust information technology (IT) / operational 
technology (OT) segmentation and role-based access control are essential 
to prevent lateral movement of cyber threats between administrative and 
industrial control systems. Explicitly addressing these security layers during 
the engineering phase ensures compliance with the increasingly stringent 
cybersecurity requirements mandated by utilities and water districts. 
Furthermore, formalizing secure remote access and incident response 
procedures at the design stage provides a defensive blueprint that protects 
both physical grid stability and sensitive operational data from evolving 
digital vulnerabilities.

I N P U T S

Sequence of operations 
(SOO) requirements

Communication 
protocol list

Existing IT/network 
infrastructure

A C T I O N S

Map data 
communication paths

Write automated 
control logic

Configure human-
machine interface 
(HMI) and monitoring 
dashboard

O U T P U T S

Control logic and 
networking map

0%

30%

60%

90%

100%

Table 4  Typical Design Engineering Milestones

Conceptual

Detailed

Construction 
Documents

IFC/Final

Design Set Included Not Included Often Required For
Function by Contracting Model

Design-Build Design-Bid-Build

Conceptual
30%

Preliminary Single Line 
Diagram (SLD), site plan 
showing major equipment 
pads, and utility point of 
interconnection (POI)

Detailed wiring, 
conduit routing, or 
specific control logic 
programming details

Utility Interconnection 
Application

Freeze Footprint: Lock in 
dimensions to order long-
lead items

Establish budget and 
project "Go/No-Go" 
decision

Detailed
60%

Major cable sizing, 
grounding plans, structural 
details for pads, and draft 
protection settings

Final "as-built" circuit 
labeling or the full 
communication/
integration map

Early Procurement & 
Grading Permits

Civil Release: Start 
trenching and pouring 
concrete pads

Coordination between 
engineering disciplines 
(Civil/Elec)

Construction 
Documents
90%

Full bill of materials, 
detailed conduit 
schedules, complete 
structural/fire-safety 
details, and control 
sequences

Minor field adjustments 
or final software setpoints 
(which occur at the 
"Issued for Construction" 
or IFC stage)

Plan Check (Building/
Electrical Permits)

Electrical Release: Begin 
physical wiring and 
assembly

Complete set for 
competitive contractor 
bidding

IFC/Final
100%

All 90% comments 
addressed; every page 
stamped and signed by a 
Professional Engineer (PE)

Changes requested 
by the builder during 
construction (these 
become "As-Builts" later)

Fire Marshal Review & 
Final Inspection

System Verification: 
Finalizing software 
setpoints and logic

The "Handoff Point" 
where construction 
legally begins
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PERMITTING
P H A S E  3

In this phase, the project 
moves from the engineering 
office to the regulatory arena. 
This phase is often the critical 
path for the project timeline, 
as it requires formal approvals 
from external authorities (e.g., 
utilities, local governments) 
before any physical 
construction can begin.
This phase manages the legal and regulatory hurdles required to 
operate a private power plant alongside the public utility. Success 
here is measured by obtaining the legal right to energize the 
system and export power if applicable.

Utility Interconnection Application
This stage involves securing legal and technical permission from the 
electric utility to connect the microgrid to the public grid. It entails 
submitting detailed engineering packets for utility engineers to 
review, ensuring that the microgrid won’t compromise the safety or 
stability of the broader distribution network.

Plan Check
This stage ensures the microgrid complies with local building, fire, 
and zoning codes enforced by the Authority Having Jurisdiction 
(AHJ). It entails a multi-departmental review of site plans to ensure 
public safety, structural integrity, and environmental compliance.

I S S U E

Processing queues for 
microgrid interconnection 
permits, and even requisite 
studies beforehand (e.g., utility 
impact studies), are often 
underestimated

I M P A C T

Project timeline slips by 
6–12 months

M I T I G A T I O N 
S T R A T E G Y

Submit the formal 
interconnection as 
soon as the preliminary 
microgrid SLD is ready

Utility Queue 
Delays
C O M M O N  P I T F A L L

I N P U T S

Stamped 
engineering package

Inverter and 
equipment 
certifications

Interconnection 
application fees

I N P U T S

Site plan and plot 
maps

Fire mitigation and 
BESS safety plan

Structural and civil 
calculations

A C T I O N S

Submit formal 
interconnection 
request

Facilitate utility 
impact studies

Negotiate 
interconnection 
agreement

A C T I O N S

File building and 
electrical permits

Conduct 
environmental/
zoning review

Address plan 
check comments

O U T P U T S

Signed 
interconnection 
agreement

O U T P U T S

Approved permit set

“Golden Rule” of 
Microgrid Risk
Many successful projects treat the 
Utility and the Local Fire Marshal as 
project partners rather than obstacles. 
Engaging these entities during the 
Engineering phase (rather than waiting 
for the Permitting phase) can reduce the 
likelihood of a rejected design, and sunk 
time, effort, and expenses, significantly.

Regulatory & Permitting Requirements

 � Utility Interconnection 
Typically requires the 30% or 60% SLD. The utility needs to know 
the “impact” on their grid (i.e., how much power is being pushed/
pulled), but they don’t care how you route the local conduits.

 � Plan Check (Building/Electrical Department) 
Generally, it requires the 90% or 100% set. Building inspectors 
must see every structural calculation and safety feature (e.g., fire 
suppression, setbacks, signage) before they issue a permit.

 � Fire Marshal Review 
Requires 90%+, specifically focusing on battery chemistries, 
thermal management, and emergency shutdown procedures.

See Table 4 for description of engineering design sets 
(e.g., 30%, 60%, 90%, 100%)
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CONSTRUCTION
P H A S E  4

In this phase, the project moves 
from paper to the physical site. This 
phase requires intense logistical 
coordination to ensure that long-
lead equipment arrives on time and 
that the installation and construction 
adheres strictly to the engineered 
safety standards. This is typically 
the longest phase and involves the 
highest expenditure of capital.

Procurement
This stage involves the strategic sourcing and delivery of all major 
microgrid components, such as batteries, inverters, and controllers. 
It entails managing vendor contracts and shipping timelines to ensure 
that high-cost, long-lead-time items arrive precisely when the site is 
ready for installation.

Electrical
Installation 
& Mechanical 
Assembly
This stage is where the individual 
components are physically 
installed and wired together into a 
single system. It includes the high-
precision work of pulling high-
voltage cables and making the final 
terminations into the facility’s main 
electrical bus.

Site Preparation

I N P U T S

Bill of materials

Vendor lead-time 
schedule

A C T I O N S

Purchase orders

Factory 
acceptance 
testing

“Just-in-time” 
delivery

O U T P U T S

Equipment delivery 
tracking log

I S S U E

Ordering high-voltage 
switchgear, or other specialty 
components, too late in the 
process

I S S U E

Receiving components with 
different software versions that 
can’t “sync”

I M P A C T

Construction site sits idles for 
months waiting for the single 
component

I M P A C T

Massive delays during 
commissioning while waiting 
for remote software patches

M I T I G A T I O N  S T R A T E G Y

Identify long-lead items early 
in the Engineering phase and 
issue “Early Work” purchase 
orders prior to final design

M I T I G A T I O N  S T R A T E G Y

Specify exact firmware 
versions in the purchase 
order and require a Software 
Compatibility Certification from 
the vendor

Long-Lead 
Times
C O M M O N  P I T F A L L

Incompatible 
Firmware
C O M M O N  P I T F A L L

I N P U T S

Civil and structural 
engineering plans

Geotechnical survey 
results

I N P U T S

Approved electrical 
permit set

Health and safety plan

A C T I O N S

Trenching and conduct 
replacement

Equipment foundations

A C T I O N S

Mount and secure 
equipment

Pull and terminate cables

O U T P U T S

Civil completion 
certificate

O U T P U T S

As-builts 
construction markup

Design 
Milestone

Procurement 
Action

Specific 
Components

Typical Lead 
Time

30% Release Long-
Lead POs

BESS, Main Power 
Transformer, Custom 
Medium-Voltage 
Switchgear.

40 – 60 Weeks

60% Release 
Specialized 
POs

Inverters, Microgrid 
Controller Hardware, 
Protection Relays.

20 – 30 Weeks

90% Release 
Commodity 
POs

PV Modules (if 
applicable), Racking 
Systems, RHW/THWN 
Wire, Steel Conduit.

4 – 12 Weeks

100%
(IFC)

Release 
Consumables

Communication 
Cabling (Fiber/Cat6), 
Labeling/Signage, 
Commissioning Spare 
Parts.

1 – 2 Weeks

Table 5  Example Procurement Triggers
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COMMISSIONING
P H A S E  5

In this final phase, the focus shifts 
from physical construction to digital 
verification and regulatory finalization. 
This phase ensures the microgrid 
operates as a cohesive, intelligent system 
and legally transfers the asset from the 
developer to the owner. It is the bridge 
between a “completed project” and an 
“operational asset.”

System Integration
This stage involves the systematic “power-on” sequence and 
functional verification of the software logic that controls the 
hardware. It entails a series of live tests to ensure the system 
reacts correctly to various energy demands and accurately 
executes the “Sequence of Operations.”

Final Handover
This final task ensures the 
facility owner and their staff are 
appropriately trained and fully 
equipped to manage and maintain 
the microgrid over its multi-decade 
lifespan. It entails the transfer of 
all technical knowledge, warranty 
rights, and digital access from the 
project team to the end user.

Permission
to Operate
This stage is the formal 
demonstration of the microgrid’s 
safety and “anti-islanding” 
capabilities to the local utility 
provider (i.e., Utility Witness 
Testing). It entails a live 
demonstration where utility 
engineers verify that the system is 
safe to “parallel” with the public 
grid without risking the safety of 
grid workers.

I N P U T S

Commissioning 
script and test 
plan

Final control 
logic code

A C T I O N S

Black start 
testing

Communication 
link integrity test

O U T P U T S

Certified 
functional 
test report

I S S U E

Different equipment 
“languages” (e.g., Modbus 
vs. DNP3) not talking

I M P A C T

The controller cannot 
see the battery or solar, 
preventing automation

M I T I G A T I O N 
S T R A T E G Y

Require a 
“Communication 
Map” and pre-
shipment bench 
testing of all digital 
links from vendors

Communication Gaps
C O M M O N  P I T F A L L

I N P U T S

Protection coordination 
report

Final as-built drawing set

I N P U T S

Operations and 
maintenance manual

Emergency response plan

A C T I O N S

Utility awareness test

Final AHJ sign-off

A C T I O N S

Operator training sessions

Digital credentials and 
admin rights transferal

O U T P U T S

Permission to 
operate letter

O U T P U T S

Final project 
closeout binder

I S S U E

Handing over a complex microgrid 
system to staff without the 
knowledge to run it

I M P A C T

Microgrid system is bypassed 
or decommissioned because 
it’s deemed too complex

M I T I G A T I O N  S T R A T E G Y

Build a formal “Operator 
Certification” and support 
period (e.g., 3 months) into 
vendor contracts

Owner 
Training Deficit
C O M M O N  P I T F A L L

MICROGRIDS & COMMUNITY 
RESILIENCE CENTERS
IMPLEMENTATION PLAN

14

EXECUTIVE SUMMARY

BACKGROUND

COMMUNITY 
RESILIENCE CENTERS

IMPLEMENTATION PLAN

SCHEDULE

VENDORS

FOUNDATION & 
TEAM ASSEMBLY

SITE SELECTION & 
VULNERABILITY ASSESSMENT

DESIGN & SERVICE 
PLANNING

GOVERNANCE & 
OPERATIONAL FRAMEWORK

MICROGRIDS

IMPLEMENTATION PLAN

SCHEDULE

VENDORS

CONTRACTING MODELS

FEASIBILITY

ENGINEERING

PERMITTING

CONSTRUCTION

COMMISSIONING

FUNDING, PROCUREMENT, 
& CONSTRUCTION

LAUNCH & LONG-TERM 
STEWARDSHIP

FUNDING & FINANCING 
STRATEGIES

MICROGRIDS

IMPLEMENTATION PLAN

COMMISSIONING

539



SCHEDULE
MICROGRIDS
A microgrid project is not a linear process; 
several phases must overlap to avoid a 
stagnant site. The critical path sequence of 
stages that determines the minimum project 
duration almost always hinges on Utility 
Interconnection and Long-Lead Procurement.
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Figure 1 
Example Microgrid 
Project Master 
Schedule

Critical Path Management Tips

 � Front-Load the Permitting 
Because the applicant has no control 
over utility or AHJ review times, these 
tasks should be treated as “pacing 
items.” If permit application can be 
submitted while still finalizing the 
100% engineering details, weeks of 
dead time can be saved. Considering 
overlapping Permitting (Phase 3) and 
Engineering (Phase 2) as much as is 
permissible.

 � Procurement Buffers 
Milestones 4 and 7 (Procurement) 
appear well before the Construction 
phase officially starts. In the 
microgrid industry, this is known as 
Equipment-Led Design. Because the 
physical dimensions and electrical 
characteristics of the battery (BESS) 
are fixed by the manufacturer once 
ordered, the 60% and 90% engineering 
designs must be finished around the 
specific equipment you purchased at 
the 30% stage.

 � “Dead Zone” Prevention 
The most dangerous gap in this 
timeline occurs between Milestone 
11 (Integration) and Milestone 12 
(PTO). Many owners assume that once 
the hardware is installed, they are 
finished. However, if the Controls & 
Communications Design (from Phase 
2) did not account for the utility’s 
specific cybersecurity or relay settings, 
the utility can refuse to grant PTO, 
leaving you with millions of dollars 
in equipment that you are legally 
forbidden from turning on.

Milestone Phase Why it is Critical Path

1 Determination of Purpose
Establish the specific use case, sizing 
requirements, and financial goals for the 
system.

1 Incorrect sizing here ripples 
through every subsequent 
engineering and procurement 
decision.

2 30% Design (Conceptual)
Create the initial site layout and Single Line 
Diagram (SLD) for stakeholder review.

2 This set is the minimum 
requirement to enter the utility 
interconnection queue.

3 Interconnection App
Submit formal technical documents to the 
utility to request grid parallel operation.

3 This is the longest lead-time 
regulatory item; the project 
cannot energize without it.

4 Long-Lead Procurement
Execute purchase orders for major hardware 
like BESS and main transformers.

4 Factory lead times (40+ weeks) 
often exceed the total duration 
of design and construction 
combined.

5 60% Design (Detailed)
Refine electrical calcs and structural plans to a 
level sufficient for building permits.

2 Necessary to "lock" the civil 
design so site preparation can 
legally begin.

6 Plan Check Submission
Submit the permit package to the local AHJ 
(Building/Fire Dept) for safety review.

3 Construction cannot break 
ground until the local building 
department issues the permit.

7 Specialized Procurement
Order the microgrid controller, inverters, and 
specialized protection relays.

4 These items must arrive just as 
the civil work finishes to avoid 
site stagnation.

8 90% / 100% Design (IFC)
Produce the “Issued for Construction” set that 
incorporates all permit and utility comments.

2 Provides the final, legally binding 
blueprint for the contractor's 
physical installation.

9 Site Preparation
Perform grading, trenching, and concrete pad 
pouring for equipment placement.

4 Hardware cannot be delivered or 
bolted down until foundations 
are cured and inspected.

10 Assembly & Installation
Physically mount the hardware and perform 
the final high-voltage electrical terminations.

4 This is the most labor-intensive 
portion and must be finished 
before software testing begins.

11 System Integration
Configure the IT/OT network, program control 
logic, and verify cybersecurity protocols.

5 The "brain" of the system must be 
fully functional for the system to 
operate autonomously.

12 Witness Testing / PTO
Final utility inspection to prove safety 
compliance and receive Permission to Operate.

5 The project is not legally allowed 
to function or generate value 
until this final sign-off.

Table 6  Critical Path Milestones
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VENDORS
MICROGRIDS
The following resources provide a structured 
framework for identifying, selecting, and 
managing the various specialized entities 
required to move a microgrid project from 
concept to energized operation. These tables 
clarify the distinct “lanes” of expertise for 
consultants and contractors, helping an owner 
assign accountability and avoid the management 
gaps that often lead to technical delays.

Types & Capabilities
The table below defines the core identity of each primary project partner and establishes the 
boundaries of where their expertise begins and ends.

Roles
The table below provides an introduction to which type of firm is qualified 
to execute specific tasks, noting where roles may overlap depending on your 
chosen delivery method.

Understanding the 
“EPC” Model
For many microgrid projects, 
owners hire an Engineering, 
Procurement, and Construction 
(EPC) contractor. This single firm 
acts as the prime contractor for 
Phases 2 through 5, reducing the 
“finger-pointing” risk between 
the designer and the installer and 
serving as a lead contractor for 
the microgrid owner.

Role What They Can Do What They Cannot 
(or Should Not) Do

Consultant

Specialized advisory firm or Professional 
Engineer (PE) that provides technical expertise 
and modeling without providing physical labor

1  2  3  4  5

Perform feasibility 
studies, economic 
modeling, and 
30%/60% engineering 
designs

They do not typically 
purchase equipment 
or perform physical 
electrical installation

EPC Contractor

“Engineering, Procurement, and Construction” 
firm that provides a turnkey, single-point-of-
contact solution for the entire project

1  2  3  4  5

They handle 
everything from 
detailed design and 
buying batteries to 
physical building and 
commissioning

While they can 
consult, they may 
have a bias toward 
specific hardware 
brands they sell

General Contractor (GC)

Construction manager who oversees site labor 
and civil works but often subcontracts specialized 
electrical work

1  2  3  4  5

Manage site safety, 
pour concrete pads, 
dig trenches, and 
coordinate various 
sub-contractors

They rarely have the 
specialized software 
or engineering staff to 
model microgrids or 
perform integration

Stage Consultant EPC 
Contractor GC

Phase 1  Feasibility

Determination of Purpose * *

Load Profiling

Resource Assessment

Economic Modeling

Phase 2  Engineering

System Modeling

Electrical Design

Controls & Comm. Design

Phase 3  Permitting

Utility Interconnection

Plan Check

Phase 4  Construction

Procurement

Site Preparation

Elec. & Mech. Assembly

Phase 5  Commissioning

System Integration

Permission to Operate

Final Handover

Table 7  Microgrid Vendor Roles & Capabilities
Table 8  Microgrid Partner Selection Guide

*Optional

 � Design Logic  
(Phases 1 & 2) 
While an EPC can 
perform Feasibility and 
Engineering, hiring a 
Consultant first ensures 
a “Vendor Neutral” 
design. This prevents 
the project from being 
designed around a 
specific battery brand 
that the EPC might 
prefer to sell.

 � Execution Logic 
(Phase 4) 
The General Contractor 
(GC) is typically limited 
to Site Preparation 
(civil works). They 
lack the specialized 
electrical licenses or 
software expertise to 
handle high-voltage 
Procurement or 
Mechanical Assembly of 
microgrid assets.

 � Verification Logic 
(Phase 5) 
It is common 
practice to have a 
Consultant (acting as a 
“Commissioning Agent”) 
oversee the EPC during 
System Integration to 
ensure the physical 
build matches the 
original economic 
promises.

Selection Considerations
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The table below outlines a typical hierarchy of responsibility and accountability in a microgrid project, such that the 
owner, technical partners, and regulators are aligned at every milestone.

Consultant vs. EPC in 
Commissioning 
Notice that the 
Consultant is often 
Accountable (A) for 
System Integration. 
This is because they 
designed the original 
economic model and 
must verify that the 
EPC’s software actually 
achieves the promised 
performance.

