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PREFACE 

The California Energy Commission’s (CEC) Energy Research and Development Division 

supports energy research and development programs to spur innovation in energy efficiency; 

renewable energy and advanced clean generation; energy-related environmental protection; 

transportation; and energy transmission and distribution. 

In 2011, the Electric Program Investment Charge (EPIC) was established by the California 

Public Utilities Commission to fund public investments in research to create and advance new 

energy solutions, foster regional innovation, and bring ideas from the lab to the marketplace. 

The EPIC Program is funded by California utility customers under the auspices of the California 

Public Utilities Commission. The CEC and the state’s three largest investor-owned electric 

utilities — Pacific Gas and Electric Company, San Diego Gas & Electric Company, and Southern 

California Edison Company — were selected to administer the EPIC funds and advance novel 

technologies, tools, and strategies that provide benefits to their electric ratepayers. 

The CEC is committed to ensuring public participation in its research and development 

programs to promote greater reliability, affordability, and safety for California electric 

ratepayers. EPIC investments advance these values by: 

• Providing societal benefits. 

• Reducing greenhouse gas emissions in the electricity sector at the lowest possible cost. 

• Supporting California’s loading order to meet energy needs, first with energy efficiency 

and demand response, next with renewable energy (distributed generation and utility-

scale projects), and finally with a clean electricity supply. 

• Supporting low-emission vehicles and transportation. 

• Providing economic development. 

• Using ratepayer funds efficiently. 

The Richmond Advanced Energy Community Project is the final report for EPC-19-005 

conducted by Zero Net Energy Alliance. The information from this project contributes to the 

CEC Energy Research and Development Division’s EPIC Program. 

For more information about the Energy Research and Development Division, please visit the 

CEC’s research website (www.energy.ca.gov/research/) or contact the Energy Research and 

Development Division at ERDD@energy.ca.gov. 

http://www.energy.ca.gov/research/
mailto:ERDD@energy.ca.gov
mailto:ERDD@energy.ca.gov
https://www.energy.ca.gov/research
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ABSTRACT 

This report communicates key findings from the Richmond Advanced Energy Community 

Project, led by the Zero Net Energy Alliance with MCE, a community choice aggregation that 

serves four counties in Northern California, as part of the California Energy Commission’s 

Advanced Energy Community grant. The California Energy Commission has identified adoption 

of advanced energy solutions as a promising pathway for enhancing grid reliability and 

resilience while lowering overall carbon intensity; however, barriers to adoption persist. This 

project addresses these barriers by creating a scalable, community-focused virtual power 

plant, operated by MCE, functioning as a demand response provider, along with a robust 

distributed energy resource deployment program focusing on rehabilitated affordable housing 

in the disadvantaged community of Richmond, California. The project demonstrated that: 1) 

community choice aggregations can function as demand response providers to generate value 

and realize cost savings through active load shaping and market integration; 2) community 

choice aggregations can optimize the value of virtual power plants using purpose-built, 

enterprise-level distributed energy resource management systems to which they retain 

perpetual licenses; and 3) a diverse range of customers would participate in programs to 

install distributed energy resources and grant community choice aggregations the ability to 

orchestrate those assets through a virtual power plant in return for turnkey project installation 

and a value-sharing tariff. Learnings from this project included effective use of pay-for-

performance compensation models, the benefits of open-source code stacks, and the need for 

turnkey distributed energy resource program management frameworks that integrate 

distributed energy resource selection optimization, customer relationship management, 

financing, and virtual power plant integration. These learnings will inform MCE’s follow-on 

California Energy Commission grant, Virtual Power Plant Approaches for Demand Flexibility, 

which will scale the Richmond Virtual Power Plant to cover MCE’s entire service territory, 

thereby reinforcing and expanding the positive results demonstrated in this project. 

Keywords: community choice aggregation, virtual power plant, demand response provider, 

distributed energy resource management system, active load shaping, market integration, 

value-sharing tariff 

Please use the following citation for this report: 

Schorske, Richard, Chris Sentieri, and Ry Brennan. 2025. Final Project Report: The Richmond 
Advanced Energy Community Project. California Energy Commission. 

Publication Number: CEC-500-2026-013. 
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EXECUTIVE SUMMARY 

Project Purpose and Approach 

Advanced energy solutions — particularly the deployment and orchestration of distributed 

energy resources — offer a promising pathway for enhancing grid reliability and resilience 

while lowering the overall carbon intensity of the grid. The Richmond Advanced Energy 

Community (AEC) Project was undertaken by MCE, a community choice aggregation (CCA) 

that serves four counties in Northern California, to address key challenges in realizing 

advanced energy solutions as identified by the California Energy Commission, including: 

• The presence of social inequity in accessing advanced energy solutions. 

• A lack of meter-based data for energy planning and effectiveness evaluations. 

• A lack of community engagement in clean energy planning. 

• Ineffective financing strategies. 