EPC vs. GC 
The EPC is 
Accountable (A) for the 
entire build, but the 
General Contractor 
is Responsible (R) 
for the physical Site 
Preparation (digging 
trenches, pouring 
pads). The GC 
“reports” to the EPC’s 
master schedule.

Utility/AHJ as 
Gatekeepers 
These roles are 
Accountable (A) for 
their specific stages 
(Interconnection 
and Plan Check). 
Work cannot 
proceed to the next 
phase without their 
formal “A” sign-off.

Stage Owner Consultant EPC 
Contractor GC Utility AHJ

Phase 1  Feasibility

Determination of Purpose A  | R C І І І І

Load Profiling A R І І C І

Resource Assessment A R І І І І

Economic Modeling A R C І І І

Phase 2  Engineering

System Modeling І C A  | R І І І

Electrical Design І C A  | R І C І

Controls & Comm. Design І A R І І І

Phase 3  Permitting

Utility Interconnection A C R І R І

Plan Check C І R І І A

Phase 4  Construction

Procurement A І R І І І

Site Preparation І І A R І І

Elec. & Mech. Assembly І І A  | R C І І

Phase 5  Commissioning

System Integration C A R І І І

Permission to Operate C C R І A  | R І

Final Handover A  | R І R І І І

Table 9  Microgrid Project RACI Matrix

Which Vendor Path 
to Choose?

1.	 “Turnkey” Path 
Owner hires one EPC Contractor 
for Phases 2–5. This is the 
simplest management structure 
and reduces “finger-pointing” if 
the system doesn’t work.

2.	 “Owner’s Rep” Path 
Owner hires a Consultant for 
Phase 1 and to provide oversight 
during Phases 2–5. This ensures 
someone is looking out for the 
owner’s interests and verifying 
the EPC’s work.

3.	 “Split-Prime” Path 
Owner hires a Consultant 
for Design and a separate 
GC/Electrical Contractor for 
Construction. This is often the 
lowest-cost path but carries 
the highest risk if the design 
and construction teams don’t 
communicate well.

A

R

Accountable 
The party who “owns” the 
result and must sign off on it

Responsible 
The party who 
performs the work

C Consulted 
Those whose opinions 
are sought (two-way 
communication)

І Informed 
 Those kept up-to-date 
on progress (one-way 
communication)

“Critical Handover” Point: 
The most complex transition 
occurs between Phase 4 and 
Phase 5.
The General Contractor usually finishes their work 
and leaves the site, while the EPC and Consultant 
remain to perform the “digital” work of system 
integration. Ensuring the GC’s physical work, 
such as conduit placement, is 100% accurate is 
vital, as fixing a physical error during the digital 
commissioning phase is extremely expensive.

Key Role Distinctions

Consultant AHJEPC Utilityv GCEPC v
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CONTRACTING MODELS
In the context of the microgrid lifecycle, choosing between Design-Build and Design-Bid-Build contracting models 
is a decision about how the owner wants to manage risk, cost, and the “hand-off” between vendors. Tables 10 and 11 
present consideration factors for selecting between these delivery methods.

Because microgrids are software-
intensive assets, the Design-Build 
(EPC) model is most common.
In a Design-Bid-Build scenario, the high risk of a 
communication gap between the “Controls Design” 
(Phase 2) and “System Integration” (Phase 5) often 
leads to significant delays that negate any initial 
savings found during the bidding process.

Contracting Model Pros Cons

Design-Build 
Owner hires one entity (typically 
an EPC) to handle everything from 
the initial engineering to the final 
commissioning. There is a single 
contract and a single point of 
responsibility.

Single Point of Responsibility 
If the system doesn’t “island” 
correctly, the EPC cannot blame 
the designer because they are the 
designer.

Faster Execution 
Construction can begin while 
final design details are still being 
polished (Fast-tracking).

Cost Certainty 
Usually results in a “Guaranteed 
Maximum Price” early in the process.

Less Owner Control 
You have less oversight over 
specific component brands or 
“gold-plated” engineering choices.

Potential for Conflict of Interest 
The firm might design the system 
around the specific equipment they 
have in stock or have the highest 
margins on.

Harder to Compare Bids 
Since each EPC proposes their 
own design, you aren’t comparing 
“apples to apples” on price.

Design-Bid-Build 
Owner hires a Consultant to fully 
design the system first. Once the 
design is 100% complete, the 
owner then puts that design out to 
tender (“bid”) and hires a separate 
General Contractor or Electrical 
Contractor to build it.

Owner Advocacy 
Your Consultant works only for 
you and ensures the design is 
optimized for your needs, not a 
contractor’s profit.

Competitive Pricing 
Because every contractor is bidding 
on the exact same set of blueprints, 
you can select the lowest 
responsive bidder.

High Transparency 
The owner sees every detail of the 
design before a single dollar is 
spent on hardware.

“Finger-Pointing” Risk 
If the system fails during 
commissioning, the contractor 
may blame the design, while the 
designer blames the installation.

Longer Timelines 
You cannot start construction until 
the design is 100% finished and the 
bidding process is complete.

Change Order Risk 
Any error in the consultant’s design 
results in a “Change Order” from 
the contractor, which can inflate 
the budget.

Table 10  Contracting Models

Selection Factor Consider Design-
Build (EPC) if...

Consider Design- 
Bid-Build if...

Technical 
Complexity

The system has complex 
software/islanding 
requirements.

The system is a standard 
"grid-tied" solar array 
without complex 
controls.

Risk Tolerance Want a "single point of 
responsibility" for system 
performance.

Comfortable managing 
disputes between 
designers and installers.

Schedule 
Pressure

Need to fast-track 
the project and order 
equipment early.

Have a flexible timeline 
and can wait for 100% 
design completion.

Internal Expertise Have a small team and 
need a "turnkey" partner.

Have an in-house 
engineering team to 
oversee a consultant's 
work.

Procurement 
Rules

Organization allows 
"Value-Based" selection.

Organization requires 
selecting the "Lowest 
Responsive Bidder."

Table 11  Microgrid Delivery Method Matrix

Strategic Summary

Design-Build 
“Efficient” Method 
In this model, the aim is a more 
predictable outcome. The owner 
tells the EPC, “I need 500kW of 
resilience for 4 hours,” and they are 
responsible for the engineering, the 
batteries, and the software to make 
it happen.

Common with: Commercial and 
Industrial customers, hospitals, and 
data centers.

Design-Bid-Build 
“Transparency” Method 
In this model, the owner is buying 
professional services first, then 
labor and materials second. It 
allows you to have a Consultant 
“check the math” of the Contractor, 
but it places the burden of project 
management back on the owner’s 
shoulders.

Common with: Municipalities, 
schools, and government agencies 
with strict public bidding laws.

Hybrid Approach 
“Owner’s Engineer” 
Many successful microgrid owners 
use a hybrid approach: they hire 
a Consultant to act as an Owner’s 
Engineer. This consultant performs 
the Feasibility (Phase 1) and 
Preliminary Engineering (Phase 
2), then helps the owner select a 
Design-Build EPC and monitors 
their work through completion. 
This gives you the single-point 
responsibility of an EPC with the 
expert advocacy of a Consultant.
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Establishing a Community Resilience Center (CRC) can 
transform a static building into a dynamic social and resource 
hub for residents. Because the CRC model is a relatively 
new evolution in urban planning, this guide moves beyond 
traditional emergency management to focus on creating 
a facility that is as valuable on an ordinary weekday as it is 
during a grid-down emergency.

The following pages detail the prototypical phases of CRC 
development. Each phase is broken down into specific stages 
for guidance from initial visioning to final commissioning.

The graphic on the right summarizes the progression from 
initial visioning to a fully operational CRC. It integrates the 
technical requirements of the SGC Guidelines with the 
community-power-building focus of the USDN framework.

COMMUNITY 
RESILIENCE 
CENTERS
IMPLEMENTATION PLAN

This roadmap is based on 
the California Strategic 
Growth Council (SGC) 
and Urban Sustainability 
Directors Network (USDN) 
frameworks.

6

5

4

3

2

1 Foundation & 
Team Assembly

Funding, 
Procurement 
& Construction

Site Selection 
& Vulnerability 
Assessment

Launch & 
Long-Term 
StewardshipDesign & Service 

Planning

Governance & 
Operational 
Framework

CBO Leaders, City Task 
Force, Facilitators, 
Strategic Planning 
Consultants (Optional)

Grant Writers, 
General Contractors, 
Solar Installers

GIS Specialists, 
MEP Engineers, 
Climate Planners

Commissioning Agents, 
Marketing Firms, 
Evaluators

Resilience Architects, 
Energy Engineers, 
Residents

Legal Counsel, 
Emergency Managers, 
HR Trainers

Assemble a collaborative 
team and establish 
community-led equity goals

Secure funding and 
complete physical facility 
upgrades and installations

Evaluate site feasibility for 
optimal placement

Stress-test systems and 
launch community-wide 
programming and evaluationCo-design community 

services and technical 
resilience infrastructure 
with residents

Formalize governance 
agreements and 
develop operational 
emergency protocols

Signed Community 
Charter, Equity 
Framework

Certificate of Occupancy, 
Build Completion

Site Selection Report, 
Technical Audit

Full Activation, First 
Annual Impact Report

Final Construction 
Documents (100% Design)

Executed Governance 
Agreements (MOUs)

Primary PartnersKey MilestoneDevelopment Phase#
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W H O  I S  T H I S  F O R ?

This guidance is designed for city leaders, 
sustainability offices, and public works departments 
who are just beginning to evaluate how existing 
or new city-owned facilities can be converted into 
CRCs. It is a roadmap for the cross-departmental 
coordination required to bridge the gap between 
“hard” infrastructure (solar, HVAC, seismic) and “soft” 
social infrastructure (community trust, governance, 
and programming).

H O W  T O  U S E  T H I S  G U I D E

This guide functions as both a strategic sequence 
and a functional checklist. While the phases generally 
follow a linear path, many tasks can and should run 
in parallel.

Essential 
Stages involving community governance (Phase 1) 
and technical “islanding” capabilities (Phase 3) are 
non-negotiable for a true resilience hub.

Optional 
Specific programmatic elements in Phase 3 (like 
community gardens or tool libraries) are flexible and 
should be dictated by local needs.

While this plan represents an approach pathway, it 
is not intended as “one-size-fits-all.” It is encouraged 
to integrate this guidance into existing municipal 
programming. For instance, if there is an existing 
Capital Improvement Plan, an active Community 
Outreach department, or an updated Hazard 
Mitigation Plan, the following presented stages can, 
and should, be aligned with those ongoing efforts.

The prospective CRC 
developer is referred 
to as “City” hereafter, 
given WRCOG’s intent to 
provide this resource for 
its member agencies, who 
are predominantly cities.

FOUNDATION & 
TEAM ASSEMBLY

P H A S E  1

Phase 1 begins with building 
the organizational foundation 
and neighborhood partnerships 
necessary to sustain a resilience 
center over the long term. This stage 
aligns city departments and sets 
clear objectives to ensure the project 
remains focused on serving the most 
immediate local needs.

Internal City Coordination
A first step can be assembling a small team from departments like Public 
Works, Sustainability, and Emergency Management to ensure the project 
covers both technical and safety needs. This group can identify how a 
resilience center aligns with existing city goals and what municipal resources 
might already be available to support the transition. Coordination at this 
early stage helps prevent silos and simplifies the planning process as the 
project moves forward.

Exploring Community Input (Optional)
While not a requirement, forming a Community Advisory Committee (CAC) 
can provide valuable local insight to ensure the facility meets actual resident 
needs. If a formal committee isn’t feasible given current resources, cities 
can still gather helpful feedback through informal chats with neighborhood 
leaders or by attending existing community meetings. The goal is simply to 
ensure the center’s services are useful and trusted by the people who will 
rely on them most.

Defining a Shared Vision
Setting a clear, simple vision early on (e.g., providing reliable power during 
outages or a clean-air respite during wildfires) helps guide the project 
through later technical decisions. These objectives don’t need to be 
complex. They can simply reflect the most immediate resilience needs of 
the neighborhood. Having a documented collective objectives can make 
it much easier to communicate the project’s value to stakeholders and 
potential funding partners.

Considerations

 � Start Small 
A city does not need to solve 
every climate risk at once. 
Selecting just one primary 
objective—such as “extreme 
heat relief”—allows for a 
more focused and affordable 
Phase 2 assessment, as the 
engineering requirements 
for cooling are often less 
complex than those for 
a full-scale emergency 
medical shelter.

 � Don’t Start from Scratch 
Your city is likely already 
doing some of this work; a 
CRC is often just a way to 
“package” existing services 
more effectively

 � Parallel Paths 
Feel free to jump to Phase 2 
(checking out your buildings) 
while you’re still doing these 
Phase 1 meet-and-greets

Example CRC Objectives

 � Climate & Health Respite 
Establish a safe, indoor 
environment equipped 
with high-efficiency air 
filtration and cooling 
to protect vulnerable 
populations during 
extreme heat or wildfire 
smoke events.

 � Energy & Communication 
Reliability 
Provide a dependable 
location for residents to 
charge essential medical 
devices and cellular phones 
during localized power 
outages or grid failures.

 � Daily Resource 
Accessibility 
Maintain a trusted 
neighborhood hub that 
offers year-round access to 
high-speed internet, clean 
water, and community-led 
social programming.

 � Food and Water Security 
Serve as a neighborhood 
distribution point for shelf-
stable food and potable 
water during supply chain 
disruptions, ensuring 
residents have access 
to basic nutrition when 
local grocery stores are 
inaccessible.
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SITE SELECTION 
& VULNERABILITY 
ASSESSMENT

P H A S E  2

Phase 2 focuses on gathering the 
necessary data to ensure the resilience 
center is located in the right place and 
equipped with the right technology. 
This stage uses existing information 
to match neighborhood needs with a 
building’s physical capacity.

Climate Risk Mapping
This analysis can be conducted in-house or with a contractor. In either 
case, planners can use localized data to identify the primary environmental 
threats to the neighborhood, such as extreme heat, wildfire smoke, or flood 
zones. This assessment determines the specific technical requirements for 
the facility, such as the need for advanced air filtration or floodproofing. 
Conducting this risk mapping ensures the CRC is located in an area where it 
can provide the most significant life-safety benefits.

Site Feasibility Study
An evaluation of existing municipal buildings, such as libraries or community 
centers, determines which locations are most viable for a resilience retrofit. 
This study assesses structural readiness, available roof space for solar 
panels, and the condition of electrical systems to provide a realistic picture 
of potential costs. Verifying site control and long-term ownership early in the 
process ensures the facility meets the necessary legal requirements for state 
and federal grant eligibility.

Site feasibility for a CRC, as outlined by guidance from sources like the 
Urban Sustainability Directors Network, depends heavily on community 
support and a trusted, existing physical location that can be augmented 
with resilient infrastructure. 

Community and Location

•	 Community Trust & Support 
The most important factor 
is strong desire and support 
from the community, ensuring 
local leaders and organizations 
are involved in site selection 
and management from the 
beginning.

•	 Accessibility 
The site must be centrally 
located and easily accessible 
to all community members, 
including vulnerable 
populations, via walking, biking, 
and public transit routes. It 
should also be near major roads 
for emergency access.

•	 Existing Facility 
Utilizing an existing, well-
used community facility (e.g., 
community centers, libraries, 
places of worship, schools) is 
preferred to build on existing 
trust and infrastructure. 

Building and Infrastructure

•	 Physical Condition 
The building should be in 
good condition, structurally 
sound, and ideally outside of a 
floodplain. Federal Emergency 
Management Agency (FEMA) 
provides checklists to assess 
hazard vulnerability.

•	 Resilient Power Systems 
The facility must be able to 
sustain operations during an 
extended power outage using 
reliable onsite power systems.

Social Vulnerability Indexing
Similarly, this analysis can be conducted in-house or with a contractor. 
Reviewing social data helps pinpoint neighborhoods with the highest 
concentration of residents who may be disproportionately affected by 
climate events. This process identifies priority areas where a resilience 
hub can provide the greatest benefit to residents with limited resources, 
medical dependencies, or mobility challenges. Integrating these social 
metrics ensures the project is situated where it can most effectively improve 
community safety and equity.

U.S. Climate Vulnerability Index
Data-driven mapping tool developed by the 
Environmental Defense Fund and Texas A&M that 
ranks over 70,000 census tracts to visualize where 
compounding socioeconomic, infrastructure, and 
environmental factors make communities most 
susceptible to climate change risks.
map.climatevulnerabilityindex.org

Example Resources

CalEnviroScreen 
CalEnviroScreen is a science-
based mapping and screening 
tool developed by the California 
Office of Environmental Health 
Hazard Assessment that identifies 
communities disproportionately 
burdened by sources of pollution.

Vulnerable Communities Platform
The Governor’s Office of Land Use 
and Climate Innovation’s Vulnerable 
Communities Platform is an 
interactive, web-based tool designed 
to map California communities most 
vulnerable to climate hazards, such as 
wildfire and flooding, by combining 
social, economic, and environmental 
data to help target adaptation 
resources and build local resilience.

Site Feasibility Key criteria

•	 Essential Services 
The hub must be equipped 
to provide essential services 
during a disruption, including 
heating/cooling, clean 
water storage and filtration, 
refrigeration for medicine, and 
communication systems.

•	 Resilient Design Features 
The site should incorporate 
features such as flood 
protection, passive survivability 
(natural ventilation and 
shading), and rainwater 
management.

•	 Accessibility and Inclusivity 
The site must comply with 
ADA accessibility standards 
and offer culturally responsive 
services like language access to 
accommodate the diverse needs 
of the population it serves. 

Operations and Programming

•	 Year-Round Use 
The hub should function as 
a vital community center 
year-round for non-emergency 
activities such as job 
training, health services, and 
educational programs, not just 
sit dormant until a disaster.

•	 Resource Stockpile 
There needs to be sufficient 
storage for emergency supplies 
like food, water, basic medical 
supplies, and first aid kits.

•	 Partnerships 
Strong partnerships with local 
government agencies, non-
profits, and private entities are 
crucial for support, logistics, 
and ongoing operations. 

 
Use Free Tools 
Instead of hiring a 
specialized firm for 
mapping, utilize 
free resources like 
CalEnviroScreen

 
Leverage Existing 
Audits 
Check for recent 
energy audits or ADA 
compliance reports 
already performed 
on city buildings to 
save on technical 
assessment costs

 
Prioritize Accessibility 
If a full engineering 
study isn’t possible 
yet, start with a simple 
walk-through to check 
for basic needs like 
proximity to transit and 
ground-floor access

Considerations
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DESIGN 
& SERVICE 
PLANNING

P H A S E  3

Phase 3 translates the 
vision and data gathered 
in previous phases into a 
functional design for both 
the facility and its programs. 
This phase ensures that the 
physical building and the 
services provided inside it 
work together to support 
residents during both daily 
operations and crisis events.

Social Vulnerability Indexing
Collaborative sessions can be held to gather resident input 
on the layout and desired amenities of the center. This 
process helps prioritize features (e.g., community kitchens, 
laundry facilities, or device charging stations) that reflect 
actual neighborhood preferences. Engaging residents during 
the design phase builds a sense of ownership and ensures 
the facility is perceived as a welcoming, useful resource.

Technical Infrastructure Design
This stage can be conducted in-house or with a contractor. 
Technical design here integrates specialized resilience 
infrastructure, such as solar energy with battery storage 
and advanced air filtration systems. Engineers focus on 
creating “islandable” power systems that allow the building 
to remain functional if the main utility grid fails. The design 
also incorporates upgrades to HVAC (e.g., MERV 13+) and 
plumbing to maintain a safe environment during extreme 
heat, wildfire smoke, or water shortages.

Considerations

 � Start Small 
If a full microgrid is too expensive, design 
the electrical system to be “solar-ready” so 
panels and batteries can be added in stages 
as funding becomes available.

 � Don’t Start from Scratch 
Rather than hosting standalone design 
workshops, set up a booth at a local farmers’ 
market or school event to gather community 
feedback with minimal overhead

 � Parallel Paths 
For air quality, consider high-quality portable 
HEPA air purifiers for specific rooms if a full 
building HVAC overhaul is currently out of reach

Engaging residents 
during the design 
phase builds a 
sense of ownership 
and ensures the 
facility is perceived 
as a welcoming, 
useful resource.

Defining Modes of Operation
Developing a plan for different “modes” of operation 
ensures the center remains a neighborhood asset 
365 days a year. “Blue Skies” mode focuses on 
daily social services, while “Gray Skies” and “Black 
Skies” modes outline how the facility shifts to 
provide emergency respite and long-term recovery 
support. Defining these transitions clearly helps staff 
and partners understand exactly how space and 
resources will adapt as local needs change.
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GOVERNANCE 
& OPERATIONAL 
FRAMEWORK

P H A S E  4

Phase 4 focuses on the organizational 
rules of the road, establishing clear 
agreements and procedures so that 
all parties knows how the facility 
should operate. This phase builds 
the management framework needed 
to handle the transition from a daily 
community space to an emergency 
respite center.

Governance Agreements
Formalizing relationships through Memorandums of Understanding (MOUs) 
provides a clear framework for how the City and community partners 
will share the space. These agreements outline responsibilities such as 
insurance, liability, and decision-making authority during different modes 
of operation. Establishing these protocols early prevents confusion and 
ensures a seamless transition when emergency services are required.

Operations & Maintenance Manual
A standard operating manual acts as the technical playbook for the facility, 
detailing how to activate resilience features like the microgrid or emergency 
water systems. This document identifies specific triggers (e.g., heat advisory 
or a power outage) that prompt the facility to move from daily use into 
a disruption response mode. Keeping this manual updated ensures that 
facility managers can operate the building’s complex systems effectively 
under pressure.

Staffing & Training Plan
Identifying the right mix of city staff and community volunteers is essential 
for maintaining a safe and welcoming environment. Training programs 
for these individuals can cover basic emergency response, de-escalation 
techniques, and trauma-informed care to better support residents 
during stressful events. A well-defined staffing plan ensures the center is 
appropriately supervised without overextending any single department’s 
budget or personnel.

Phases 3 and 4 can be 
conducted concurrently.
Developing design and governance concurrently 
ensures the physical space is engineered to 
support the specific operational protocols, 
partnership agreements, and emergency 
management roles defined by the team.

Considerations

 
Use Templates 
Instead of drafting 
MOUs from scratch, 
the team can adapt 
existing templates from 
organizations like the 
USDN or use mutual 
aid agreements already 
in place between city 
departments

 
Cross-Train Existing 
Staff 
Rather than hiring new 
personnel, the City 
can provide resilience 
training to current 
library or park staff 
who already manage 
the facility

 
Digital Playbooks 
Create a simple, shared 
digital folder for the 
O&M manual that is 
accessible via mobile 
devices, ensuring staff 
can access instructions 
even if they are away 
from their desks during 
an incident
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FUNDING, 
PROCUREMENT, & 
CONSTRUCTION

P H A S E  5

Phase 5 moves the project into the 
physical implementation stage, 
focusing on securing the necessary 
capital and completing the actual 
construction or retrofitting. This 
phase turns the engineering plans 
and community visions into a 
tangible, resilient building.

Secure Capital & Programmatic Funding
Budgeting for a CRC involves seeking a mix of funding sources to cover both 
the physical construction and the ongoing social programming. The City 
can align grant applications with state programs like the SGC’s CRC grants. 
Securing a blend of capital and operational funds ensures the building 
remains a functional asset long after the initial construction is complete. 

Procurement & Bidding
Consider selecting contractors who have the specialized skills required 
for microgrid installation and high-efficiency HVAC retrofits. Procurement 
policies can be designed to prioritize local businesses or firms that provide 
fair wages, which helps the project contribute to the neighborhood’s 
economic resilience.

Retrofitting & Construction
During the construction phase, the facility undergoes the physical upgrades 
needed to meet its new resilience standards. This may include installing 
solar panels, seismic bracing, high-efficiency HVAC, and/or improved 
insulation to ensure the building remains habitable during extreme weather.

Although presented here in 
Phase 5, it is recommended 

that availability and 
viability of funding sources 

is reviewed and discussed 
with decisionmakers and key 
stakeholders early in the CRC 

development process.

Considerations

 
Piggyback on Other 
Projects 
If the City is already 
planning a roof 
replacement or an 
HVAC upgrade for a 
building, the resilience 
components can be 
added to that existing 
project to save on 
mobilization costs

 
Rebate Programs 
Look for utility-
sponsored rebates for 
solar, battery storage, 
or energy-efficient 
appliances to offset 
the hard costs of the 
equipment

 
Phased Construction 
If full funding isn’t 
available at once, the 
project can be broken 
into phases, such as 
starting with the HVAC 
upgrades and adding 
the solar microgrid in a 
later budget cycle
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LAUNCH & 
LONG-TERM 
STEWARDSHIP

P H A S E  6

Phase 6 is the final step, 
involving the rigorous 
testing of all systems and the 
official launch of the CRC’s 
services. This phase ensures 
the facility is truly ready to 
perform and creates a cycle 
of continuous improvement 
based on real-world use.

Secure Capital & Programmatic Funding
Before the facility is opened for emergency use, an independent agent 
should verify that all technical systems function exactly as designed. “Black-
start” tests are conducted to ensure the microgrid can power the building’s 
essential loads without any assistance from the utility grid. This rigorous 
testing phase identifies any mechanical issues before a real disaster occurs, 
providing peace of mind to staff and residents.

Procurement & Bidding
A grand opening or community open house can serve as the official 
introduction of the center to the neighborhood. Multilingual outreach 
materials and neighborhood tours help residents understand what services 
are available and how to access the building during different types of 
emergencies. Effective communication ensures that when a crisis hits, the 
community already knows the center is a safe and reliable destination. 
This stage is about shifting the facility from a “project” to a recognized 
neighborhood “resilience center.”

Retrofitting & Construction
The final stage establishes a process for tracking the center’s performance 
and gathering feedback from the people who use it. Regular reviews of 
energy performance and community satisfaction allow the City to make 
data-driven adjustments to programming and operations. This ongoing 
stewardship ensures the center remains a relevant and trusted resource as 
climate risks and neighborhood demographics evolve over time.

Considerations

 
Community Drills 
Instead of expensive 
formal testing, host a 
“resilience day” where 
residents practice 
coming to the center, 
which serves as both 
a system test and a 
public awareness event

 
Student Interns 
Partner with a local 
university or high 
school to have 
students help with data 
collection and resident 
surveys as part of a 
service-learning project

 
Social Media Outreach 
Use the City’s existing 
social media channels 
and neighborhood 
apps like Nextdoor to 
spread the word about 
the center’s “Blue 
Sky” programs and 
“Gray Sky” emergency 
functions at no cost

Multilingual outreach 
materials and 
neighborhood tours help 
residents understand what 
services are available and 
how to access the building 
during different types of 
emergencies.
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SCHEDULE
COMMUNITY 
RESILIENCE CENTERS
Establishing a Community Resilience Center is 
a multi-year commitment. Based on the SGC 
Round 2 Guidelines, which typically allow for 
a 5-year implementation grant term, and the 
USDN framework, the total process generally 
spans 3 to 5 years from initial visioning to the 
grand opening.

D I S C L A I M E R

Actual project duration is highly dependent on utility 
interconnection timelines and study queues, which may 
extend beyond planning assumptions and are outside the 
control of the project sponsor.

Foundation & 
Team Assembly

Relationship building, 
internal alignment

Community Charter, 
Equity Framework

Design & Service 
Planning

Community-led 
design workshops 
and technical 
engineering for 
microgrids and HVAC

Final Construction 
Documents & 
Design Approval

Launch & Long-
Term Stewardship

Community “Open 
House,” emergency 
drill simulations, 
and ongoing 
program evaluation

Full Activation, 
First Annual Impact 
Report

Governance & 
Operational Framework

(Concurrent with Phase 3) 
Drafting MOUs, legal 
agreements, and 
operational “playbooks”

Executed MOUs between 
City and Partners

Site Selection 
& Vulnerability 
Assessment

Climate risk mapping, 
social vulnerability 
indexing, and 
engineering site 
feasibility studies

Site Selection 
Report, Technical 
Audit Completion

Funding, Procurement, 
& Construction

Procurement/Bidding, 
physical retrofitting, 
microgrid installation, 
and staff training

Certificate of Occupancy, 
System Commissioning

Primary Focus

Milestone
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VENDORS
COMMUNITY 
RESILIENCE CENTERS
To move from planning to reality, the City may 
need to engage a diverse range of technical 
and social experts. Below is a breakdown 
of the vendors, ranging from specialized 
consultants to technical contractors, that may 
be required at each stage of the process.

Stage Vendor Type Key Services Provided Status

Phase 1  Foundation & Team Assembly

1.1 � Internal 
Alignment

Strategic 
Facilitator

Guiding departmental 
workshops and aligning 
goals

1.2 � Community 
Input

Engagement 
Specialist

Managing neighborhood 
outreach and advisory 
groups

1.3  Shared Vision Planning 
Consultant

Drafting the vision 
statement and project 
framework

Phase 2  Site Selection & Vulnerability Assessment

2.1 � Climate Risk Environmental 
Mapping Firm

Providing localized data 
on heat and flood risks

2.2 � Social Data Data Analyst Identifying vulnerable 
populations and priority 
zones

2.3 � Feasibility Structural 
and Electrical 
Engineers

Assessing building 
integrity and power 
capacity

Phase 3  Design & Service Planning

3.1 � Workshops Design Facilitator Leading community co-
design sessions for the 
space

3.2 � Infrastructure Resilience 
Architects and 
Engineers

Designing microgrids and 
high-efficiency air systems

3.3 � Operating 
Modes

Operations 
Specialist

Planning for daily versus 
emergency use of space

Stage Vendor Type Key Services Provided Status

Phase 4  Governance & Operational Framework

4.1 � Agreements Legal Counsel Drafting shared use and 
liability agreements

4.2 � Manuals Emergency 
Management 
Consultant

Creating standard 
operating procedures and 
triggers

4.3 � Training Safety and 
Wellness Trainers

Providing trauma-
informed care and 
response training

Phase 5  Funding, Procurement, & Construction

5.1 � Funding Grant Writing 
Specialist

Identifying and applying 
for state or federal funds

5.2 � Procurement Procurement 
Specialist

Managing the bidding and 
selection of contractors

5.3 � Retrofitting General and 
Electrical 
Contractors

Performing physical 
building upgrades and 
installs

Phase 6  Launch & Long-Term Stewardship

6.1 � Testing System Testing 
Specialist

Verifying that backup 
power and HVAC perform 
correctly

6.2 � Awareness Communications 
and Marketing 
Firm

Creating multilingual 
outreach and awareness 
campaigns

6.3 � Evaluation Program Evaluator Measuring community 
impact and tracking 
success metrics

Table 12  Community Resilience Center Vendor Roles

Required

Optional

Vendor Considerations

 � Integrated Project Delivery 
For Phases 3 and 5, the City may prefer 
a “Design-Build” firm that specializes 
in resilience, as this ensures the energy 
engineers and architects work together 
on the CRC from day one.

 � SGC Compliance 
Ensure that construction vendors 
(Phase 5) have experience with 
prevailing wage requirements and 
targeted hire programs, as these are 
often mandatory for California Strategic 
Growth Council funding.

 � Third-Party Commissioning 
For Phase 6, it may be prudent to 
hire an independent Commissioning 
Agent (CxA) who was not part of the 
construction team to verify that the 
energy and air filtration systems perform 
exactly as designed during a crisis.
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FUNDING & 
FINANCING 
STRATEGIES
It is fully acknowledged that these projects require 
significant upfront investment at a time when local 
budgets are balancing multiple priorities. While microgrids 
and CRCs offer long-term benefits in reliability, equity, and 
cost stability, their scale and complexity demand funding 
and financing strategies that extends beyond traditional 
capital allocations.

By blending federal, state, utility, private, and local 
funding sources, member agencies can leverage short-
term opportunities while also establishing durable 
financial pathways to deliver and sustain projects. New 
state programs such as the Strategic Growth Council 
Community Resilience Centers Program and the California 
Public Utility Commission (CPUC) Microgrid Incentive 
Program, combined with expanded federal tax incentives, 
create timely opportunities to align WRCOG’s priorities 
with available resources.

The intent of this section is to provide a menu of funding 
and financing strategies that reflect the diversity of WRCOG 
member agencies, highlight equity considerations, and 
outline practical steps for combining and sequencing 
different mechanisms. In doing so, WRCOG and its 
members can position themselves competitively for near-
term grant rounds, reduce reliance on local budgets, and 
build a resilient financial foundation to support energy 
resilience investments for years to come.

FEDERAL INCENTIVES & PROGRAMS
The federal government provides a range of grant opportunities that can 
support resilience and energy-related projects across planning, capacity-
building, and implementation. These resources are particularly important 
for capital-intensive investments such as microgrids and CRCs, which require 
significant upfront expenditures often beyond the capacity of local budgets.

The federal landscape today is dynamic, marked by both opportunity 
and uncertainty. Shifts in administration priorities, annual appropriations, 
and election outcomes influence which programs are emphasized, the 
scale of funding available, and the competitiveness of solicitations. Over 
the past year, several long-standing programs have been reduced or 
eliminated, while others have experienced shifting priorities or delayed 
appropriations. This volatility underscores the importance of monitoring 
federal opportunities closely and preparing projects to be competitive as 
funding priorities evolve. Local governments and regional agencies must 
be prepared to adapt quickly to changing federal priorities and to position 
their projects to align with evolving national goals. Agencies that are 
positioned with shovel-ready projects and strong partnerships are better 
able to secure federal dollars despite the changing landscape.

Since the development of the original Energy Resilience Plan, the federal 
funding landscape has continued to evolve. Several programs that were 
active during the first plan cycle such as earlier rounds of FEMA (e.g., 
Building Resilient Infrastructure and Communities) and U.S. Department 
of Energy (DOE) (e.g., Grid Resilience, Energy Efficiency and Conservation 
Block Grant) programs have now completed or exhausted allocations 
under the Infrastructure Investment and Jobs Act (IIJA). At the same time, 
new or renewed programs have emerged, including DOE’s Community 
Microgrid Assistance Partnership (C-MAP) and the FEMA Safeguarding 
Tomorrow Revolving Loan Fund (STORM RLF), which offer expanded 
technical and low-interest financing pathways for local governments. 
Federal opportunities are increasingly being structured around multi-year 
appropriations, competitive rounds, and formula funding, making early 
project readiness and alignment with state implementation plans more 
critical than in the previous planning phase.

In this context, federal funding should be understood as one layer of a 
diversified approach. It is most effective when combined with state, utility, 
local, and private sources to create a resilient funding portfolio that can 
advance near-term projects while sustaining long-term energy resilience 
investments. Programs identified in the matrix highlight opportunities for 
both microgrids and CRCs, ranging from FEMA hazard mitigation and DOE 
grid resilience programs to the U.S. Department of Housing and Urban 
Development (HUD) flexible community development resources. These 
federal programs provide a foundation for WRCOG’s funding strategy but 
will be most effective when layered with state and local sources to reduce 
reliance on uncertain federal cycle. 

Learn more about each 
program by clicking on 
their respective boxes.

Annual formula funds to states/
tribes for grid hardening; subawards 
per state plan (CEC/Cal OES).

Org DOE – Grid Deployment 
Office (via State of CA)

Eligible 
Uses

Grid hardening, 
distribution upgrades, 
resilience, DER integration

Deadline State application window 
opened Feb 2025; annual

Award 
Range

Varies by state; subawards 
per CA plan

Grid Resilience State & Tribal 
Formula Grants

DOE TA + limited direct funds to 
help communities plan/design 
microgrids

Org DOE

Eligible 
Uses

Microgrid scoping, 
feasibility, design, 
optimization;

Deadline 2025 round selected; next 
NOFO TBD

Award 
Range

Varies; 2025 cohort total 
≈ $8M across 14 projects 
(≈$5.5M direct + $2.6M TA)

Community Microgrid Assistance 
Partnership (C-MAP)

Competitive grants for grid 
modernization, resilience, DER 
integration, microgrids (Smart Grid/
Innovation tracks).

Org DOE – Grid Deployment 
Office

Eligible 
Uses

Microgrids, storage, DER 
controls, community 
resilience

Deadline Prior rounds awarded 
FY24–25; next FOA TBD

Award 
Range

Varies; past selections 
range from tens to 
hundreds of millions

Grid Resilience & Innovation 
Partnerships (GRIP)

FEMA capitalization grants create 
state RLFs offering low-interest loans 
to local governments for mitigation; 
loans may be used as non-federal 
match for HMA.

Org FEMA (capitalizes state RLFs)

Eligible 
Uses

Hazard-mitigation capital 
incl. resilience hardening 
that reduces risk

Deadline Recurring NOFOs to states 

Award 
Range

Loan amounts vary by 
state plan

Safeguarding Tomorrow Revolving 
Loan Fund (STORM RLF)
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FEDERAL INCENTIVES & PROGRAMS STATE INCENTIVES & PROGRAMS
California provides one of the most robust state-level funding environments in the 
country for resilience and clean energy. State grants and incentive programs are 
particularly well-suited for WRCOG’s priorities, offering direct support for facility 
upgrades, distributed energy resources, battery storage, and community-serving 
infrastructure. For microgrids and CRCs, these programs represent some of the most 
aligned and accessible funding sources.

The state funding landscape continues to evolve, with new opportunities emerging 
while others sunset or shift focus. Several one-time initiatives active at the time 
of the original WRCOG Energy Resilience Plan, such as Cal OES’s PrepareCA 
Jumpstart and the initial Fairgrounds and Community Resilience Center grants, have 
concluded or are awaiting reauthorization. In their place, multi-year and recurring 
programs now form the foundation of California’s resilience and clean-energy 
investment strategy, including the Strategic Growth Council’s Community Resilience 
Centers Program, CPUC’s Microgrid Incentive Program (MIP), and the CEC’s Energy 
Conservation Assistance Act (ECAA) Loans.

Of particular importance for WRCOG is the Strategic Growth Council’s Community 
Resilience Centers Program, which offers dedicated grant funding for the 
establishment and retrofitting of CRCs. This program is directly aligned with 
WRCOG’s CRC vision, funding upgrades such as solar and storage, cooling and clean 
air centers, and services to support vulnerable populations.

Other state-administered opportunities in the matrix include multi-year resilience 
planning grants, technical assistance for microgrid deployment, and programs 
supporting extreme heat response and facility retrofits. These programs emphasize 
equity and regional impact, positioning WRCOG agencies to compete strongly when 
projects are bundled or designed with community-serving outcomes in mind.

Together, California’s state programs represent some of the most relevant and 
accessible resources for WRCOG’s priorities. By pairing state funding with federal and 
utility sources, member agencies can reduce project costs, accelerate timelines, and 
ensure resilience investments are distributed equitably across the region.