To address these challenges, MCE sought to demonstrate how a community-focused virtual 

power plant in the CalEnviroScreen-designated disadvantaged community of Richmond, 

California, could optimize economic and resilience value, direct new revenues and societal 

benefits to low-income residents, and remain financially feasible and scalable. A virtual power 

plant is a network of decentralized, medium-scale power generating units and flexible loads, 

such as batteries, electric vehicles, smart appliances, and flexible heating and cooling loads 

that can be effectively managed to the benefit of grid operators. A community-focused virtual 

power plant ensures that the resulting value is shared fairly and transparently among all 

stakeholders, including participating customers, enabling partners, the CCA, and the entire 

community of ratepayers. The project also sought to show how an innovative financing 

strategy — social impact bonds — could be leveraged to rehabilitate blighted homes to meet 

zero net carbon ready standards, meaning the buildings are prepared to operate with net-zero 

carbon emissions once renewable energy sources are added. 

The city of Richmond was chosen as a project site due to its CalEnviroScreen status as a 

disadvantaged community, with the intention of increasing access to advanced energy 

solutions in a low-income community that has been burdened by environmental hazards, 

demonstrating how all communities can be part of statewide climate solutions. 

An overarching goal of this project was to show that a CCA could operate a virtual power plant 

as a demand response provider to integrate directly with state energy markets while fostering 

broad participation from a diverse range of customers in a disadvantaged community. Such a 

demonstration would show that CCAs can mobilize virtual power plants to generate revenue 

and achieve cost savings through market-integrated and non-market-integrated use cases by 

expanding access and retaining the value of locally sited, behind-the-meter advanced energy 

solutions. Accordingly, key outcome metrics have included: 1) the number and diversity of 

customers and customer classes successfully enrolled in the virtual power plant; and 2) the 

effective demonstration of a market-integrated demand response event orchestrated directly 

by MCE. 
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MCE and project partners shared project learnings with state regulators, legislators, and grid 

operators in support of statewide scaling of advanced energy community solutions. In 

addition, CCA governing boards, staff, and community stakeholders have been targeted for 

education and engagement activities to support the adoption of new virtual power plant and 

AEC-aligned strategies, tools, and business models. 

In close collaboration with MCE, the AEC project team developed these key strategies to 

support virtual power plant implementation with a focus on CCA-specific needs and 

opportunities. 

• Implementing a CCA-operated virtual power plant by registering the CCA as 

a demand response provider: This approach allows the CCA to participate in state 

energy and ancillary service markets without relying on a third-party aggregator. This 

configuration also ensures that the CCA can capture the full value of its virtual power 

plant through both revenue generation and cost savings. These value streams have 

been shared with participating customers and virtual power plant partners and will 

support long-term efforts to reduce electricity rate increases. 

• Developing a purpose-built, enterprise-level distributed energy resource 

management system to which the CCA retains a perpetual user license: The 

enterprise-level distributed energy resource management system developed under the 

AEC project by Serious Controls provides MCE with full visibility and control over its 

virtual power plant while safeguarding long-term operational autonomy and data 

security. The distributed energy resource management system is purpose built to 

function with data accessible by the CCA, which includes telemetry data and near-real-

time meter data on distributed energy resource assets deployed through MCE programs 

and partnerships. This capability for building and device-level transparency and control 

has created an entirely new level of situational awareness for CCA procurement and 

operations teams, providing the tools needed to leverage the power of active load 

shaping. To further promote adoption and long-term use of the platform, MCE and 

Serious Controls (in partnership with fellow AEC grant recipient and Southern California 

CCA, Lancaster Energy) also pioneered development of a perpetual user license, which 

minimizes ongoing fees while encouraging ongoing co-development of the platform by 

granting all users access to future updates and enhancements to the platform. 

• Compensating participating customers directly through an innovative value-

sharing virtual power plant tariff codified through a Virtual Power Plant 

Agreement: The value generated by the virtual power plant is shared with participants 

through monthly bill credits. For residential customers, the bill credit amount is 

determined by the number and type of assets installed and other factors, including 

income levels. For commercial and industrial customers, this is determined by measured 

load flexibility, which is validated by an independent third party. Terms of participation 

are delineated through an agreement that establishes a long-term, mutually beneficial 

relationship between participating customers and the CCA, supporting financial stability 

and scalability and providing equitable access to California’s energy markets. 
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Key Results 

The Richmond AEC Project is a proof-of-concept demonstrating that CCAs can implement in-

house virtual power plant programs cost effectively and can use the program to deliver 

community-wide benefits. The project has demonstrated that: 

• There is broad and diverse interest in participating in virtual power plant programs, 

even in low-income and disadvantaged communities. 

• Advanced energy solutions can be integrated with community efforts to transform 

blighted properties into zero net carbon ready homes while increasing first-time 

homeownership among low-income residents. 

• CCAs can register as demand response providers to directly bid, schedule, and settle 

virtual power plant loads with the California Independent System Operator. 

• Direct access to device-level data enabled by the enterprise-level distributed energy 

resource management system allowed MCE to overcome current data limitations. 