Because of the breadth of California’s programs, WRCOG and its member agencies 
will need to prioritize those that are most closely aligned with their readiness and 
capacity and actively track program updates to remain competitive. Leveraging 
state funding in combination with federal resources and local contributions can 
significantly reduce project costs while positioning the region to advance equitable, 
community-centered resilience outcomes.

Place-based climate and resilience 
investments in disadvantaged 
communities; CRC facilities can 
anchor project areas.

Org SGC

Eligible 
Uses

Multi-project district 
investments including 
CRC sites, energy 
resilience, urban greening, 
active mobility.

Deadline NOFA expected mid-2026

Award 
Range $10M – $40M 

Transformative Climate 
Communities (TCC) Program – 
Round 6 (Draft Guidelines)

Direct capital + operations funding 
for new or retrofit community 
resilience centers that provide 
emergency services, energy 
resilience, and year-round programs.

Org CA Strategic Growth 
Council (SGC)

Eligible 
Uses

Facility retrofits/new 
CRC construction, solar 
+ storage, cooling and 
clean air spaces, resilience 
programming and staffing.

Deadline NOFA expected mid-2026

Award 
Range Varies (Round 1 ≈ $98.6 M)

Community Resilience Centers 
(CRC) Program – Round 2 

Annual formula funds to entitlement 
cities/counties (and via State to 
non-entitlements) for community 
facilities benefiting LMI residents.

Org HUD

Eligible 
Uses

Public facilities, CRC 
build/retrofit, accessibility

Deadline Annual (local action- 
plan cycles)

Award 
Range Varies by allocation

Community Development Block 
Grant (CDBG)

Formula + small competitive 
program for EE/climate. Local gov 
formula windows are closed; Tribal 
applications due May 31, 2025.

Org DOE – SCEP (EERE)

Eligible 
Uses

EE retrofits, planning

Deadline Locals closed; Tribal due 
May 31, 2025

Award 
Range Varies

Energy Efficiency & Conservation 
Block Grant (EECBG)

Competitive for K–12 energy 
upgrades (LEAs).

Org DOE – SCEP

Eligible 
Uses

HVAC/EE, solar/storage at 
schools

Deadline 2025 prize closed 
Apr 3, 2025

Award 
Range Varies

Renew America’s Schools 
(Prize/Grants)

Supplemental funds after 
presidential disasters for long-term 
recovery & mitigation; flexible 
infrastructure uses.

Org HUD

Eligible 
Uses

Resilient public facilities, 
infrastructure serving 
impacted areas

Deadline Issued per federal disaster 
appropriation

Award 
Range Varies by appropriation

Community Development 
Block Grant – Disaster Recovery 
(CDBG-DR)
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https://sgc.ca.gov/grant-programs/tcc/
https://sgc.ca.gov/grant-programs/crc/
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https://www.energy.gov/sites/default/files/2024-01/Voucher%20Handbook%201.23.24.pdf
https://www.energy.gov/scep/renew-americas-schools
https://www.hudexchange.info/programs/cdbg-dr/


Offers 1% interest loans to public 
agencies for energy-efficiency and 
clean-energy projects, including 
storage, EV charging, microgrids, 
and DERs. Acts as a revolving loan 
fund supporting capital projects that 
reduce greenhouse gas emissions 
and enhance resilience.

Org CEC

Eligible 
Uses

Design and construction 
of DERs, battery energy 
storage, energy efficiency, 
EV charging, microgrid 
infrastructure, renewable 
generation.

Deadline Rolling; open year-round, 
subject to fund availability

Award 
Range

Up to $30M per applicant; 
1% interest, up to 20-year 
term

Energy Conservation Assistance 
Act (ECAA) – Low-Interest Loans

Technical assistance and 
enablement for community 
microgrids interconnected at PG&E 
feeders/substations.

Org CEC

Eligible 
Uses

Grants for distribution 
system hardening 
and grid resilience 
infrastructure.

Deadline Round 2 closed Aug 29 
2025; future round TBD 
2026

Award 
Range $3M – $20M

Community Energy Reliability & 
Resilience Investment (CERRI – 
GFO-23-312r2)

Demonstrates innovative DER and 
EV-grid strategies for community 
and fleet charging resilience.

Org CEC

Eligible 
Uses

Resilient EV charging for 
CRC / community sites.

Deadline Pre-app workshop Oct 6 
2025; applications Q1 2026

Award 
Range

$2M – $8M

GFO-25-301 - Distributed 
Resources for Innovative Vehicle 
Energization Strategies (DRIVES)

Long-standing incentive program 
that provides rebates for behind-
the-meter energy storage 
systems, including those serving 
critical facilities, low-income or 
disadvantaged communities, and 
resilience hubs.

Org CPUC (administered 
by SCE, PG&E, SDG&E, 
SoCalGas)

Eligible 
Uses

Battery energy storage 
(stand-alone or paired with 
solar), particularly for CRCs, 
microgrids, and essential 
facilities.

Deadline Program reauthorized 
through 2028; ongoing 
rolling applications per 
IOU.

Award 
Range

Varies by system size 
(~$150 – $1,000 / kWh); 
higher tiers for equity/
resilience projects.

Self-Generation Incentive 
Program (SGIP)

Capital upgrades for fairgrounds 
and community facilities serving 
as emergency shelters or resilience 
hubs.

Org CDFA (Fairs & Expositions)

Eligible 
Uses

Backup power, HVAC, 
water storage, shelter 
improvements.

Deadline No active NOFA (2022–23 
awards ≈ $150 M)

Award 
Range $5M – $10M

Fairgrounds & Community 
Resilience Centers Program

EPIC GFO-24-312 – Advanced Grid 
Technology Acceleration Projects

Demonstration/deployment grants 
for advanced microgrid and grid-
resilience controls technology.

Org CEC

Eligible 
Uses

Microgrid controls, 
storage integration, smart 
resilience management.

Deadline Applications due Nov 14 
2025

Award 
Range $4 M – $12M 

Microgrid Incentive Program (MIP)

$200 M competitive ratepayer-
funded program for community-
serving microgrids in disadvantaged 
or fire-prone areas.

Org CPUC via IOUs (SCE, 
PG&E, SDG&E)

Eligible 
Uses

DER capital (batteries, 
solar, controls), 
interconnection and 
design support.

Deadline Tranche windows per IOU 
(2025–26)

Award 
Range $5M – $20M

Extreme Heat & Community 
Resilience Program (EHCRP)

Supports projects reducing extreme-
heat risks and improving community 
resilience.

Org Cal OPR / LCI (ICARP)

Eligible 
Uses

Cooling centers, shade 
trees, cool roofs, CRC 
retrofits, community 
education.

Deadline Round 1 awarded 
May 2025 (~$32 M to 
46 projects); Round 2 
TBD 2026

Award 
Range ~$250K – $5M

Regional Resilience Planning & 
Implementation Grant Program 
(RRGP)

Funds regional partnerships for 
climate resilience planning and early 
implementation.

Org Cal OPR / LCI (ICARP)

Eligible 
Uses

Multi-jurisdiction 
resilience plans, CRC/
microgrid siting studies.

Deadline Round 1 awarded 2024; 
future round TBD pending 
budget restoration

Award 
Range Varies $250K – $1.5M

STATE INCENTIVES & PROGRAMS
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https://www.energy.ca.gov/programs-and-topics/programs/energy-conservation-assistance-act/low-interest-loans
https://www.energy.ca.gov/solicitations/2025-05/gfo-23-312r2-round-2-community-energy-reliability-and-resilience-investment
https://www.energy.ca.gov/solicitations/2025-09/gfo-25-301-distributed-resources-innovative-vehicle-energization-strategies
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/self-generation-incentive-program
https://www.cdfa.ca.gov/FairsAndExpositions/fcrcp/
https://www.energy.ca.gov/solicitations/2025-06/gfo-24-312-advanced-grid-technology-acceleration-projects
https://www.sce.com/partners/3rd-party-energy-providers/microgrid-incentive-program
https://lci.ca.gov/climate/icarp/grants/extreme-heat-community-resilience.html
https://lci.ca.gov/climate/icarp/grants/regional-resilience-grant.html


UTILITY & TAX 
INCENTIVES
In addition to state and federal funding 
programs, utility-administered incentives and 
federal tax mechanisms play a critical role in 
implementing microgrid and CRC projects. 
Many of these incentives, while created under 
state legislation, are implemented through 
California’s investor-owned utilities (IOUs) 
and interface directly with project developers, 
facility owners, and local governments.

The landscape of utility and tax incentives has 
continued to mature since the release of the 
original WRCOG Energy Resilience Plan. The 
California Public Utilities Commission (CPUC) 
has expanded both the Microgrid Incentive 
Program (MIP) and the Self-Generation Incentive 
Program (SGIP) to prioritize disadvantaged and 
high fire-threat communities. These ratepayer-
funded programs are among the most 
relevant and accessible pathways for WRCOG 
jurisdictions seeking to deploy microgrids and 
on-site energy storage.

This page summarizes current utility-
administered incentives and federal credits 
that can be leveraged to advance CRCs and 
community microgrids across the WRCOG region.

$200 million CPUC-approved fund 
to support community-serving 
microgrids in outage-prone or 
disadvantaged areas. Funds 
cover DERs, battery systems, 
interconnection, and control 
equipment.

Org CPUC

Eligible 
Uses

Increase resilience at 
critical facilities (fire 
stations, schools, cooling 
centers); reduce outage 
impacts in low-income 
and vulnerable areas.

Updates

•	 CPUC allocated $200 M for IOU-
run MIPs. 

•	 Up to $14 M per community 
microgrid for design, 
interconnection, and generation/
storage infrastructure. 

•	 PG&E’s Tranche 1 closed 2025; 
SCE/SDG&E rounds expected 
2025–26. 

•	 Also referenced under State 
Programs for policy-level 
coordination.

Microgrid Incentive Program (MIP)

Programs compensating customers 
for reducing load or dispatching 
stored energy during grid stress, 
providing operational revenue 
for microgrids.

Org SCE, PG&E, SDG&E 
(CPUC approved)

Eligible 
Uses

CRC or microgrid battery 
systems providing DR or 
VPP services.

Updates

•	 CPUC exploring standardized 
Resilience Tariff Framework 
(expected 2026).

•	 Current DR/VPP pilots active via 
IOUs and CAISO aggregators.

Demand Response & 
Resilience Tariffs

Enables tax-exempt entities (cities, 
counties, nonprofits, tribes) to 
receive cash reimbursement equal 
to the ITC value.

Org IRS / U.S. Treasury

Eligible 
Uses

Solar PV, standalone 
storage, microgrid 
components, CRC energy 
systems.

Updates

•	 Final Treasury guidance issued 
2024. 

•	 Bonus +10% for domestic 
content, prevailing wage, or 
energy-community siting.

Investment Tax Credit (ITC) + 
Direct Pay (§6417)

Adds up to +10% ITC/PTC for 
projects located in “energy 
community” tracts (former fossil 
sites, brownfields).

Org IRS / U.S. Treasury

Eligible 
Uses

CRC or microgrid projects 
in eligible census tracts.

Updates

•	 Eligibility confirmed using 
Treasury/DOE maps. 

•	 Some WRCOG cities may 
qualify near retired fossil or 
industrial zones.

Energy Community Bonus Credit

30% baseline tax credit for 
commercial-scale solar PV under 
IRC §48, with IRA bonus adders for 
domestic content, labor, or energy-
community location.

Org DOE

Eligible 
Uses

Solar PV systems serving 
CRCs or public facilities.

Updates

•	 Valid through 2032 under IRA §48. 

•	 Tax-exempt entities access via 
Direct Pay (§6417).

Solar Investment Tax Credit (ITC)

CPUC-administered, IOU-
implemented rebate for behind-the-
meter battery storage at critical and 
community facilities.

Org Southern California 
Edison (SCE)

Eligible 
Uses

Battery storage paired 
with solar or stand-alone 
systems to maintain 
power at CRCs and 
essential facilities.

Updates

•	 Active through 2028 with 
declining incentive blocks. 

•	 CPUC states Equity ($0.85/Wh) 
and Equity Resilience ($1.00/Wh) 
can reduce costs to near-zero for 
qualifying facilities (DACs, PSPS/
high-fire-threat areas). 

•	 Equity and Equity Resilience 
Adders cover up to 100% of 
installed cost in DACs or high-fire-
threat zones. 

•	 Also listed under State Programs 
due to CPUC governance.

Self-Generation Incentive 
Program (SGIP)

Financial incentives, infrastructure, 
and technical support to facilitate 
the installation and maintenance of 
EV charging stations.

Org SCE

Eligible 
Uses

No-cost infrastructure 
design, construction, and 
electrical upgrades

Updates

•	 The application portal is closing 
on June 30, 2026

•	 Agreements must be signed by 
December 31, 2026

Charge Ready Transport Program

Enhanced SGIP incentive tier 
providing nearly full cost coverage 
for storage serving DACs and critical 
community facilities.

Org CPUC / IOUs

Eligible 
Uses

Battery storage at CRCs, 
cooling centers, or 
shelters in high-risk areas.

Updates

•	 Up to $1,000/kWh incentive for 
qualifying facilities. 

•	 Applies to Tier 2/3 Fire Threat 
Districts and PSPS-prone areas.

SGIP Equity Resilience Adder
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https://www.sce.com/partners/3rd-party-energy-providers/microgrid-incentive-program
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/electric-costs/demand-response-dr/demand-flexibility-rulemaking
https://www.irs.gov/credits-deductions/elective-pay-and-transferability
https://www.irs.gov/credits-deductions/clean-electricity-low-income-communities-bonus-credit-amount-program
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/self-generation-incentive-program
https://www.sce.com/business/smart-energy-solar/charge-ready
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/self-generation-incentive-program/participating-in-self-generation-incentive-program-sgip


FINANCING TOOLS
While grants and incentive programs can significantly reduce upfront 
costs, implementing microgrids and CRCs at scale will also require access 
to flexible, long-term financing. Private financing tools and local funding 
mechanisms allow WRCOG and its member agencies to advance projects 
that may not fully align with available grant cycles or that require local 
cost-sharing and match contributions. These mechanisms can also provide 
continuity between federal or state funding rounds, ensuring project 
momentum from design through construction. 

Since the original WRCOG Energy Resilience Plan, new and expanded 
financing tools have become available to support energy resilience and 
decarbonization. California Infrastructure and Economic Development Bank 
(IBank) has introduced programs such as the Climate Catalyst Revolving 
Loan Fund and Safeguarding Tomorrow Revolving Loan Fund (STORM 
RLF) to provide low-interest and revolving loans for clean energy, storage, 
and hazard mitigation. Investor-owned utilities have also broadened on-
bill and tariff financing options that help agencies implement efficiency 
and electrification upgrades with minimal upfront cost. Meanwhile, local 
governments across California are increasingly leveraging Energy Savings 
Performance Contracts (ESPCs) and Green Bonds to fund major upgrades 
through private investment and guaranteed energy savings. Together, these 
developments expand WRCOG member agencies’ pathways for financing 
CRCs and microgrids.

Private financing approaches such as Power Purchase Agreements (PPAs), 
ESPCs, and other Public–Private Partnership (P3) models allow third-party 
investors to assume upfront capital costs in exchange for predictable, long-
term payments or shared savings—an approach well suited for distributed 
energy and retrofit projects where operational savings can be reinvested 
in resilience upgrades. Local funding mechanisms such as green bonds, 
resilience bonds, and climate action funds also allow public agencies to 
raise capital directly for infrastructure improvements, with repayment 
supported by long-term savings or other stable revenue sources.

Collectively, these financing tools form a bridge between grant funding and 
long-term financial sustainability. They are especially valuable for WRCOG’s 
diverse member agency jurisdictions, helping advance equitable and 
resilient implementation of CRC and microgrid projects across the region.

The following subsections outline two categories of mechanisms that can 
support WRCOG member agency energy resilience projects:

•	 Private and Local Financing Tools, which are financing structures 
that can be created or adapted by WRCOG and its member agencies in 
collaboration with private partners or through local initiatives. These 
mechanisms emphasize flexibility, local control, and the ability to tailor 
financing to community-scale energy and resilience needs.

•	 State and Federal Loan Programs, which are administered by state and 
federal entities and provide structured, low-interest, or revolving financing 
to support clean energy and resilience projects. These programs are 
externally managed and offer standardized terms that complement locally 
driven or privately structured financing approaches.

Private and Local Financing Tools
These mechanisms provide flexible structures for developing energy and resilience infrastructure without relying 
solely on grant funding. They are particularly relevant for projects where WRCOG or its member agencies seek to retain 
operational control but minimize capital exposure.

Table 13  Private and Local Financing Tools

Strategy/
Mechanism Description

Power Purchase 
Agreement (PPA)

PPAs are one of the most common mechanisms for 
deploying distributed energy resources. A third-
party developer finances, installs, and operates a 
renewable or storage system and sells the energy to 
the host at a fixed, typically lower-than-utility rate. 
For WRCOG jurisdictions, PPAs can enable solar + 
storage or microgrid projects at community facilities 
without upfront capital costs.

Energy Savings 
Performance 
Contracting 
(ESPC)

ESPC is a budget-neutral approach to support 
energy-efficient improvements and increase 
operational efficiency. State and local governments 
can implement ESPC projects across municipal 
portfolios, as well as promote and support non-
municipal ESPC projects.

ESPCs are structured to align the cost of energy 
efficiency improvements, from building audits 
to installation of high-efficiency equipment, with 
the energy savings they generate. ESPCs are 
agreements between an entity or customer such 
as a government agency, and an energy services 
company (ESCO). Under this arrangement, the 
customer retains ownership of the installed 
equipment, while the ESCO is responsible for 
operating and maintaining it over a contracted 
period of time. The contract guarantees a level of 
energy savings; if those savings are not achieved, the 
ESCO is obligated to reimburse the customer for the 
difference. 

Energy Efficiency 
Incentives

Under the auspices of the CPUC, there are several 
IOUs, other portfolio administrators such as RENs 
and CCAs, and vendors that operate programs and 
measures for energy efficiency (EE) upgrades. In 
Riverside and San Bernardino Counties, the Inland 
Regional Energy Network (I-REN) offers public 
agencies EE incentives based on savings at the meter. 
Additionally, there are several other IOU and Statewide 
Programs that offer incentives and rebates for EE 
projects. All of these incentives can be beneficial for 
increasing resiliency of buildings and CRCs.

Strategy/
Mechanism Description

On-Bill Financing 
/ Tariff Program 
- Southern 
California Edison 
(SCE)

Offers zero-interest on-bill repayment for small 
commercial and municipal customers (≤ 100 kW) 
completing efficiency or electrification upgrades. 
Ideal for smaller CRC retrofits involving HVAC, 
lighting, or limited battery storage.

Tax-Exempt 
Lease-Purchase 
(TELP)

TELPs are lease-to-own structures that allow public 
agencies to acquire energy systems without issuing 
voter-approved debt. Payments are typically made 
from operating budgets or energy savings. Many 
California school districts and local governments 
have used TELPs to install solar, storage, and 
efficiency upgrades quickly while retaining 
ownership after the lease term.

Green / Climate 
Bonds

Green bonds are debt instruments dedicated 
to financing projects with environmental or 
climate benefits. Issued by entities such as 
local governments or JPAs, they can offer lower 
interest rates due to high investor demand for 
sustainable investments. Unlike traditional 
bonds, they require adherence to Green Bond 
Principles or Climate Bond Standards to ensure 
transparency and accountability. Proceeds can 
fund or refinance projects such as energy efficiency 
upgrades, renewable energy systems, EV and clean 
transportation infrastructure, and climate adaptation 
or environmental protection initiatives.

Environmental 
Impact Bond 
(EIB)

An EIB is an innovative financing tool that uses a pay-
for-success approach to provide upfront capital from 
private investors for environmental projects, either 
to pilot an innovative approach whose performance 
is viewed as uncertain or to scale up a solution that 
has been tested in a pilot program.

Revenue 
or General 
Obligation (GO) 
Bonds

Bonds remain one of the most familiar tools for 
large-scale infrastructure projects. Revenue bonds 
are secured by project revenues, while GO bonds are 
backed by property taxes and generally require voter 
approval. For WRCOG, these can finance high-impact 
regional microgrid hubs or CRC networks.
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Case Studies

City of 
San Leandro, CA
E S P C

County of 
Los Angeles, CA
E S P C

San Francisco 
Public Utilities 
Commission 
(SFPUC)
G R E E N  B O N D S

The City of San Leandro 
implemented a comprehensive 
energy efficiency and solar 
upgrade program across multiple 
municipal facilities including the 
Water Pollution Control Plant, 
city buildings, and street lighting 
in partnership with the energy 
services company Climatec, with 
financial support and oversight 
from the California Energy 
Commission (CEC).

Contract Amount 
Total value of the performance 
contract was approximately $5.2 
million.

Scope 
Included LED lighting retrofits, 
HVAC upgrades, citywide smart 
lighting infrastructure with remote 
monitoring and control, and 
installation of solar PV systems.

Scope 
Included energy efficiency retrofits, 
solar and biogas installations, 
and water conservation measures 
across hundreds of buildings.

Partnerships 
CEG Solutions, LLC (NASA JPL), 
Schneider Electric (Hacienda La 
Puente USD), Various qualified 
Energy Service Companies (LA 
County Sanitation Districts). 

Los Angeles County implemented 
a multi-agency Energy Savings 
Performance Contract (ESPC) 
initiative spanning county facilities, 
federal laboratories, sanitation 
districts, and school campuses 
to advance large-scale energy 
efficiency, renewable generation, 
and water conservation 
improvements.

The San Francisco Public Utilities 
Commission (SFPUC) has issued 
more than $3 billion in certified 
green bonds since 2015 to fund 
critical upgrades to the city’s water, 
wastewater, and power systems in 
support of its climate resilience and 
sustainability goals. These bonds 
have financed a wide range of 
projects across SFPUC’s enterprise 
utilities, including solar, hydro, and 
biogas energy generation under 
Hetch Hetchy Power; sewer and 
wastewater infrastructure through 
the Sewer System Improvement 
Program (SSIP); CleanPowerSF 
renewable infrastructure; and 
citywide green stormwater and 
flood mitigation systems.

Savings 
Generated over $1.6 million in 
annual utility savings (e.g., NASA 
JPL and HLPUSD combined) and 
significant energy use reductions, 
for example, 44,000 MMBtu/year 
at JPL.

Financing 
NASA JPL: $23 million ESPC 
contract with CEG Solutions, LLC 
under the DOE’s ESPC program. 
Hacienda La Puente USD: $5.3 
million funded via Proposition 39 
and ESPC with Schneider Electric. 
LA County Sanitation Districts: 
ESPCs for Warren Facility and 
Valencia WRP.

Recognition 
Cited as a model for large-scale 
municipal ESPC implementation. 
NASA JPL ESPC received the 
2016 Federal Energy & Water 
Management Award and the 
National Energy Project of the Year 
from the Association of Energy 
Engineers.

Partnerships 
Climate Bonds Initiative 
(certification), Sustainalytics 
(third-party verifier), CleanPowerSF 
and Hetch Hetchy Power 
(implementation agencies), major 
financial institutions (underwriters)

Impact 
Reduced utility costs and 
greenhouse gas emissions by 1,390 
TCO2e annually, while improving 
building performance.

Savings 
Slated to save the City $8 million 
over the next 15 years. Immediate 
annual cost reductions began 
following project implementation 
due to lower electricity usage and 
maintenance needs.

Financing 
Used an ESPC to fund the project 
with no upfront capital investment, 
repaid through guaranteed energy 
savings on utility bills, structured 
so that the improvements paid for 
themselves over time. The CEC 
also awarded the city a $2 million 
grant to support solar and energy 
infrastructure enhancements.

Financing 
SFPUC has issued over $4 billion 
in green bonds since 2015. These 
are certified under the Climate 
Bonds Standard and repaid 
through utility revenues, with no 
additional burden on ratepayers. 
A major issuance in July 2024 
totaled $1 billion, funding SSIP 
improvements with both taxable 
and tax-exempt bonds to attract a 
broad investor base.

Impact & Recognition 
Projects financed by SFPUC’s 
green bonds have increased 
water storage, expanded green 
infrastructure for stormwater 
management, and upgraded 
renewable energy generation 
facilities, avoiding over 57,000 
metric tons of CO₂ annually (as 
of FY21). SFPUC was the first U.S. 
municipal issuer to receive Climate 
Bonds Initiative (CBI) certification 
for water infrastructure (2016) and 
was recognized by Environmental 
Finance for its innovative green 
bond program, including the 
historic listing of a $342 million 
taxable green bond on the London 
Stock Exchange—the first of its kind 
for a U.S. municipal issuer.
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STATE & LOCAL PROGRAMS KEY CONSIDERATIONS
In addition to external grant programs, several local and regionally 
deployable financing mechanisms are already available to WRCOG and its 
member agencies. These existing tools provide flexible, low-cost capital 
that can be tailored to support microgrid and CRC implementation. Many of 
these options are administered by IBank, which offers revolving loan funds 
for infrastructure and clean energy projects that can be accessed directly by 
local jurisdictions.

Building on the preceding analysis of funding and 
financing mechanisms, this section outlines key 
considerations for prioritization, risk management, 
and implementation sequencing as WRCOG and its 
member agencies move from feasibility to deployment of 
microgrids and CRCs.

These considerations are designed to guide WRCOG in 
translating technical feasibility into funding readiness—
helping agencies identify which projects to advance first, 
how to layer and combine available funding tools, and 
how to prepare for grant applications and long-term 
management.

Table 14  State and Federal Loan Programs

Program 
Administering 
Organization

Description

CLEEN (Clean 
Energy Loan 
Program)

California IBank 
– CLEEN Center

Provides low-interest financing for public clean-
energy and GHG-reduction projects. Eligible uses 
include CRC retrofits, distributed storage, EV 
charging, and renewable generation.

Infrastructure 
State Revolving 
Fund (ISRF)

California IBank

Offers flexible, long-term loans for public 
infrastructure and energy improvements. WRCOG 
jurisdictions have previously used ISRF loans 
for lighting and water system upgrades, and 
similar terms could support CRC and microgrid 
implementation.

Climate Catalyst 
Revolving Loan 
Fund

California IBank

Provides patient capital for clean energy, storage, 
and resilience projects. The program prioritizes 
innovative or early-stage projects that may lack 
access to traditional debt markets.

Safeguarding 
Tomorrow 
Revolving Loan 
Fund (STORM 
RLF)

FEMA / Cal OES

State-managed revolving fund capitalized by FEMA 
grants to support hazard-mitigation and resilience 
investments. Can fund microgrid or CRC hardening 
projects while serving as non-federal match for FEMA 
grants.

Energy 
Conservation 
Assistance Act 
(ECAA) – Low-
Interest Loans

CEC

Provides 1% interest loans to public agencies 
for energy-efficiency and clean-energy projects, 
including renewable generation, battery storage, EV 
charging, and microgrid infrastructure. The program 
acts as a revolving loan fund, allowing repayments 
to be reinvested in future projects. Eligible uses 
include design and construction of distributed 
energy resources, lighting and HVAC upgrades, and 
electrification measures that reduce greenhouse gas 
emissions and enhance resilience.

Funding & Financing Strategy 
Considerations
When developing a funding and financing strategy for 
energy resilience initiatives, WRCOG and its member 
agencies should carefully assess a range of foundational 
considerations to ensure long-term success and 
sustainability. Each decision, from the scale of the project 
to the availability of internal resources and external 
partnerships, can significantly influence eligibility 
for grants, the feasibility of financing tools, and the 
overall capacity to deliver and maintain projects. By 
thoughtfully addressing the factors outlined in Table 22, 
local governments and agencies can align their strategic 
planning with realistic funding pathways, reduce risk, and 
build the institutional support necessary to implement 
impactful, community-centered resilience solutions.

Are you seeking funding and/or financing 
for a single plan or project or a program 
of projects?

•	 Initiative type will inform grant eligibility, 
and which financing tools are appropriate 

•	 Funding (grant) opportunities often 
require/favor projects that are shovel-
ready or sufficiently well-defined prior to 
selection. 

•	 Grant opportunities may not support a 
program of projects 

•	 Grant opportunities are finite and do not 
provide long-term financing for operation 
and maintenance of successful grantees

What level of resourcing (staff time, 
capabilities, funding) do you have 
available?

•	 Grant applications may require significant 
staff time and resources to complete 

•	 Establishing new financing tools may 
require significant resources, expertise, 
and public involvement. 

•	 If WRCOG and its member agencies are 
resource constrained, the opportunity 
cost to invest resources into grant 
applications/establishing new financing 
can be prohibitive 

•	 WRCOG and its member agencies 
should prioritize projects and funding 
and financing that match their ability 
to secure necessary sources and deliver 
projects. 

Do you have internal and external 
champions?

•	 Building consensus with internal and 
external champions and stakeholders is 
key to effective project prioritization and 
delivery

•	 When raising new revenue mechanisms 
or financing tools, internal and external 
champions will play a key role in building 
support and communicating messaging 

Do you have local funding sources/
financing in place/available?

•	 In some cases, federal and state grants 
require a local match, which can be 
burdensome for jurisdictions and 
agencies

•	 If local financing tools and revenue 
mechanisms are already in place, this 
may support local match funding and 
support a diversified financing approach 
to deliver resilience projects 

•	 If local financing tools and revenue 
mechanisms are already in place, this 
may limit local government and agency 
capacity to take on more financing 

Do you have local, regional, multi-
jurisdictional, and cross-sectoral 
partners?  

•	 Non-government and local agency 
partners provide opportunities to share 
resources and burdens, especially when 
applying for grants  

•	 Local partners may play an integral role in 
the successful, long-term operation and 
maintenance of resilience projects

•	 Partnerships provide opportunities to 
reduce risk and reliance on a single 
funding source. 

Considerations

MICROGRIDS & COMMUNITY 
RESILIENCE CENTERS
IMPLEMENTATION PLAN

34

EXECUTIVE SUMMARY

BACKGROUND

COMMUNITY 
RESILIENCE CENTERS

IMPLEMENTATION PLAN

SCHEDULE

VENDORS

FOUNDATION & 
TEAM ASSEMBLY

SITE SELECTION & 
VULNERABILITY ASSESSMENT

DESIGN & SERVICE 
PLANNING

GOVERNANCE & 
OPERATIONAL FRAMEWORK

MICROGRIDS

IMPLEMENTATION PLAN

SCHEDULE

VENDORS

CONTRACTING MODELS

FEASIBILITY

ENGINEERING

PERMITTING

CONSTRUCTION

COMMISSIONING

FUNDING, PROCUREMENT, 
& CONSTRUCTION

LAUNCH & LONG-TERM 
STEWARDSHIP

FUNDING & FINANCING 
STRATEGIES
FUNDING & FINANCING 
STRATEGIES

559

https://www.ibank.ca.gov/ibank-cleen-criteria/
https://www.ibank.ca.gov/ibank-cleen-criteria/
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https://ibank.ca.gov/loans/infrastructure-loans/
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https://www.energy.ca.gov/programs-and-topics/programs/energy-conservation-assistance-act/low-interest-loans
https://www.energy.ca.gov/programs-and-topics/programs/energy-conservation-assistance-act/low-interest-loans
https://www.energy.ca.gov/programs-and-topics/programs/energy-conservation-assistance-act/low-interest-loans


Centering Equity
Funding and financing strategies for resilience and recovery should consider 
the financial needs of and the potential impacts of funding and financing 
opportunities on vulnerable and disadvantaged populations. Strategies 
that do not adequately address current inequities can negatively impact 
communities. The following examples are not exhaustive, and a holistic 
assessment of impacts should be undertaken before implementing funding 
and financing strategies.  

•	 Taxes, fees, and charges can inadvertently increase financial burdens on 
low-income households, which reduces a household’s ability to pay for 
other essential needs. 

•	 Communities with fewer resources will have less capacity to pursue 
and secure funding and financing, which if left unchecked, can reinforce 
existing inequities. 

•	 Financing may require innovative thinking to avoid existing inequities 
in institutional financing tools, such as the impacts of downgraded 
credit ratings post-disaster on a community’s long-term ability to secure 
affordable financing and to pay for resilience and recovery projects.  

When integrating equity into funding and financing strategies, local 
governments should determine how funds are raised and spent. It is 
important to include community representation in the decision-making 
process, including low-income, communities of color, and frontline 
communities. Other equity considerations for funding and financing are 
outlined in Table 15.

Preparing to Apply 
for Grant-Funding 
Opportunities
It is essential for WRCOG and its member 
agencies to prepare for grant opportunities 
ahead of time to avoid reacting to opportunities 
in an ad-hoc manner. Strategic and proactive 
grant funding strategies save time and 
resources, improve competitiveness, strengthen 
partnerships, maximize funding opportunities, 
enhance grant management capacity, and align 
funding opportunities with community and 
stakeholder priorities.

1.	 Identify a grant monitoring and 
application lead or coordinator, and where 
resources allow establish a grant team 
including a project manager, finance, legal, 
and subject matter experts to manage 
the grant identification, application, and 
management processes.    

2.	 Conduct an eligibility and feasibility 
assessment to understand grant eligibility 
requirements, understand organizational 
capacity to apply for a manage grants, and 
evaluate the local match or cost-share 
requirements. 

3.	 Explore partnering opportunities with 
neighboring governments, agencies, and 
community-based organizations to reduce 
administrative and cost burden, increase 
grant impact, and develop more compelling 
and impactful grant applications. 

4.	 Review the Notice of Funding 
Opportunity once it is released to confirm 
alignment projects with the purpose and 
objectives of the grant opportunity and to 
understand the specific grant application 
requirements. 

5.	 Prepare for the grant application process 
by registering for required systems and 
submission portals, gathering required 
documentation, developing organizational 
mission statements and organizational 
charts, and gathering letters of support or 
Memorandums of Understanding (MOU) 
from partners, if required. 

Equity Consideration Example

Participatory Funding & 
Financing Process  
Community members actively 
participate in deciding which 
funding and financing sources 
are pursued and allocated, 
promoting transparency and 
inclusivity.

The Duwamish Valley Program in 
Seattle, Washington, has developed 
a funding, finance and value capture 
program that centers residents’ 
voices when pursuing grant funding 
from federal and state programs to 
make neighborhood-level resilience 
investments.

Participatory Budgeting 
Process 
Community members propose 
and vote on projects to 
determine how portions of public 
budgets are spent.

The City of Vallejo employs a 
participatory budgeting process 
in which community members 
recommend to the City Council 
how to spend part of a public 
budget. The City has allocated over 
$8.3 million to fund a total of 47 
projects, while engaging over 20,000 
residents of Vallejo.

Table 15  Examples of Equity Integration

Grant-Funding Opportunity 
Preparatory Steps

6.	 Identify and engage required technical 
assistance through the grant program if 
assistance is offered or from third parties as 
part of grant application development. 

7.	 Develop grant application materials 
including a proposal timeline with internal 
deadlines, draft a compelling narrative 
and needs statement, a detailed budget 
and rationale, evaluation process and 
metrics, and ensure aligned to the grant 
requirements and purpose. 

8.	 Complete internal review and approval 
to ensure completeness and compliance 
against grant requirements, secure 
leadership buy-in and support, and review 
for clarity, grammar, and formatting. 

9.	 Submit the grant application through 
the correct portal before the deadline, 
confirm receipt of the submission via system 
confirmations or email confirmations (if 
permitted), and save a complete copy of the 
submission application and receipts.  

10.	 Plan for long-term sustainability of the 
project beyond the performance period, 
including alternative funding and financing 
sources and integration of the project in 
capital and operational financial plans.

Competitive funding cycles often require rapid 
response. To remain prepared, WRCOG can build 
on the grant management practices established 
through regional initiatives such as SCAG’s 
Resilience Toolkit. Key actions include:

•	 Developing a grant readiness checklist 
to confirm eligibility, match funding, and 
documentation needs before solicitations 
open.

•	 Maintaining project profiles summarizing 
each CRC or microgrid’s status, cost, and 
benefits to streamline future applications.

•	 Pre-developing narratives and benefit 
quantifications (e.g., GHG reduction, social 
vulnerability impact) to accelerate submittal 
timelines.

•	 Formalizing partnerships with utilities, 
CBOs, and private entities to include letters of 
support and defined roles before applications 
launch.

•	 Coordinating post-award administration 
through shared reporting, invoicing, and 
compliance tracking tools managed at the 
WRCOG level.

These steps will position WRCOG and its member 
agencies to secure—and effectively manage—
state and federal funding at scale.

Prioritization 
Considerations & Criteria

Not all WRCOG projects will advance at the same 
pace or scale. Establishing clear prioritization 
criteria will be essential to guide resource 
allocation and align near-term investments with 
high-impact opportunities. Prioritization should 
consider:

•	 Community vulnerability and critical 
service needs 
Emphasize CRCs and microgrid projects 
that serve vulnerable populations, provide 
essential services during outages, or align with 
SGC equity objectives.

•	 Technical and financial readiness 
Advance projects that already have completed 
feasibility studies, utility interconnection 
assessments, or established partnerships.

•	 Funding competitiveness 
Target projects that align closely with open or 
recurring federal and state solicitations (e.g., 
SGC CRC Program, CPUC MIP, DOE GRIP).

•	 Regional balance 
Ensure investments are distributed equitably 
across WRCOG’s subregions to reflect differing 
levels of risk exposure and fiscal capacity.
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Match Funding & Administrative Burden
While federal and state grants can substantially offset costs, they often 
require local match and extensive administrative oversight. Smaller WRCOG 
member agencies may face constraints in both areas. To reduce burden and 
enhance competitiveness, WRCOG can:

•	 Serve as a regional applicant or fiscal agent, coordinating pooled 
submissions to reduce duplicative effort.

•	 Establish a shared grant match fund, supported by IBank loans or 
revolving local contributions, to meet cost-share requirements.

•	 Provide centralized administrative support, including procurement, 
reporting, and compliance tracking across funded projects.

These steps would allow member agencies with limited staff or fiscal 
flexibility to access large-scale funding while maintaining compliance and 
accountability.

Risk-Sharing Between Public Agencies, 
Utilities, and Private Developers
Implementing microgrids and CRCs requires collaboration across multiple 
sectors. Risk—both financial and operational—can be distributed through 
structured partnerships that leverage each partner’s strengths:

•	 Public agencies provide leadership, access to sites, and alignment with 
community goals.

•	 Utilities can offer technical coordination, infrastructure integration, and 
operational support.

•	 Private developers or ESCOs bring financing, delivery, and long-term 
maintenance expertise.

P3 models, ESPCs, and PPAs can all help WRCOG member agencies shift risk 
while maintaining public ownership or oversight of assets.

Combing Multiple Strategies
Few projects will be funded by a single source. The most effective pathway 
will involve stacking and sequencing funding tools to maximize leverage. 
For example:

•	 Layering tax credits, SGIP rebates, and PPAs to cover capital and operating 
costs for CRC and microgrid installations.