The project demonstrated that it is financially and technically feasible for CCAs to deploy 

virtual power plants to deliver grid-level benefits — including reliability, resilience, and 

decarbonization — as well as local benefits such as increased customer access to advanced 

energy solutions, resilience, utility cost savings, local economic development, and enhanced 

CCA financial stability. 

Knowledge Transfer and Next Steps 

To support scale-up of advanced energy communities and virtual power plants, the AEC 

project team developed the following knowledge transfer deliverables. 

• AEC Deployment Needs and Opportunities in California’s Cities Whitepaper: 

This whitepaper provides information and inspiration for utilities (especially CCAs), local 

governments, and key market actors to collaboratively develop advanced energy 

communities that meet the nine key elements of the AEC vision articulated by the 

California Energy Commission: 

o Minimize the need for new energy infrastructure costs, such as transmission and 

distribution upgrades. 

o Provide energy savings by achieving and maintaining zero net energy community 

status (accounting for behavior and increasing loads from vehicle and appliance 

electrification). 

o Support grid reliability and resilience by incorporating technologies such as 

energy storage. 

o Provide easier grid integration and alignment with the California Public Utilities 

Commission Long-Term Procurement Plan and the California Independent 

System Operator local capacity requirements process. 

o Replicate and scale up to further drive down costs. 
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o Develop financially attractive AEC solutions from a market standpoint (including 

developers, home buyers, renters). 

o Provide affordable access to renewable energy generation, energy efficiency 

upgrades, and water efficiency and reuse technologies that reduce electricity 

consumption for all electric ratepayers within the community. 

o Make use of smart-grid technologies throughout the community. 

o Align with other state energy and environmental policy goals at the community 

level. 

• Richmond VPP Project Case Studies: The project team prepared four project case 

studies to communicate key project components to community stakeholders. Case 

studies discuss the Zero Net Carbon Ready Homes program, multifamily property 

applications, a California Alternative Rates for Energy residential customer story, and 

integrated CCA-distributed energy resource management system solutions. 

• Presentation Tour (2022–23): MCE and project partners engaged in a series of 

workshops and other presentations attended by community members, industry leaders, 

policy makers and regulators, and other grid actors. 

To further refine project learnings and foster AEC adoption, MCE is scaling the Richmond 

virtual power plant to cover its entire service territory in the follow-on Virtual Power Plant 

Approaches for Demand Flexibility project of the California Energy Commission’s Electric 

Program Investment Charge program. This initiative will expand the pay-for-performance 

compensation model to additional partners, further develop the enterprise-level distributed 

energy resource management system open-source code packages by standardizing 

communication protocols around OpenADR, and explore dynamic tariffs for large commercial 

and industrial customers. This next phase of the AEC effort will further validate the financial 

viability and scalability of AEC concepts and virtual power plant market integration strategies 

and will seek to demonstrate cost effectiveness and meaningful return on investment. In 

summary, the Richmond AEC Project has shown that CCAs can realize new value streams that 

can be scaled cost effectively and shared with a broad array of community partners, and all 

communities can play a role in advancing clean energy solutions. 
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CHAPTER 1: 
Introduction 

California’s energy landscape is undergoing a profound transformation as the state pursues 

ambitious goals to decrease the carbon intensity of the grid while addressing emerging 

challenges related to grid harmonization. In this context, advanced energy solutions — 
particularly the deployment and orchestration of distributed energy resources (DER) — offer a 

promising pathway for improved grid management. In particular, the California Energy 

Commission (CEC) has identified virtual power plants (VPP) as a key strategy to enhance grid 

reliability and resilience while lowering the carbon intensity of the grid (California Energy 

Commission 2025a). However, the CEC has also identified a persistent set of barriers to the 

widespread adoption of these strategies, including economic disadvantage, low community 

engagement, ineffective financing strategies, and technical barriers to DER adoption and 

optimization, including adequate meter data collection for energy planning, resource 

management, and evaluation. The Richmond Advanced Energy Community (AEC) Project was 

designed to demonstrate how a community-focused VPP can address these barriers to the 

adoption of advanced energy solutions and serve as a proof-of-concept for workable VPP 

deployment by community choice aggregations (CCA) in California. 

By selecting the city of Richmond as the focal point of the AEC project, the project team 

sought to demonstrate that a community-focused VPP is capable of: 1) optimizing economic 

and resilience value at the community and the grid levels while directing new revenues and 

societal benefits to low-income residents, and 2) generating measurable and verifiable value 

for the CCA, which can allow the VPP to scale cost effectively, even in hard-to-reach market 

segments and disadvantaged communities. In addition, the AEC project team partnered with 

RCF Connects (formerly the Richmond Community Foundation) to demonstrate how innovative 

social impact bonds could be used to rehabilitate blighted homes to meet the zero net carbon 

ready standards, enroll these residents in the VPP program, and thereby lower long-term 

energy costs and help local residents retain stable and affordable housing. 

VPPs1 are a new way of building and managing energy infrastructure that reduces reliance on 

inflexible and inefficient central generation, especially fossil fuel and natural gas peaker plants. 

VPPs use software to connect DERs into a virtual network that is capable of collectively 

responding to energy demands. VPPs use digital control systems, orchestrated through 

distributed energy resource management systems (DERMS), to shift or reduce overall 

demands on the grid at key times of day. Using the aggregated capacity of connected DERs, 

VPPs provide a cost-effective and efficient solution to mitigate grid congestion, lower system 

costs, enhance system reliability and resilience, and support grid decarbonization.2 By 

1 The terms flexible loads, load flexibility, demand response (DR), and DERMS are often used interchangeably 
with VPP. 
2 Studies from the Rocky Mountain Institute (Brehm et al. 2023) and the Brattle Group (Hledik et al. 2024a) have 
identified the environmental and load management potential of VPPs. 
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addressing grid congestion and easing coincident peak load,3 VPPs support the integration of 

renewable energy onto the grid and reduce dependence on peaker plants that contribute 

significant local air pollutants. VPPs can also support CCA compliance with new load 

management standards (LMS) and other emerging regulations (California Energy Commission 

2025b). 

As locally controlled public agencies that are directly responsive to their communities, CCAs 

are uniquely suited to deploy VPP technologies to advance goals that serve the public good. 

However, due to the tendency to outsource VPP implementation to third-party aggregators, 

paired with the lack of access to real-time meter data, it can be exceedingly challenging for a 

CCA to create measurable and verifiable value for the organization and the broader community 

it serves. Further, installation and enrollment of DERs have tended to concentrate among 

more affluent residential customers and large commercial and industrial customers. When 

third-party aggregators bid these assets in state energy markets, there tends to be no 

communication or coordination with the local CCA about the planned load shift. This lack of 

transparency and communication can result in higher costs for the CCA due to unexpected 

load shifts that can create imbalances. This results in a regressive “trickle-up” economic bias in 
the system. With CCAs serving roughly one third of all Californians, the Richmond AEC Project 

has focused on demonstrating a financially feasible — and socially equitable — VPP 

deployment model for a growing sector of California communities. 

The Richmond project was designed to develop best practices focused on the implementation 

of a community-focused VPP, capable of maximizing value creation and organizational cost 

savings for CCAs and allowing the CCA to share the value created by the VPP with participating 

customers, VPP partners, and entire communities. The goal of this project was to develop and 

test a set of strategies that would allow a CCA to operate its own VPP as a demand response 

(DR) provider without relying on a third-party aggregator to realize market-integrated use 

cases, 4 while fostering broad participation from a diverse range of ratepayers, including low-

income residential and small commercial customers. Key outcome metrics have included: 

1) the diversity of customers enrolled in the VPP and 2) the effective demonstration of a 

market-integrated DR event orchestrated directly by MCE. 

Learnings from this project can help inform state regulators, legislators, and grid operators as 

they seek to support advanced energy solutions across the state and especially in CCA 

contexts. These actors have been pivotal in supporting grid stability and decarbonization goals 

through a variety of strategies, including LMS, load flexibility, and integrated demand side 

management initiatives. With the effective demonstration of a financially viable and scalable 

CCA-operated VPP, MCE seeks to demonstrate that VPP programs can provide a cost-effective 

pathway for LMS compliance that is feasible without risking the increased ratepayer costs 

associated with relying on hourly dynamic rates, noting that CCA access to the real-time data 

is limited and this constrains its ability to implement dynamic hourly rates. Further, by showing 

3 Coincident peak demand refers to instances in which electricity demand peaks across multiple areas or systems 
simultaneously. Regulators, grid operators, utilities, and CCAs use coincident peak demand to plan maximum 
generation and transmission capacity. Reducing coincident peak demand lowers these requirements, which can 
lower system costs. 
4 Use cases refers to ways that VPPs can be used to generate revenue, mitigate costs, and deliver value. 
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how CCAs can use VPPs to generate new sources of revenue and realize cost savings, MCE 

hopes to provide a proof-of-concept of a new CCA business model. As such, the learnings 

communicated in this report can greatly benefit the governing and executive bodies and all 

stakeholders of CCAs throughout California. 
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CHAPTER 2: 
Project Approach 

The Richmond AEC Project team selected the city of Richmond as the project demonstration 

site due to its commitment to clean energy adoption and its status as a CalEnviroScreen-

designated disadvantaged community faced with acute environmental and economic 

challenges. By implementing a community-focused VPP in Richmond, MCE and the project 

team sought to demonstrate how a VPP can optimize economic and resilience value at the 

community and the grid level while directing new revenues and societal benefits to low-income 

residents. To support these efforts, the project leveraged an existing social impact bond 

program to demonstrate the economic viability of DER and efficiency-focused home upgrades 

for lower-income residents, including first-time homeowners. Additionally, the project team 

developed an innovative VPP tariff that offered greater incentive levels for low-income and 

disadvantaged customers. MCE also implemented an innovative residential financing program 

that leverages a revolving loan fund concept to provide a sustainable funding source to help 

customers afford to implement meaningful energy upgrades, which also was structured to 

provide disadvantaged customers with enhanced value. The revolving loan offers below-

market rates for all participants, including zero percent interest for income-qualified 

customers, 2.5 percent interest for qualified customers (including medical baseline), and 5 

percent interest for all other customers. Through this project, MCE has sought to demonstrate 

that all communities can be part of and benefit directly from affordable, accessible, and 

advanced clean energy solutions. 