•	 Using IBank loans or local bonds as bridge financing for projects awaiting 
federal reimbursement.

•	 Combining state planning grants (Cal OPR, CEC) with federal construction 
funds (FEMA, DOE) to move projects through phased development.

Next Steps
The final phase of the financing strategy involves integrating these funding 
and financing considerations into the Implementation Plan phases 
described in previous sections. This will allow funding readiness to evolve 
alongside project design and phasing.

Short-Term 
0 – 12 months

•	 Identify priority projects with strong funding alignment (SGC CRC 
Program, CPUC MIP, FEMA HMGP).

•	 Establish a regional match fund and internal grant coordination team.

•	 Pre-position “shovel-ready” projects by completing conceptual 
engineering and cost estimates.

Medium-Term 
1 – 3 years

•	 Launch applications for state and federal implementation grants.

•	 Advance local and bank-financed projects to construction phase.

•	 Formalize public–private partnership models and utility agreements for 
multi-site microgrids.

Long-Term 
3+ years

•	 Institutionalize resilience financing framework into ongoing capital 
planning.

•	 Expand regional cost-sharing mechanisms for maintenance, reinvestment, 
and system upgrades.

•	 Use performance metrics from early projects to inform future funding 
rounds and policy advocacy.

By aligning funding prioritization, risk-sharing, and readiness actions, 
WRCOG member agencies can move confidently from planning to tangible 
outcomes—delivering resilient, equitable, and financially sustainable energy 
infrastructure across respective jurisdictions.
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Phase 1: Feasibility 

Load Profiling 
Inputs Interval data Interval data is a specific type of meter data that records 

usage at fixed time steps (intervals), typically captured in 
15-, 30-, or 60-minute increments. It allows engineers to see 
the "peaks and valleys" of energy use throughout a 24-hour 
cycle, which is necessary for determining how much battery 
power is needed to cover sudden spikes in demand. 12 to 24 
months of interval data is typically required. “Green Button” is 
a standardized, industry-wide format protocol for this data.  

Utility bills Utility bills provide a high-level history of monthly 
consumption (kWh) and the highest recorded demand (kW) 
for the billing cycle. 

Future 
expansion 
plan(s) 

These documents can include details or any planned new 
construction, renovation, or building system installation. 
Examples include HVAC replacements or EV charging 
stations. The purpose of this analysis is to prevent the 
microgrid from being "undersized" on day one, allowing the 
design to accommodate the projected increase in electrical 
load over the next 5 to 10 years. 

Actions Cleanse raw 
data 

This process involves identifying and correcting gaps, 
outliers, or "null" values in utility interval files to ensure the 
baseline model is statistically sound. 

Categorize 
loads by 
priority 

This requires sorting electrical loads into tiers (Critical, 
Priority, and Interruptible) to program the microgrid 
controller's automated load-shedding sequences. 

Model peak 
demand 
events 

Analysis is performed to pinpoint the exact timestamps and 
conditions of the highest energy usage to determine the 
maximum discharge rate required from the BESS. 

Outputs Load profile(s) These are time-series visualizations and datasets that 
illustrate the facility’s energy consumption patterns over 24-
hour cycles for various seasons and day types, which serve as 
the baseline for energy capacity modeling, allowing 
engineers to determine the total energy (kWh) the battery 
energy storage system and generation assets must store and 
generate daily. Subset can depict loads deemed critical, i.e., 
critical load profile. 

Peak demand 
report 

This report identifies the maximum instantaneous power 
required by the facility, specifically highlighting the highest 
coincident peaks that the microgrid must be capable of 
supporting. It defines the inverter and interconnect sizing, 
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ensuring the hardware has the physical capacity to handle 
the site's heaviest power surges without failing. 

Load 
criticality tiers 

This is a structured list or table that ranks all facility loads into 
groups based on their necessity, ranging from mission-critical 
life-safety systems to non-essential aesthetic lighting. This 
serves as the logic foundation for the microgrid controller, 
providing the ruleset for automated load-shedding to prevent 
system collapse during an islanding event. 

 

Resource Assessment 
Existing Generation Sources 
Inputs Asset 

nameplate 
data 

Need to compile technical specifications of existing 
generation sources, such as diesel, PV inverters, or 
combined heat and power units. This is key to determining if 
existing equipment has the physical capacity and "grid-
forming" capability to sustain an islanded load. 

O&M logs and 
health reports 

Need to collate 2–3 years of maintenance history, run-time 
hours, and recent load-bank test results to assess the "useful 
remaining life" of assets and identify if they are reliable 
enough to serve as critical backup. 

Existing 
control 
architecture 

Documentation of current Programmable Logic Controller 
(PLC), Supervisory Control and Data Acquisition (SCADA), or 
local controller settings and communication protocols (e.g., 
Modbus, DNP3) serves to see if existing "brains" can be 
integrated into the new master microgrid controller or if 
they need a "retrofit kit." 

Actions Determine 
controllability 

Testing whether the existing generator can be remotely 
started, stopped, and throttled by an external signal to 
ensure the microgrid controller can balance this source 
with intermittent renewables in real-time. 

Evaluate fuel 
supply chain 

Auditing on-site fuel storage (tank capacity) and the reliability 
of delivery contracts for diesel or natural gas to calculate the 
how many days the microgrid can run without any external 
support. 

Assess retrofit 
requirements 

Identifying if existing non-smart inverters or manual 
transfer switches need to be replaced with smart, 
bidirectional hardware to provide an accurate "Integration 
Cost" that must be added to the project’s CAPEX during the 
feasibility study. 

Outputs Asset 
integration 
report 

A formal "Keep, Upgrade, or Decommission" 
recommendation for every existing power-producing asset on 
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site to informs the final system design by detailing how much 
of the existing infrastructure is actually reusable. 

Operating 
baseline 
model 

A simulation of how the site currently handles outages 
using its existing equipment to serve as the "Base Case" for 
the financial model, against which the new microgrid's 
performance and savings are measured. 

Interface 
requirements 
specifications 

A technical document outlining the communication and 
wiring changes needed to link old assets to the new 
controller to provide the Engineering phase with precise 
"handshake" requirements for the microgrid's software logic. 

 

Prospective Generation Sources 
Inputs Site physical 

surveys 
These are architectural drawings, roof structural reports, 
and topographical maps that identify usable areas for 
equipment placement. These documents identify "no-go" 
zones, such as shaded areas or unstable soil, ensuring that 
the proposed assets are physically viable to install. 

Solar/wind 
resource data 

This is  location-specific meteorological data, such as 
global horizontal irradiance or wind speed averages, 
retrieved from databases like the National Renewable 
Energy Laboratory National Solar Radiation Database. It 
provides the raw environmental potential used to 
calculate how many kilowatt-hours a specific technology 
can produce annually at your exact coordinates. 

Local utility 
tariff and 
interconnection 
rules 

This includes the utility’s rate book and technical 
requirements for connecting DERs to the grid in a given 
service territory. This data establishes the "value" of the 
energy produced (avoided cost) and identifies potential 
technical hurdles that could increase project costs. 

Actions Evaluate land 
and roof 
suitability 

Technical experts review the structural integrity of roofs and 
the soil composition of land to support the weight of solar 
racking or battery enclosures. This action identifies 
necessary "hidden" costs, such as roof reinforcements or 
extensive civil grading, before the project moves to the 
engineering phase. 

Calculate 
capacity 
factors  

Engineers apply local weather data to specific equipment 
specs to determine the actual expected energy output over 
time. This calculation determines if renewables alone can 
meet the critical load requirements. 

Conduct 
shading and 
obstruction 
analysis 

Engineers model how nearby buildings, trees, or parapets 
will reduce solar production throughout the day. Software 
like Helioscope or PVSyst can be used. This ensures that 
production estimates are conservative and realistic, 
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preventing the over-sizing of financial returns based on 
overly idealistic sun conditions. 

Outputs Annual 
generation 
potential report 

This is a detailed projection of how much energy (kWh) 
each proposed source will produce on a monthly and 
annual basis. This report serves as the primary data point 
for the financial model to calculate energy savings. 

Site constraints 
and placement 
map 

This is a visual layout showing exactly where solar arrays, 
batteries, and controllers should be physically located 
on the property. This map guides the Engineering phase by 
defining the distance between components, which impacts 
wiring costs and voltage drop calculations. 

Preliminary 
technology 
selection 

This is a finalized list of the specific types and sizes of 
generation assets chosen for the site. This preliminary 
selection of system architecture enables detailed electrical 
engineering and interconnection applications to begin. 

 

Economic Modeling 
Inputs CAPEX estimates This includes the quoted or estimated costs for all 

hardware (PV, BESS, controllers), soft costs (permitting, 
engineering), and physical installation labor. These figures 
establish the total upfront investment required to move 
the project from paper to reality. 

OPEX 
projections 

This input tracks the ongoing costs of running the 
system, including maintenance contracts, equipment 
replacement reserves (e.g., inverter swaps), and fuel 
costs. It allows for the calculation of the "Total Cost of 
Ownership" over a microgrid’s 20- to 25-year expected 
lifespan. 

Incentive and 
subsidy 
documentation 

This includes data on federal tax credits, state-level grants, 
and utility rebates available for renewable energy and 
resilience projects, if applicable. Such inputs may 
significantly reduce the effective net cost of the project, 
often making the difference between a "go" or "no-go" 
decision. 

Actions NPV analysis Analysts calculate the current value of all future energy 
savings and revenue streams, discounted back to today’s 
dollars. This action determines if the project creates 
more value over time than the initial cash investment, 
accounting for the time-value of money. 

Sensitivity and 
risk modeling 

This involves "stress-testing" the financial model by varying 
key assumptions, such as rising utility rates, fluctuating 
fuel prices, or lower-than-expected solar production. It 
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identifies which variables have the greatest impact on 
the project's profitability, helping stakeholders 
understand the financial risks. 

Value-of-
resilience 
quantification 

The team estimates the monetary losses avoided during a 
grid outage, such as prevented spoilage, maintained 
production uptime, or life-safety preservation. This 
translates the "insurance" aspect of the microgrid into 
a dollar value, which often justifies projects that wouldn't 
survive on energy savings alone. 

Outputs Financial pro 
forma statement 

A multi-year spreadsheet that projects the year-by-year 
cash flows, tax implications, and cumulative savings of the 
microgrid project. This document is the primary tool used 
by financial stakeholders or investors to approve funding 
and compare the microgrid against other capital projects. 

Simple payback 
and internal rate 
of return report 

A summary report that highlights the number of years 
required to recoup the investment and the annualized 
percentage return the project generates. These metrics 
provide a quick snapshot of the project’s financial 
attractiveness for executive-level decision-makers. 

Optimized 
financing 
recommendation 

A final recommendation on the best way to fund the 
project, whether through direct ownership (CAPEX), an 
Energy Service Agreement (ESA), or a Power Purchase 
Agreement (PPA). This guides the procurement strategy by 
identifying the most capital-efficient way to deploy the 
microgrid based on the organization’s tax status and cash 
availability. 

 

Phase 2: Engineering 

System Modeling 
Inputs Refined load 

and resource 
data 

Finalized load profiles and location-specific weather 
datasets. These provide the necessary boundary conditions 
for the software to simulate real-world operations. 

Technology 
performance 
curves 

Manufacturer data describing how efficiency changes with 
temperature and load levels. This enables the simulation to 
account for real-world equipment degradation and 
efficiency losses over time. 

Utility rate 
structures 

Detailed tariff data including time-of-use rates, demand 
charges, and net-metering rules. This allows the model to 
calculate exactly when the BESS should charge or discharge 
to maximize financial savings. 
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Actions Hourly 
dispatch 
simulation 

Iterative performance modeling is conducted to see how the 
BESS and generation sources interact under various 
conditions. This determines the optimal sizing of the assets 
to ensure the lowest levelized cost of energy (LCOE). 

Sensitivity 
analysis 

Testing how the system performs if variables like fuel prices or 
solar output fluctuate by 10–20%. This identifies financial 
and operational risks, ensuring the design is resilient to 
market or climate changes. 

Verify 
resilience 
compliance 

Simulating the "Worst Case" weather day to confirm the 
system meets the minimum required hours of autonomy 
serves to guarantee that the microgrid will actually fulfill its 
primary mission of keeping critical loads online during a 
disaster. 

Outputs Finalized 
system sizing 
report 

A document specifying the exact kW of generation and kWh 
of storage needed. This serves as the final "shopping list" for 
procurement and the technical foundation for the electrical 
design. 

 

Electrical Design 
Inputs Facility as-built 

electrical 
drawings 

Existing SLDs and panel schedules for the facility will serve 
to identifies the current Point of Interconnection and 
determines which circuits are physically available for the 
microgrid to control. 

Equipment 
data sheets 

Technical specifications for the chosen inverters, batteries, 
and switchgear provide the physical dimensions and 
electrical connection points needed for accurate drafting. 

Site civil and 
topographical 
surveys 

Maps showing existing underground utilities, soil conditions, 
and elevation changes are used to prevents conflicts with 
existing infrastructure and informs the design of concrete 
pads and conduit routing. 

Local electrical 
and fire codes 

Thorough identification of specific regional requirements for 
battery ventilation, setbacks, and emergency shut-offs is 
key to ensure the design is "permittable" and will not be 
rejected by local building inspectors. 

Actions Draft microgrid 
SLDs 

These newly developed schematics depict power flow from 
new sources to existing loads. These SLDs are the primary 
document used for permits, interconnection 
applications, and construction guidance. 

Protection 
coordination 
study 

Calculating fault currents and setting breaker trip times for 
the existing and new gear prevents "blind spots" where a 
fault on a new solar array might accidentally trip the main 
building breaker. 
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Design 
interconnection 
interface 

Engineering the specific physical bridge (e.g., a new 
isolation switch) between the utility and the site ensures the 
microgrid can "island" (i.e., disconnect) from the main grid 
safely without backfeeding the utility. 

Outputs Detailed 
engineering 
package 

A set of stamped drawings including SLDs, site plans, and 
wiring schedules. It serves to provide the "instructions" the 
construction team uses to physically build and wire the 
microgrid. 

 

Controls & Communications Design 
Inputs Sequence of 

operations 
(SOO) 
requirements 

Plain-language description of how the system should 
behave during specific events. Serves as the logical 
blueprint that the software engineers use to write the 
control code. 

Communication 
protocol list 

List of the digital "languages" (e.g., Modbus, DNP3, etc.) 
supported by each piece of equipment. Ensures the 
controller can "talk" to the battery, solar, and meters 
without compatibility issues. 

Existing 
IT/network 
infrastructure 

Documentation of onsite fiber, ethernet, or wireless 
networks that can be leveraged. Determines if the microgrid 
needs a new dedicated network or can use existing 
facility communication lines. 

Actions Map data 
communication 
paths 

Designing the physical and logical network connecting the 
assets to the master controller. This is to ensure that data 
flows fast enough for the controller to react to grid 
fluctuations in milliseconds. 

Write 
automated 
control logic 

Programming the "if/then" statements for load shedding 
and islanding. This serves to automate the microgrid so it 
reacts to grid failure instantly without human intervention. 

Configure HMI 
and monitoring 
dashboard 

Designing the user interface that facility managers will use 
to monitor the system. This is to provide operators with real-
time visibility and manual override capabilities if needed. 

Outputs Control logic 
and networking 
map 

Technical diagram detailing the software triggers and the 
physical network. This document is used during the 
Commissioning phase to verify that the system responds 
correctly to all sensor data. 
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Phase 3: Permitting 

Utility Interconnection Application 
Inputs Stamped 

engineering 
package 

Finalized SLDs and Three-Line Diagrams bearing a 
Professional Engineer’s seal. These are required to be 
provided to the utility as the legally certified technical proof 
that the system is designed to industrial safety standards. 

Inverter and 
equipment 
certifications 

Technical "cut sheets" proving compliance with standards 
like IEEE 1547 and UL 1741. These are necessary to confirm 
the hardware has "anti-islanding" and grid-support features 
that prevent it from feeding power into a dead utility line. 

Interconnection 
application fees 

Non-refundable deposits and processing fees required by 
the utility to open a project queue position. 

Actions Submit formal 
interconnection 
request 

Filing the specific tariff-based application (i.e., California 
Public Utilities Commission Electric Rule 21) with the 
applicable utility department. This submittal secures the 
project's place in the utility’s technical review line. 

Facilitate utility 
impact studies 

Coordinating with utility engineers as they simulate how 
the microgrid affects local voltage and transformer 
capacity. This serves to identify if the utility needs to 
upgrade its own equipment (e.g., larger transformers) to 
accommodate the new power source(s) of the microgrid. 

Negotiate 
interconnection 
agreement 

This negotiation establishes the long-term legal rights and 
responsibilities for both the site owner and the utility. 

Outputs Signed 
interconnection 
agreement 

The executed legal contract allowing the microgrid to 
operate in parallel with the utility. This document allows 
serves as the primary "green light" needed to finalize project 
financing and start construction. 

 

Plan Check 
Inputs Site plan and plot 

maps 
Scaled drawings showing the physical location of all 
equipment, including setbacks from property lines 
and buildings. These are necessary for zoning and fire 
officials to verify that equipment won't block 
emergency access or violate land-use laws. 

Fire mitigation and 
BESS safety plan 

A detailed report on battery chemistry, thermal 
management, and emergency shutdown procedures 
is typically required by the local fire department. 

Structural and civil 
calculations 

Engineering reports proving the roof can hold the 
solar panels or the ground can support heavy battery 
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enclosures. These are required to demonstrate that 
the installation won't lead to structural collapse or 
significant soil erosion during a storm. 

Actions File building and 
electrical permits 

Submitting the full engineering set to the local building 
department for "Plan Check." Doing so is the pathway 
to procuring the legal authorization required to break 
ground and begin physical installation on the site. 

Conduct 
environmental/zoning 
review 

This may be required if the project is determined to 
require special land-use permits or noise variances 
for generation sources.  

Address plan check 
comments 

This is required following “Plan Check.” Revising the 
engineering drawings based on specific feedback or 
corrections requested by the city's reviewers ensures 
the final design aligns perfectly with local safety 
interpretations before a permit is issued. 

Outputs Approved permit set Final set of engineering drawings with "City 
Approved" stamps and an issued building permit. 
This set provides the construction crew with the final, 
legally-compliant instructions for the physical build. 

 

Phase 4: Construction 

Procurement 
Inputs Bill of materials This comprehensive list of all hardware, including specific 

part numbers and quantities derived from the engineering 
package serves as the master ordering document to ensure 
that every component is accounted for. 

Vendor lead-
time schedule 

Tracking the manufacturing and shipping timelines provided 
by equipment suppliers allows the project manager to 
anchor the construction start date to the arrival of "long-
lead" items like custom switchgear or transformers. 

Actions Purchase 
orders 

Formally executing contracts with vendors to secure 
equipment and lock in delivery dates moves the project 
from the planning stage into a legal commitment with 
hardware manufacturers 

Factory 
acceptance 
testing 

Reviewing factory acceptance testing (FAT) reports 
performed by the manufacturer at the factory before the 
equipment is shipped is important to prevent the necessity 
of costly “field fixes.” 

“Just-in-time” 
delivery 

Scheduling the arrival of heavy equipment (like 
transformers) to coincide with the presence of cranes and 
rigging crews is vital and minimizes the time expensive 
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equipment spends sitting on-site, reducing the risk of theft, 
weather damage, or double-handling costs. 

Outputs Equipment 
delivery tracking 
log 

Having a dynamic schedule showing the real-time status 
and expected arrival of every major system component 
provides the construction manager with the visibility 
needed to adjust labor schedules based on shipping 
updates. 

 

Site Preparation 
Inputs Civil and 

structural 
engineering 
plans 

Stamped drawings showing the depth of trenches, the 
thickness of concrete pads, and the location of 
underground conduits. These are necessary to provide the 
civil contractor with the exact physical dimensions and 
safety standards required for site infrastructure. 

Geotechnical 
survey results 

This data on soil density, moisture levels, and resistivity 
informs the design of the equipment pads and the 
grounding grid to ensure the system doesn't settle or fail 
during a lightning strike. 

Actions Trenching and 
conduct 
replacement 

Excavating new paths for power and communication lines 
and laying the protective piping that will house the cables is 
often necessary with new microgrid installation. 

Equipment 
foundations 

Constructing code-compliant concrete pads and supports 
for the solar racking, battery containers, and backup 
generators is typically necessary. 

Outputs Civil 
completion 
certificate 

This formal sign-off from the site engineer or inspector 
confirms that the foundations and trenches meet the 
design specifications and triggers the "Go-Ahead" for the 
electrical team to begin mounting and wiring the 
equipment. 

 

Electrical Installation & Mechanical Assembly 
Inputs Approved 

electrical 
permit set 

The final, city-stamped blueprints that dictate how the 
wiring and protection must be installed are how the 
electricians follow the legally authorized version of the 
design to avoid failing future inspections. 

Health and 
safety plan 

This project-specific document outlining the specific Lock-
Out/Tag-Out (LOTO) and safety protocols for working on live 
or near-live electrical systems is essential to protect the 
lives of the installation crew by preventing accidental 
energization of the system during construction. 
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Actions Mount and 
secure 
equipment 

Heavy machinery is required to position battery enclosures, 
inverters, and solar arrays onto their permanent 
foundations. 

Pull and 
terminate 
cables 

Installing the copper or aluminum wiring through conduits 
and making the physical connections at the terminals of 
each device is required. 

Outputs As-builts 
construction 
markup 

This preliminary version of the drawings showing any minor 
field adjustments made during the physical build is the 
essential starting point for the Commissioning phase, as 
the testing team needs to know exactly how the system was 
wired. 

 

Phase 5: Commissioning 

System Integration 
Inputs Commissioning 

script and test 
plan 

This step-by-step technical document detailing every 
functional test required by the engineers and 
manufacturers provides a standardized methodology to 
ensure every operational mode, such as "peak shaving," is 
verified before the system is left unattended. 

Final control 
logic code 

The finished software "brain" that has been programmed 
and uploaded to the master microgrid controller includes 
the operational instructions the system will follow once the 
breakers are closed and the system is energized. 

Actions Black start 
testing 

This test is purposeful disconnection from the grid to verify 
the system automatically switches to BESS + onsite 
generation power without dropping loads. It serves to 
validates the primary resilience goal of the project, proving 
the system can maintain power during a real-world utility 
outage. 

Communication 
link integrity 
test 

Testing the data flow between the central controller and 
every sensor, meter, and inverter on the network is 
necessary to ensure the "brain" of the microgrid is receiving 
accurate, real-time data to make safe and efficient dispatch 
decisions. 

Outputs Certified 
functional test 
report 

This documented log of all successful tests proving the 
system is stable and performing according to the 
engineering design acts as the technical evidence required 
to request a final inspection from the utility and the local 
building department. 
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Permission to Operate 
Inputs Protection 

coordination 
report 

The final, stamped settings for the protective relays that 
govern the interface between the grid and the microgrid are 
used to inform the utility of the exact thresholds where the 
microgrid will automatically disconnect to prevent 
electrical accidents. 

Final as-built 
drawing set 

The "as-installed" blueprints that reflect the exact physical 
and electrical state of the system after construction provide 
the utility with a permanent and accurate record of the 
system they are authorizing to operate on their network. 

Actions Utility 
awareness test 

This test to demonstrating the system's ability to isolate 
from the grid during a simulated failure while under utility 
supervision is required to satisfy the utility's legal safety 
requirements, confirming the microgrid will not "backfeed" 
electricity onto a dead utility line. 

Final AHJ sign-
off 

Coordinating a final walkthrough with local building and fire 
inspectors to close out all open permits is required to 
confirms the system meets all local fire, life-safety, and 
building codes. 

Outputs Permission to 
operate letter 

Upon completion of requisite tests, this official legal 
authorization from the utility to begin permanent, energized, 
and parallel service marks the official "Commercial 
Operation Date" and allows the owner to begin accruing 
energy savings and incentives. 

 

Final Handover 
Inputs Operations and 

maintenance 
manual 

Procuring a comprehensive binder containing all 
component manuals, warranty certificates, and 
preventative maintenance schedules is vital and serves as 
the permanent "Owner’s Manual," providing instructions on 
how to troubleshoot issues and maintain the system's 
health.  

Emergency 
response plan 

A clear, simplified guide for facility staff on how to safely 
shut down the microgrid during a site emergency is critical 
to protect personnel and property by ensuring site 
operators can react quickly if the automated systems 
require manual intervention. 

Actions Operator 
training 
sessions 

Providing hands-on instruction to the owner's team on how 
to use the monitoring dashboard and interpret system 
alerts is essential. 
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Digital 
credentials and 
admin rights 
transferal 

Handing over the passwords and administrative control for 
the controller software and monitoring portals formally 
ends the developer's access and control, giving the owner 
full autonomy over their new energy asset. 

Outputs Final project 
closeout binder 

The complete collection of all stamped drawings, permits, 
warranties, and the PTO letter delivered to the owner 
represents the final contractual deliverable, signaling the 
formal completion of the project and the start of the 
warranty period. 

 

569



References

AECOM. Energy Resilience Plan. Western Riverside Council of 
Governments, 2022. www.wrcog.us/wp-content/uploads/2025/11/
WRCOG-Energy-Resilience-Plan.pdf.

Booth, Samuel, et al. Microgrids for Energy Resilience: A Guide to 
Conceptual Design and Lessons from Defense Projects. National 
Renewable Energy Laboratory, Jan. 2020, www.nrel.gov/docs/
fy19osti/72586.pdf.

California Energy Commission. Borrego Springs: California’s 
First Renewable Energy-Based Community Microgrid. CEC, 5 Feb. 
2019, www.energy.ca.gov/publications/2019/borrego-springs-
californias-first-renewable-energy-based-community-microgrid.

California Energy Commission. Roadmap for Commercializing 
Microgrids in California. Sept. 2017, efiling.energy.ca.gov/
GetDocument.aspx?tn=221347.

California Public Utilities Code. Section 8370, 2024.

California Strategic Growth Council. Community Resilience 
Centers Round 1 Project Development Grant (FY 22-23). California 
Grants Portal, California State Library, 2025, https://www.grants.
ca.gov/grants/community-resilience-centers-round-1-project-
development-grant-fy-22-23/.

California Strategic Growth Council. Vulnerable Communities to 
Receive $98.6M in Grants to Build Climate Resiliency. Strategic 
Growth Council, 24 Apr. 2024, https://sgc.ca.gov/newsroom/press-
releases/2024/04-24/.

City of Seattle, Office of Sustainability & Environment. Municipal 
Financing Alternatives Review. 22 Sept. 2022, www.seattle.gov/
documents/Departments/OSE/Duwamish/Resilience%20
District/Advisory%20Group%20meeting%20materials/09.22%20
Municipal%20Financing%20Alternatives%20Review.pdf.

City of Vallejo. Participatory Budgeting. www.vallejo.gov/our_city/
departments_divisions/city_manager/participatory_budgeting. 
Accessed 29 Jan. 2026.

Eastern Municipal Water District (EMWD). Energy Efficiency. www.
emwd.org/who-we-are/mission-vision-and-guiding-principles/
environmental-stewardship/energy-efficiency.

EMWD. EMWD Awarded for Leading the Future with Game-
Changing Sustainable Energy Management. 10 Oct. 2024, www.
emwd.org/news/emwd-awarded-leading-future-game-changing-
sustainable-energy-management.

Eaton. Microgrid Design Guide: A Holistic Approach to Microgrid 
Implementation. Eaton Corporation, 2022, www.eaton.com/us/en-
us/markets/microgrids/microgrid-design-guide.html.

Flores-Espino, Francisco, et al. Networked Microgrid Optimal 
Design and Operations Tool: Regulatory and Business Environment 
Study. National Renewable Energy Laboratory, May 2020, www.
nrel.gov/docs/fy20osti/70944.pdf.

Institute of Electrical and Electronics Engineers (IEEE). IEEE 
1547-2018: IEEE Standard for Interconnection and Interoperability 
of Distributed Energy Resources with Associated Electric Power 
Systems Interfaces. IEEE Standards Association, 2018.

IEEE. IEEE 2030.7-2017: IEEE Standard for the Specification of 
Microgrid Controllers. IEEE Standards Association, 2017.

National Association of Regulatory Utility Commissioners 
(NARUC). The State of Microgrids: Policy, Programmatic, and 
Regulatory Frameworks. 2021, www.naruc.org/centers/center-for-
partnerships-and-innovation/publications/.

National Fire Protection Association (NFPA). NFPA 70: National 
Electrical Code (NEC). 2023 ed., NFPA, 2022.

National Renewable Energy Laboratory (NREL). REopt: Renewable 
Energy Integration and Optimization Tool. U.S. Department of 
Energy, 2023, www.reopt.nrel.gov/.

Sandia National Laboratories. Microgrid Conceptual Design 
Guidebook. U.S. Department of Energy, Oct. 2014, www.sandia.
gov/app/uploads/sites/163/2021/05/Microgrid-Conceptual-
Design-Guidebook.pdf.

Scale Microgrids. Soboba Casino Resort: Case Study. Scale 
Microgrids, 2023, www.scalemicrogrids.com/projects/soboba.

Schneider Electric. Microgrid Design and Implementation: A 
Comprehensive Guide. Schneider Electric, 2021, www.se.com/ww/
en/work/solutions/microgrids/.

Tesla Investor Relations. SolarCity and Temecula Valley Unified 
School District Announce Solar and Energy Storage Project. Tesla, 
6 Oct. 2015, ir.tesla.com/press-release/solarcity-and-temecula-
valley-unified-school-district-announce.

UL Solutions. HOMER Energy by UL. HOMER Grid: Software for 
Designing Grid-Connected Systems with Renewables, 2024, www.
homerenergy.com/products/grid/index.html.

University of California, Riverside. Sustainable Integrated Grid 
Initiative (SIGI). CE-CERT, 2024, www.cert.ucr.edu/sigi.

Urban Sustainability Directors Network. Guide to Developing 
Resilience Hubs. USDN, 2019, resilience-hub.org/wp-content/
uploads/2019/10/USDN_ResilienceHubs_Guidance_Full.pdf.

U.S. Department of Energy. DOE Microgrid Program Strategy. Office 
of Electricity, Oct. 2022, www.energy.gov/oe/microgrid-program-
strategy.

U.S. Department of Energy. SunPower and KB Home Flip the Switch 
and the Script on Power Outages with This ‘Connected’ Community. 
Office of Energy Efficiency & Renewable Energy, 16 Nov. 2022, 
www.energy.gov/eere/buildings/articles/sunpower-and-kb-home-
flip-switch-and-script-power-outages-does-connected.

About AECOM

AECOM is the world’s trusted infrastructure consulting firm, 
delivering professional services throughout the project lifecycle 
— from planning, design and engineering to program and 
construction management. On projects spanning transportation, 
buildings, water, new energy and the environment, our public- 
and private-sector clients trust us to solve their most complex 
challenges. Our teams are driven by a common purpose to 
deliver a better world through our unrivaled technical expertise 
and innovation, a culture of equity, diversity and inclusion, and a 
commitment to environmental, social and governance priorities. 
AECOM is a Fortune 500 firm and its Professional Services 
business had revenue of $16.1 billion in fiscal year 2024. See how 
we are delivering sustainable legacies for generations to come at 
aecom.com and @AECOM.

General Limiting Conditions

Deliverables and portions thereof shall be subject to the following 
General Limiting Conditions:

AECOM devoted the level of effort consistent with (i) the level 
of diligence ordinarily exercised by competent professionals 
practicing in the area under the same or similar circumstances, 
and (ii) consistent with the time and budget available for the 
Services to develop the Deliverables. The Deliverables are based 
on estimates, assumptions, information developed by AECOM 
from its independent research effort, general knowledge of the 
industry, and information provided by and consultations with 
Client and Client's representatives. No responsibility is assumed 
for inaccuracies in data provided by the Client, the Client's 
representatives, or any third-party data source used in preparing 
or presenting the Deliverables. AECOM assumes no duty to 
update the information contained in the Deliverables unless such 
additional services are separately retained pursuant to a written 
agreement signed by AECOM and Client.
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Pathways and Pitfalls to Local Government Microgrid Adoption to Address 
Reliability/Resiliency Issues1 

 
Need for Increased Resiliency Prompts Interest in Microgrids 
 

Electrical outages – including those associated with Public Safety Power Shutoffs (PSPS) 
– are causing local governments to examine the use of energy systems that can bolster reliability, 
especially during periods of extreme weather. An outage that occurs during high temperatures, 
rendering air conditioning inoperable, can make buildings unoccupiable, forcing municipal 
workers, students, and residents to stop work and study, and shelter elsewhere. Behind-the-meter 
(BtM) energy systems can support “resiliency centers;” community-based facilities designed for 
use during natural disasters and social disruptions that offer shelter and crises resources.  

 
Historically, public and private sector entities have adopted fossil fuel backup generators 

(BUGs) to generate electricity during grid outages.  However, BUG runtimes are constrained by 
air quality rules, and the need for diesel resupply. As costs for renewables and battery storage 
have declined, interest in deploying integrated systems as part of a localized energy grid that can 
operate independently or in conjunction with the main power grid has grown.  

 
This brief provides an overview of the opportunities, challenges, regulatory issues, and 

economics associated with developing a microgrid at public sector facilities in Southern 
California. A microgrid is a local energy system that can disconnect from a utility’s grid and 
operate autonomously to provide electricity. Microgrids can be attractive to 
 

 Provide resilient electric power to critical infrastructure and other electricity consumers, 
ensuring that the facilities can continue to operate during power outages.  

 Deliver energy services at a lower cost than grid power to isolated communities.  
 In high fire risk areas, offer a lower-cost alternative to undergrounding distribution 

infrastructure. 
 

A microgrid consists of one or more energy-generating components that can provide 
power in the event of a grid outage (see Figure 1). It includes control systems to interact with the 
local grid and dispatch power to loads, as well as equipment to manage the grid connection. A 
renewable-energy microgrid may incorporate solar generation and battery storage, which can 
provide significant value during grid-connected operation.  

 
1 Steven Moss, M.Cubed Partner, and Ari Halberstadt. 
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Figure 1 Components of a microgrid (US DOE 2024). 

Microgrid use is growing. The majority of installed microgrids rely on conventional 
fuels, making up 80 percent of installed capacity (NARUC 2023), with natural gas 
predominating. However, microgrids incorporating renewable technologies like solar and battery 
storage are a significant proportion of installations.  

 
In California, renewable microgrids are about twice as common compared to nationwide 

installations, with renewable technology microgrids accounting for 63% of installations since 
2017, with nearly 50% omitting either diesel or natural gas generation, relying fully on 
renewable technologies (US DOE 2025). Factors affecting renewable technology adoption 
include public policies and financial incentives, as well as declining costs and increasing value 
streams available with renewable systems. Clean energy microgrid benefits include resilience, 
cost savings, grid services, and non-energy attributes, such as reduced emissions.  

 
A variety of factors influence microgrid desirability and characteristics, including: 

 
 Primary purpose (e.g., reliability, energy independence, economics, resiliency, wildfire 

management). 
 The facilities to be served by the microgrid, their demands, and how facility services 

might shift during grid outages (e.g., typical day-to-day roles, as well as those catalyzed 
by outages, such as operating as resilience centers).  

 Regulatory, technical, and financial aspects.  
 

The most straightforward path for a microgrid is to provide BtM power to a single facility. A 
BtM installation is situated on the facility’s side of the electric meter, governed by utility rules 
for connecting and operating a microgrid by a single customer. In contrast, a front-of-meter 
installation is linked directly to the electric grid and can provide service to it or to multiple 
customers. Current laws and regulations significantly constrain opportunities for such systems. 
As a result, front-of-meter systems are not common in California and generally require utility 
participation, whereas BtM systems can be more readily installed.  
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Microgrids incorporating renewable energy technologies can provide significant day-to-day 
value, particularly in facilities with high electricity consumption. While conventional generation 
technologies can provide additional resilience capacity, they operate as BUGs and cannot 
provide continuous value beyond resilience.  

 
Microgrids can be part of a community resilience strategy, planned as part of climate 

adaptation goals. In this context, local governments might first undertake a high-level resilience 
analysis of their facilities and communities to select specific sites and resilience solutions. 
Decision and analysis frameworks can support this process. For instance, the U.S. Department of 
Energy’s Designing Resilient Communities identifies four steps that address resilience drivers 
and selection of alternatives (Jeffers RF et al 2023). Similarly, WRCOG’s Energy Resilience 
Plan utilizes a prioritization matrix to assist with selecting facilities for microgrids based on 
climate hazards, social vulnerabilities, a building’s characteristics and power system. Such 
frameworks can identify a range of resilience issues and actions, leading to identification of 
microgrids as a resilience solution along with the sites they could benefit.   
 
Legal and regulatory aspects 
 

A variety of laws and regulations influence microgrid deployment, operation, value, and 
capabilities. Under the overall aegis of California Public Utilities Commission (CPUC) 
regulation,2 each investor-owned utility (IOU) maintains their own microgrid rules and tariffs. 
Utilities manage and approve any interconnection of a microgrid to their systems. Their electric 
rates and opportunities for participation in grid services affect the financial value of customer-
sited energy systems.  
 

There are several types of utilities in California, each regulated under different regimes. 
These include IOUs, cooperatives, public utility districts, and water agencies. The CPUC directly 
regulates IOUs, the largest of which are Pacific Gas & Electric (PG&E), Southern California 
Edison (SCE), and San Diego Gas & Electric (SDG&E). Municipal utilities, such as Los Angeles 
Department of Water and Power (LADWP), Riverside Public Utilities, Banning Electric Utility, 
Moreno Valley Utilities, and Corona Department of Water & Power, are not under CPUC 
authority;  the cities they service are regulated by locally elected governing boards. Non-IOU 
energy service providers generally have more local autonomy and are subject to different 
governance and operating models. As a result, the issues and constraints affecting microgrids in 
IOU service territories are different from those sited within municipal lands. 

 
 Community Choice Aggregators (CCAs) are not utilities but purchase and provide 

generation over the incumbent IOU’s infrastructure. CCAs offer distinct generation rates and 
may be involved in developing local programs, such as for microgrids and virtual power plants 
(VPP), a network of distributed energy resources (DER), like solar panels, batteries, and electric 
vehicle (EV) chargers, that are controlled and coordinated to function as a single, larger 
generator.  

 
The regulatory regime under which microgrids operate affects considerations of where 

they can be installed, how they are allowed to operate, and what value they can provide. 
 

2 The Public Utility Code is the primary policy vehicle under which California electric utilities are governed.  
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Additional rules and design practices, such as electrical system codes and fire safety regulations, 
also influence microgrid characteristics. For instance, renewable energy and battery storage 
systems have specific requirements to ensure their safe operation and protection from fires. 