Project Partners 

MCE was supported by an interdisciplinary project team of consultants and contractors led by 

the AEC prime contractor, Zero Net Energy Alliance, in a partnership that included Community 

Energy and Equity Resources, Serious Controls, Energy Solutions, GPT, TRC, and RCF 

Connects, with early-stage contributions from Olivine. The project team worked with a curated 

set of original equipment manufacturers to provide dispatchable DERs, including SolarEdge, 

Evercharge, Equana, LG Electronics, SolArk, Discover, and Rainforest. Installers included Alco 

Building Solutions, Grid Alternatives, Sonomarin, EP Builders, TLC Construction, and Next 

Solar, with Serious Controls serving as a general contractor overseeing DER installations and 

VPP integration. MCE also partnered with National Energy Infrastructure Fund (NEIF), a 

certified B-Corp, non-bank financial institution, to offer low-interest loans to residential 

customers wishing to install home battery systems through an innovative revolving loan fund. 

Piloting a Community-Focused VPP: A New Path Forward for CCAs 

VPPs serve as flexible assets that transform decentralized, consumer-side DERs — including 

generation assets, storage assets, and load management tools such as smart thermostats and 

electric vehicle (EV) chargers — into grid management resources. By using the aggregated 

capacity of connected DERs, VPPs provide a cost-effective and efficient solution to mitigate 

grid congestion, lower system costs, enhance system reliability and resilience, and support the 
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transition toward a more sustainable energy future. This advanced technology can also reduce 

overall carbon intensity on the grid and support CCA compliance with the new LMS and other 

emerging regulations. 

Despite these prospective benefits, the CEC has identified several key challenges facing such 

advanced energy solutions, including a lack of meter-based data for energy planning and 

effectiveness evaluations, ineffective financing strategies, the presence of social inequity in 

accessing advanced energy solutions, and a lack of community engagement in clean energy 

planning. While VPPs can contribute to grid health, decarbonization, and regulatory 

compliance, challenges in program design and implementation in the CCA context can result in 

limited uptake among low-income residential and small commercial customers. The innovative 

program strategies described below were intended to address each of these challenges. 

CCA as Demand Response Provider 

The MCE VPP mobilizes a set of roles available to all CCAs that work together in a unique way 

to position the CCA to harness new use cases. All California CCAs are scheduling coordinators, 

which enables them to participate in the state energy and ancillary service markets and 

empowers CCAs to become registered demand response providers (DRP). DRPs can form and 

operate aggregations of behind-the-meter DERs capable of providing measurable load 

flexibility. By functioning as their own DRPs, CCAs can access new revenue streams through 

market integrated use cases and realize cost savings by pursuing non-market integrated use 

cases. 

Many CCAs have opted to outsource DRP functions and VPP implementation to third-party 

aggregators, which increases implementation cost and often sacrifices revenue generation to 

the third-party provider. Further, opportunities for cost avoidance are often lost or diminished 

because these external vendors are not integrated with the CCA’s operations or procurement 

processes, which compromises the potential for the VPP to deliver operational cost savings. 

Thus, while VPPs can be leveraged to generate a stable return on investment for CCAs that 

own and operate their own VPPs, outsourcing DRP functions to third-party aggregators can 

effectively render VPPs financially neutral, unsustainable, or even infeasible in some CCA 

contexts. 

MCE determined that operating as its own DRP provides greater visibility and control over 

critical VPP functions and helps ensure that the fleet of connected DERs is being used to 

create optimal value for the organization and its customers. By capturing the full value of the 

VPP, MCE is further able to leverage the VPP to stabilize retail rates and provide valuable 

customer programming and community energy initiatives that benefit all ratepayers by 

lowering system costs for the community. The CCA is also empowered to establish VPP 

program designs that create open, fair, and transparent local markets that prioritize customer 

choice and rapid uptake of beneficial DERs by remaining vendor and technology agnostic.5 

5 Technology agnostic systems are those that can accommodate a wide range of different technologies, either as 
a matter of policy design or software architecture. 
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Enterprise-Level DERMS 

MCE’s VPP is the first of its kind to use an enterprise-level DERMS (eDERMS) platform that is 

designed to provide MCE full visibility and control over its VPP, including transparent access to 

real-time insights and control of the VPP’s operation and performance, while meeting high 

standards for cybersecurity and safeguarding long-term operational autonomy.6 MCE’s 

eDERMS marks an important departure from commonly used aggregator-owned DERMS 

(aDERMS), which are hosted externally in the aggregator’s cloud software environment. 