 
Regulatory constraints on microgrid deployment in IOU territories effectively limit their 

use to a single metered property and constrain their total generating capacity. Public Utilities 
Code rule 218b, the “over-the-fence” decree, specifies that only an electric corporation can 
provide electricity to multiple properties, with limited exceptions. This requirement effectively 
makes it infeasible to provide microgrid services to numerous properties in territories regulated 
by the code. Additional rules, including Public Utilities Code Section 2827(c)(1) and related Net 
Energy Metering tariffs, limit the amount of energy that can be generated on a property to that 
property’s annual consumption.  

 
Though Rule 218b, and the CPUC’s interpretation thereof, effectively prohibits multi-

customer microgrids that are not utility-operated, there are limited opportunities to share 
financial value among facilities within IOU territory: 
 

 The Net Billing Aggregation Sub tariff allows credits for generation to be shared among 
properties adjacent to a generator. This tariff enables excess power production from one 
facility to be credited against electric charges for a neighboring facility.  

 Virtual Net Energy Billing (VNBT) empowers an owner of a multi-tenant property to 
allocate a renewable electrical generation facility’s benefits to tenants across multiple 
units.  

 The Renewable Energy Self-Generation Bill Credit Transfer (RES-BCT) allows local and 
tribal governments and universities to share generation credits from a system located on 
one government-owned property with billing accounts at other government-owned 
properties. System size under RES-BCT is limited to five megawatts (MW), and bill 
credits are applied at the generation-only portion of a customer’s retail rate.  

 Customer facilities can also directly receive compensation for Renewable Energy Credits 
(RECs), though certification requirements may make this impractical for smaller 
generators. (CPUC 2025b). 

 Microgrid advocates have pointed to possible over-the-fence workarounds, including 
organizing local energy systems under a homeowners’ association structure; deploying 
them as part of greenfield developments; and detaching payments from direct energy 
services (e.g., parking fees for electric vehicle recharging). 
 
In 2018 the California Legislature passed Senate Bill (SB) 1339, with the goal of 

facilitating microgrid commercialization. In 2021, the CPUC authorized the $200 million 
Microgrid Incentive Program (MIP), of which $83.3 million was allocated to SCE, $17.5 million 
for SDG&E, the remainder to PG&E. MIP projects can receive up to $15 million. MIP 
microgrids would be utility-operated and would not provide value to customers other than 
resiliency (Cohn L 2024).  

 
The IOUs are working with the CPUC to further develop this program, including creating 

multi-property microgrid operating agreements and related rules and procedures. (CPUC 2025, 
SCE 2025). The program allows microgrids to serve multiple properties, but unlike behind-the-
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meter systems, constraints on their operation, particularly during grid-connected conditions, limit 
the economic value.  
 

In March 2025, PG&E selected nine community-driven microgrids for up to $43 million 
in grant funding, located in Humboldt, Lake, and Marin counties, with four serving tribal 
communities. PG&E opened a second funding application window in April 2025.  

 
SCE’s MIP handbook outlines participation requirements, including eligibility and 

project lifecycle across five project stages: consultation, application, studies, contracting and 
development, and operations (SCE 2025). 

 
Each IOU has a Rule 21 tariff, which specifies the process for interconnecting generating 

facilities to the grid, including renewable systems and microgrids. The IOU must approve 
connections, as well as how a microgrid connects and disconnects. Interconnection issues can 
significantly impact microgrid projects. There may be delays associated with utility review and 
project compliance.  

 
In 2023, California passed SB 410, which directed the CPUC to establish average and 

target time periods for establishing grid connections and upgrades. In 2024, the CPUC 
established energization targets and timelines for the three IOUs (CPUC 2024a), and issued an 
order for Limited Generation Profiles (LGP), designed to minimize a renewable energy project’s 
grid impacts and avoid infrastructure upgrades that could prevent a project from advancing 
(CPUC 2024b, IREC 2024). LGPs specify the amount of power a facility can export to the grid 
at various times during the year, allowing a project to be sized to maximize its benefits while 
staying within grid constraints. 

 
Conventional generation resources can bolster reliability, but their operation is generally 

limited to emergencies. The California Air Resource Board (CARB) regulates emissions from 
BUGs and constrains their use to periods of power loss or energy crisis. Backup generators must 
be tested periodically for compliance with emission and safety regulations and operational 
readiness, including under NFPA 110 and local air district rules (CARB 2025, Duthie Power 
2020, NFPA 2025, South Coast Air Quality Management District 2025). BUGs do not offer 
additional value associated with reducing grid purchases, rate arbitrage or participating in 
demand response (DR) programs. 

 
Technical aspects 
 

Different production, storage, and management components can be incorporated into a 
microgrid to maximize resiliency and economic value. Renewable energy systems, especially 
those relying on solar generation and battery storage, offer significant benefits, with the ability to 
operate continuously during grid-connected conditions. For instance, local solar generation can 
directly reduce retail grid purchases. Energy storage systems can be charged during the day to 
power a facility at night, while also enabling it to shift energy consumption to times when rates 
are cheaper. Additional value can be derived from participation in programs like DR and VPP. 
Renewables can also help address local government or Tribal clean energy and emissions 
objectives, supporting achievement of Climate Action and Adaptation Plans.  
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Conventional power sources, like fossil gas, diesel generators or combined heat and 

power systems, can provide power independently or as backups when solar generation or battery 
storage capacity is insufficient. These conventional technologies, though, require a steady fuel 
supply, which may be interrupted during a disaster. In addition, they need regular testing to 
ensure they can operate during a grid outage.  Since 2000, 57% of microgrids installed in 
California incorporate solar or wind; 44% exclude any diesel or gas generation (US DOE 2025). 
 

A microgrid will have a DER management system. Critical loads that must be powered 
during a grid outage may be isolated from ordinary loads with separately energized circuits. Load 
management can be integrated alongside the microgrid controller to shed and adjust loads during 
islanded operation.  A microgrid will feature interconnect devices, which allow it to safely 
connect and disconnect from the bulk grid, maintain a local electric grid when grid-disconnected, 
and ensure supply to critical loads. 
 

A site will typically have a diversity of electric loads, which can be adjusted to optimize 
resilience, economic value, and energy services provision. Loads might include HVAC or EV 
charging, which have significant flexibility as to when and how much they operate. Building 
energy management systems and EV charge controllers can be integrated into a microgrid’s 
control system. During islanded operations, flexible loads can be reduced when power is scarce, 
extending resiliency, or increased when more supply is available for cooling or vehicle charging. 
Like energy storage systems, these flexible loads can be managed during grid-connected 
operations to maximize the energy system’s economic value by enabling capabilities such as load 
shifting, peak shaving, tariff arbitrage, and DR program participation. 

 
Microgrid components must work correctly together to ensure that power quality is 

maintained. Facility systems and equipment will only operate within a range of power quality 
factors. While microgrid components may have been certified for individual operation, they must 
also be evaluated as a system. During island mode, hazardous conditions, such as possible power 
back feeding, must be considered and addressed from the design phase through commissioning 
and operations. 
 

Various vendors and approaches are available to design microgrids. Sandia Labs provides 
a high-level conceptual method of microgrid design (Broderick R et al 2022) in two phases. 
Foundational design elements consist of safety, security, reliability, sustainability, and cost-
effectiveness. In phase 1, system boundaries are defined, stakeholders identified, critical loads 
enumerated, threats identified – such as natural disasters – and policy constraints captured. In 
phase 2, possible solutions are formulated and analyzed to determine whether they meet phase 1 
objectives.   
 

National Association of Regulatory Utility Commissioners (NARUC) offers a different 
overview of microgrid design, starting with preliminary considerations to final interconnection 
(NARUC 2021b). Initial design questions include the desired fuel mix, value stacking 
opportunities, and operating modes. This is followed by designation of critical loads and energy 
efficiency options; assessment of multifacility-specific aspects, where allowed; selection of 
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generation and storage resources; cost evaluation; hardware selection including software, 
inverters, communication, and controls; and grid interconnection. 
 

Microgrids are a potential element in a facility-specific energy strategy, which may 
include energy efficiency to reduce consumption, onsite generation and storage that provide local 
energy services, and load control to reshape building loads and provide grid services. Reducing 
energy consumption can lower energy bills and lessen the system size needed to provide 
resilience, thus reducing costs. During islanded operations, while providing power to the facility, 
a microgrid can also serve as a resilience center, offering services to the community or other 
entities.  
 

 

 

Figure 2 Electricity usage before and after DER investment. (US DOE 2019.) 

Financial and Non-Financial Aspects 
 

Microgrids can serve to reduce electric bills, earn revenue for grid services and exported 
power, and increase resiliency. Many factors influence microgrid economics, including upfront 
and operating expenses, energy costs, resiliency value, and the types of services the microgrid 
can provide. In addition, microgrids span a range of sizes and capabilities: small systems serving 
individual facilities, those incorporating a mix of generating technologies, large campus and 
community-wide systems.  
 

Costs are influenced by project attributes, as well as fragmented markets, supply chain 
challenges and variable contracting terms, which can increase costs for project developers. 
Limited local government staff resources and expertise can hamper microgrid deployment. 
Grouping multiple projects together and creating streamlined procurement, financing, and 
contracting terms could lower overall costs.  

  
California offers several microgrid incentive and funding programs (see, e.g., CalOES 

2023), including: 
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 Microgrid Incentive Program provides limited funding to local and tribal governments, 
administered through the investor-owned utilities, for certain microgrids.  

 California Infrastructure State Revolving Fund (ISRF) offers low-cost direct loans to 
local governments and nonprofits sponsored by public agencies.  

 California Lending for Energy & Environmental Needs (CLEEN) provides loans to 
projects to help meet the state’s greenhouse gas reduction, water conservation, and 
environmental preservation goals. 

 The California Energy Commission (CEC) offers funding opportunities, some of which 
may be available for microgrid projects (see https://www.energy.ca.gov/funding-
opportunities/solicitations).  

 Utilities offer incentives, including, for instance, credits or rebates for equipment and 
payments for demand response capacity.  

 
Collaborations with other entities, such as CCAs, can facilitate creation of streamlined 

microgrid programs. For example, Ava Community Energy – formerly East Bay Community 
Energy – which serves Alameda County and part of San Joaquin County, developed a 
streamlined microgrid program for participating jurisdictions (Wood E 2023). The CCA studied 
hundreds of critical facilities for hazard exposure, community service, and renewable energy 
potential, identifying sites suitable for microgrid deployment. It then developed a standard power 
purchase agreement, which participating cities would commit to in advance of deploying 
projects. This created a portfolio of projects with standardized terms that developers were more 
incentivized to bid on, as compared to one-off projects. Through public solicitation, Ava selected 
Gridscape as the project developer and Sunwealth as the investment firm. As part of the program, 
Sunwealth signed a single power purchase agreement with Ava, which then facilitated all 30 
projects planned for the first phase of the program.   

 
Renewable energy systems and microgrids can unlock a range of value streams during grid-

connected operation. Value stacking creates revenue streams associated with electric bills savings 
from reduced consumption and peak demand; shifting energy use to times when it is less costly 
through energy arbitrage; participation in DR and aggregation programs; sale of excess energy; 
and provision of grid services. The value that can be achieved through each of these operating 
capabilities depends on utility rates, participation rules, and programs.  

 
Emergency Load Reduction Program (ELRP) pays $2/kWh during certain load reduction events 
(CPUC 2025x, SCE 2025x). The ELRP pilot runs through 2027. 
CPUC 2025x, Emergency Load Reduction Program, https://www.cpuc.ca.gov/industries-and-
topics/electrical-energy/electric-costs/demand-response-dr/emergency-load-reduction-program  
SCEC 2025x, Emergency Load Reduction Program (ELRP) FAQs, 
https://www.sce.com/factsheet/elrp_faq 
 

Under DR programs, facilities adjust their energy use on a stipulated number of occasions, 
such as during extreme heat events that place significant strain on the power grid. DR programs 
are administered by utilities and the California Independent System Operator (CAISO); 
participation may be direct or through aggregators that enable entities with different capabilities 
or lower load reduction capacity to participate. VPPs are offered through third-party companies, 
which aggregate load from multiple sites and provide payments when they adjust their demand in 
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response to grid signals. Excess energy can also be sold back to the utility, though this currently 
provides lower value than other opportunities, as payments vary by hour and are much lower 
than retail electricity rates. These programs can provide both upfront enrollment incentives, as 
well as ongoing participation payments. Large energy storage systems may also be eligible to 
participate in additional grid support services.  

 
Value streams can be significant. For instance, a behind-the-meter commercial-scale 

photovoltaic plus storage system providing 0.5-megawatt storage, one MW generation, and four 
hours of energy storage in PG&E’s territory could offer nearly $400/MWh just from bill savings, 
demand response participation, and local incentive payments (Lazard 2025).  

 
NREL researchers modeled the value of conventional diesel as compared with renewable 

energy solar plus battery storage microgrids in SCE territory (Marqusee J et al 2021). The 
renewable microgrid consisted of 8.2 MW solar plus a 4.3 MW / 12.9 MWh storage system. Pre-
microgrid life-cycle costs were $142 million; costs with a diesel microgrid $154 million; while 
costs for a renewable-energy microgrid were $142 million; comparable to costs without a 
microgrid. The net-present cost with the diesel microgrid was $12 million, but -0.2 million with 
the renewable microgrid. That is, the renewable microgrid provided a slightly positive value, 
significant savings compared with the diesel microgrid option.  

 
A real-world example is provided by Direct Relief’s microgrid, also in SCE territory. The 

system consists of a 320-kW solar array, 676 kWh battery storage, and 600 kW diesel generator. 
Following a year of operation, it incurred a blended premium from the microgrid power purchase 
agreement along with electricity purchases from SCE of $0.0056/kWh, or about a 3% increase in 
electricity costs. This premium was paid to ensure resilience of critical infrastructure while 
offsetting about 57% of grid electricity usage (Clean Coalition 2025).  

 
These examples illustrate potential value from a renewable energy microgrid; actual worth 

depends on a variety of factors. For instance, since the NREL and Direct Relief case studies up-
front equipment costs have declined due to technological advancements but increased because of 
changes to government policies (e.g., tax code and tariff changes). Simultaneously, electricity 
rates have risen. Site load characteristics, operation of a renewable energy system, and the 
programs it participates in all affect its economics. 

 
Ownership and operating models impact microgrid economic value, including up-front costs, 

financing and operating costs, as influenced by available programs and incentives. There are a 
variety of possible models, including: 

 
 Individual or direct ownership. In this model, the facility owner also owns the renewable 

energy systems and microgrid and typically contracts with service providers for 
maintenance and operating support, such as battery scheduling or participation in 
programs like virtual power plants. This option allows the owner to capture the largest 
share of value but also requires them to raise capital and take responsibility for 
maintenance and operation. It also affects the forms of capital and incentives available to 
finance the system. For instance, a local government may be able to access low-cost 
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financing but not have access to some tax benefits. If financing is constrained, a local 
government may want to consider alternatives, such as third-party ownership (see below). 

 
 Third party ownership (TPO). A service provider installs, owns, and operates the system. 

The facility operator/owner purchases power from the third-party, typically through a 
power purchase agreement (PPA), which enables the power user (purchaser) to pay a pre-
negotiated electricity price. System construction and operating costs are covered by the 
third party, which recoups its expenses over time from electricity sales and other revenue 
streams. In this model the facility owner (e.g., local government) does not have to pay for 
the system directly. It offloads operating and financing responsibility to the TPO, but at a 
cost of some of the financial value and flexibility otherwise available from the system.  
 

 Energy services agreements (ESAs) are similar to third-party ownership, except 
additional services may be provided beyond energy sales. For instance, an ESA could 
include implementing energy efficiency measures at contracted facilities. 
 

 Utility ownership and/or control. The utility owns and operates the system, more 
common for front-of-meter systems. In the case of microgrids, the facility (or facilities) 
benefit from increased resilience, but do not reap day-to-day operational value. For 
instance, under MIP the microgrid is managed by the utility while customers continue to 
pay regular retail rates. This significantly reduces the value available from the system to 
primarily resilience. 

 
The technology and policy landscapes that impact system economics are subject to rapid 

change. Battery storage has seen dramatic cost declines in recent years, significantly altering its 
economics, promoting increases in installed storage capacity. Solar and wind have also seen 
significant price declines. At the same time, supply-chain issues can lead to delays for power 
equipment, including generators and transformers.  
 

Recent federal law changes eliminate renewable generation technology credits by 2027. 
Energy storage credits will be maintained until 2033, after which it phases down until it is 
eliminated in 2036. Projects beginning construction after December 31, 2025, will be subject to 
Prohibited Foreign Entities restrictions; the impact on specific developments will depend in part 
on the sources of project components. (Nowak BJ and Delano PJ 2025).  
 

While policy and incentive changes will raise renewable energy project costs, they do not 
necessarily make them uneconomical. Retail energy costs in California are high and projected to 
keep rising; local renewable energy projects and microgrids may remain economical even with 
the loss of former tax value.  
 

Avoiding power losses to critical facilities can have significant financial and nonfinancial 
benefits. A distributed energy system provides day-to-day operational value, while a microgrid 
provides resilience value while incorporating other energy systems. Estimating the value of 
resilience can help to assess a microgrid’s worth, beyond the day-to-day operational value of 
local energy systems.  
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The resilience value can be significant. Determining a monetary value for resilience can 
be complex, necessitating an understanding of the likelihood of power interruptions, associated 
potential lost value, as well as the worth that can be provided by a microgrid during islanded 
operation.  While no single method exists to value resilience, several publicly available 
approaches and tools have been developed. These include the US Department of Energy’s 
Interruption Cost Estimate (ICE) Calculator, which provides estimates and calculations of the 
costs of power loss; NREL’s Customer Damage Function (CDF) calculator to estimate losses to 
specific facilities; a Social Burden Method which considers communal burden inconveniences; 
the Power Outage Economics Tool (POET) to estimate the cost of long-duration outages; Federal 
Emergency Management Administration’s Benefit-Cost Analysis Toolkit, which provides values 
for lost emergency services; as well as Sandia National Labs Resiliency Node Cluster Analysis 
Tool (ReNCAT). Valuing resilience is further complicated when considering long duration 
outages, the societal costs of widespread outages, and the increasing quantity of services, such as 
electric vehicles, that can be supported by resilient energy systems. (See Rickerson W et al 
2022.)  
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Examples of projects 
Microgrids, City of San Diego, https://www.sandiego.gov/general-services/energy/muni-
energy/microgrids 

SDG&E to Upgrade Borrego Springs Microgrid to 100% Renewable Energy, 
https://www.sdgetoday.com/news/sdge-upgrade-borrego-springs-microgrid-100-
renewable-energy 

SDG&E unveils innovative microgrids in grid resilience bid, Smart Energy International, 
https://www.smart-energy.com/industry-sectors/energy-grid-management/sdge-unveils-
innovative-microgrids-in-grid-resilience-bid/ 

How California Cities Are Driving Down Costs with Microgrids in Bulk, Ava Community 
Energy, https://avaenergy.org/news/how-california-cities-are-driving-down-costs-with-
microgrids-in-bulk/  

More Power Outages in California? No Big Deal for Fremont Fire Department, Microgrid 
Knowledge, https://www.microgridknowledge.com/editors-choice/article/11429332/more-
power-outages-in-california-no-big-deal-for-fremont-fire-department 

Gridscape: won CEC contract, going around state building MGs; as of 2019 had 25 projects 
going; https://grid-scape.com/ 
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