Hosting DERMS externally presents a range of potential coordination problems because the 

aDERMS architecture and methodology are not fully visible to the CCA. Further, to preserve 

operational integrity and personal privacy, it has been necessary to restrict access to the CCA’s 
data lake, which impairs data integration and VPP performance optimization. Finally, 

proprietary aDERMS are typically configured to work with a narrow band of vendors and 

technologies, which contributes to vendor lock-in,7 while termination of any contracts with the 

aDERMS provider can result in stranded assets.8 

MCE chose to work with Serious Controls to develop an eDERMS that is located behind the 

MCE firewall, enabling enhanced visibility and control, full integration with MCE’s software 

system and customer relationship management system, and enhanced cybersecurity. Because 

the eDERMS is owned and operated by the CCA, MCE can integrate the full range of vendors 

and technologies into its VPP while also accommodating interconnections with other aDERMS. 

In this way, the eDERMS can facilitate an accelerated scale-up of VPP capacity by integrating 

many competing vendors and guaranteeing customers a wide range of options to participate in 

the VPP using the vendors and products they trust. 

6 See Appendix A: Enterprise-Level DERMS Case Study. 
7 Lock-in refers to instances wherein systems become so entrenched that they cannot easily be changed, even 
when more favourable alternatives present themselves, including system upgrades or partnerships, which may be 
impossible in proprietary systems. 
8 Stranded assets are investments that were made in the past but whose value cannot be recouped. Proprietary 
systems commonly produce stranded assets when key vendors can no longer provide services or critical software 
can no longer be updated. 
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Figure 1: MCE eDERMS Hosted on Internal Servers 

This diagram illustrates how the eDERMS functions in relation to other entities, systems, and data. 
The diagram uses the following acronyms and initialisms that do not appear elsewhere in this 

document: organizations responsible for operating, managing, or participating in the electricity grid 
and markets, including TSO (transmission system operator), CAISO (California Independent System 
Operator), ISO (Independent System Operator), DSO (distribution system operator), and LSE (load 
serving entity); market or operational systems and platforms that participants must interface with 
to participate in the wholesale electricity market, including ADS (automated dispatch system), CRR 
(congestion revenue rights), DRRS (demand response registration system), MRI-S (market results 

interface – settlements), OASIS (open access same-time information system), SIBR (scheduling 
infrastructure and business rules); and categories of sensitive data, including SQMD (settlement 

quality meter data) and customer PII (personally identifiable information). 

Source: Serious Controls, 2025. 

Purpose-Built eDERMS 

MCE’s eDERMS was purpose-built for CCA applications by Serious Controls, which means it was 

designed to function and produce measurable value within the operational constraints of the 

CCA. Off-the-shelf DERMS platforms tend to require data that is not readily available to CCAs 

or mobilize use cases that do not produce measurable value for CCAs. A key challenge 

identified by the CEC that has prevented CCAs from capturing the value of advanced energy 

solutions is a lack of access to real-time meter data; as such, it has been crucial to adopt a 
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DERMS platform designed to produce value through the use cases and data streams that are 

available to CCAs. Serious Controls’ purpose-built DERMS allows MCE to leverage the data and 

systems it already has access to, including near-real-time revenue-grade metered load and 

DER performance data. By giving MCE the ability to use these data effectively, the DERMS 

gives MCE the situational awareness required to leverage the power of active load shaping to 

dynamically optimize scheduling, mitigate trading risks, and make real-time adjustments to 

enhance VPP program performance. 

Innovative DERMS Licensing and Co-Development 

The value of the eDERMS is enhanced by the unique perpetual user license that allows the 

CCA to host the software on its own servers and enterprise system in perpetuity while 

providing significant cost savings. The typical license for off-the-shelf software-as-a-service 

(SaaS)-based DERMS platforms can cost as much as $1 million per year and often comes with 

substantial hidden fees and escalators. While investor-owned utilities can recoup these costs 

through rate increases, CCAs must generally absorb such costs, which is challenging for public 

agencies operating with thin margins. By contrast, Serious Controls’ purpose-built eDERMS is 

available to CCAs for an affordable one-time licensing fee that is based on the agency’s service 

population and ranges from $20,000 to $200,000. All users that execute the perpetual user 

license agreement can make targeted investments in the platform, develop new features and 

use cases, and automatically receive updates that allow them to access enhancements made 

by other users. The perpetual user license thus encourages a robust co-development 

paradigm. 

Open-Source Code Packages and Open Communication Protocols 

MCE has embraced open-source software and communication protocols well suited for public 

agency use. Serious Controls has incorporated several open-source code packages in the 

development of the eDERMS platform to help constrain the cost of maintaining the software, 

as well as to improve the cybersecurity and overall durability of the system. These open-

source bits of software were developed collaboratively by a vast ecosystem of software 

developers led by the Linux Foundation, and they are actively patched, maintained, and 

hosted on a publicly accessible web-based server called Github. This use of open-source code 

packages can help constrain long-term operation and maintenance costs, because the ongoing 

maintenance and cybersecurity of these packages are handled by the open-source community, 

at no cost to users like MCE. 

Value-Sharing Tariff and VPP Agreement 

A key component of Richmond’s VPP is the opportunity to share value generated by the VPP 

with participating customers while enhancing the accessibility of DER assets.9 To support these 

objectives, MCE has adopted a first-of-its-kind value-sharing VPP tariff that ensures that 

customers are compensated fairly and transparently for their participation. The terms of 

participation are codified through an innovative Virtual Power Plant Agreement (VPPA) that 

establishes a long-term, mutually beneficial relationship between VPP participants and the 

9 For a closer look at the residential customer experience, see Appendix B: CARE Residential Customer Case 
Study. 
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CCA. In this way, MCE aims to address those barriers to widespread uptake of advanced 

energy solutions that have to do with social inequity and community engagement. 

The value-sharing VPP tariff, disbursed through a monthly bill credit, is designed to be an 

attractive incentive that customers, including low-income customers and renters, can plan 

around and access throughout the year.10 Residential customers can earn stackable credits 

ranging from $2 to $20 per enrolled device, with a cap of $50 for those enrolled in low-income 

discount programs, including California Alternative Rates for Energy (CARE) and Family Electric 

Rate Assistance (FERA), and $40 for those who do not qualify for these discounts.11 

Commercial and industrial customers, whose participation is rewarded through a pay-for-

performance compensation model, can even use their participation to generate revenue. 

These customers can receive bill credits at a rate of $0.11/kilowatt-hour (kWh) of measured 

load flexibility delivered to MCE’s VPP annually, capped at $300 per month for commercial 

customers and $750 per month for industrial customers.12 This monthly bill credit is estimated 

at one-third of the total estimated performance payment, divided by 12 months to create a 

monthly credit that is both manageable for MCE and predictable for the customer. Participants 

receive an annual true-up payment that is validated by a rigorous, independent third-party 

measurement and verification (M&V) process, which ensures accuracy and transparency. 

Tariff terms are protected by the VPPA, which enrolls customers in five- to seven-year 

contracts for residential and for commercial and industrial customers, respectively. Together 

with the VPPA, these terms help customers secure loans for installing assets, thus enhancing 

access to advanced energy solutions and innovative financing tools.13 Built on an agreement 

structure that was originally developed for the MCE Energy Storage Program, the VPPA is 

designed to enable retail customers, including low-income and disadvantaged customers, to 

generate revenue from California’s structured energy markets. This mutually beneficial 

relationship between MCE and participating customers provides the foundation on which MCE 

can build a VPP that is financially feasible, equitable, accessible, and scalable. 

End-to-End Installation and Services 

Complex design and installation procedures can limit access to advanced energy solutions, 

especially among residential and small commercial customers. To address this barrier, the 

project team streamlined the process of upgrading energy equipment by creating turnkey 

project design and installation solutions. The project team worked with customers to design 

systems with various technology options, weaving together incentives and rebates offered by 

various agencies, and then independently securing permits and completing installations. With 

stackable rebates for residential customers, MCE ensured that enrollment would not require a 

full-scale remodel of customers’ homes, allowing customers to join at their own pace. Because 

the VPP was designed to be technology and vendor agnostic, participation could be inclusive of 

customers with different comfort, tolerance, and space requirements. 

10 See Appendix C: Virtual Power Plant Tariff and Staff Memo. 
11 This monthly bill credit is referred to in the VPP Agreement as the Residential Monthly Advanced Payment. 
12 This monthly payment is referred to in the VPP Agreement as the Commercial Monthly Advanced Payment. 
13 See Appendix D: Virtual Power Plant Agreement. 
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The Richmond AEC Project also included a special program, the Zero Net Carbon Ready Homes 

Program, which was designed to integrate affordable housing rehabilitation with clean energy 

technology.14 This program brought MCE together with RCF Connects (formerly the Richmond 

Community Foundation), which acquires abandoned and blighted homes and rebuilds and 

retrofits them with clean energy assets eligible for enrollment in the VPP. These homes were 

made available to first-time, low-income homeowners at below-market rates through another 

partnership with SparkPoint Contra Costa. This program prioritizes low- and moderate-income 

first-time home buyers who are already Richmond residents, ensuring zero displacement. The 

program was designed to increase access to homeownership, boost local property values, 

reduce blight, address historical inequities due to redlining, and contribute to neighborhood 

stabilization. It has been supported by a social impact bond, which is supported by Mechanics 

Bank and the balance sheet of the city of Richmond. This novel financing method provides 

loan guarantees that ensure below-market-rate interest, while maintaining these homes in an 

ongoing affordable housing program context upon resale. 

Expected Benefits of a Community-Focused VPP 

The Richmond VPP was designed to demonstrate a wide range of benefits that a 

CCA-operated, community-focused VPP can deliver to the grid, the environment, and its entire 

community. By introducing the suite of innovations that underpin its VPP, MCE has advanced 

these benefits. 

• Grid Health Benefits 

o Enhanced Grid Reliability — VPPs enable CCAs to better align DER deployment 

and performance with supply and demand patterns, to mitigate energy 

imbalances. During supply shortfalls, coincident peak loads can be shifted to off-

peak hours; grid congestion can be alleviated by using and storing renewable 

energy when it is abundant. 

o Enhanced Resilience for Participating Customers — Customers who enroll solar 

assets with battery energy storage systems can gain resilience support through 

the VPP during planned and unplanned grid outages, during which the DERMS 

can coordinate these assets to modulate energy storage and use patterns to 

meet resilience needs. 

o Enhanced Resilience for the Community — Solar assets sited alongside battery 

energy storage systems at critical facilities can support community resilience 

centers that can provide critical services and shelter during emergencies, 

including extreme weather events. 

• Environmental and Environmental Justice Benefits 

o Reduced Solar Photovoltaic (PV) Curtailment — VPPs can orchestrate DER fleets 

to store solar PV energy when it is abundant, reducing the need for curtailment. 

14 See Appendix E: Zero Net Carbon Ready Homes Program Case Study. 
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o Reduced Carbon Intensity of the Grid — By delivering load flexibility during peak 

demand periods, VPPs ease dependence on gas-fired peaker plants currently 

used to address energy shortfalls. 

o Reduced Local Air Pollutants in Urban Areas — Due to discrimination in public 

planning, peaker plants tend to be located in urban, industrialized areas; thus, 

reducing dependence on peaker plants also reduces localized air pollutants in 

these areas. 

• Economic Benefits to the CCA 

o Revenue Generation — By operating its own VPP, MCE is empowered to 

participate in California Independent System Operator (California ISO) markets to 

generate revenue for the CCA. The VPP thus enables a truly novel CCA business 

model, based on wholesale market participation, that provides CCAs financial 

stability, as margins from the traditional CCA business model have become 

unreliable. 

o Operational Cost Savings Through Cost Avoidance — VPP deployment also 

enables a wide range of non-market integrated cost avoidance use cases, 

collectively referred to as active load shaping use cases, as well as soft cost 

avoidance use cases where savings are embedded within broader operational 

benefits or bundled with other program features. 

o Reduced Licensing Fees — The eDERMS perpetual user license substantially 

reduces operation and maintenance costs. 

o Risk Mitigation — The purpose-built eDERMS improves MCE’s situational 

awareness and enhances load forecasting capabilities, enabling the agency to 

better manage risk. MCE’s commitment to vendor and technology agnostic 
program design mitigates the threat of vendor lock-in and stranded DER assets. 

• Economic Benefits for Customers and Communities 

o Compensation for Participating Customers — The VPP tariff directly compensates 

participating customers through monthly bill credits. 

o Cost Savings for Participating Customers — Participating customers gain access 

to advanced energy assets that mitigate time-of-use rates and enhance energy 

efficiency. 

o Social Equity Benefits for Non-Participating Customers — The VPP can lower and 

stabilize rates for all customers by providing MCE with a steady source of 

revenue not reliant on retail rates. Because this benefit is enjoyed by all 

customers, the VPP can enhance social equity across the service area. 

o Local Economic Development — Programs that encourage DER adoption drive 

local job growth in the renewable energy sector, which is especially impactful in 

Richmond and other disadvantaged communities. 
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o Local Financial Stability — By lowering energy costs and installing assets that 

increase property values, community-focused VPPs and aligned DER deployments 

enhance local financial stability. Innovative programs like the Zero Net Carbon 

Ready Homes Program, which pair affordable housing rehabilitation with clean 

energy technologies, increase property values and contribute to neighborhood 

stabilization. More resilient and efficient energy infrastructure can help recruit 

and retain businesses, thus boosting local tax revenue and attracting 

investments. 

• Operational Benefits 

o Full Ownership, Visibility, and Control of VPP — By operating its own VPP as a 

DRP using its own eDERMS platform, MCE retains full ownership, visibility, and 

control of its VPP. 

o Enhanced Situational Awareness — The purpose-built eDERMS allows the CCA to 

leverage accessible telemetry and meter data to gain the situational awareness 

required to maximize the value of the VPP. 

o Integration With CCA Enterprise and Cloud Environment — Because the eDERMS 

is situated within MCE’s firewall, the VPP can operate with tighter integration 

with MCE’s enterprise system and cloud environment. 

o Enhanced Cybersecurity — Secured within MCE’s firewall, MCE’s VPP can operate 

at a higher standard for cybersecurity. 

o Mitigated Risk of Vendor Lock-in and Stranded DER Assets — The purpose-built 

eDERMS and perpetual user license give MCE the ability to implement vendor 

and technology agnostic program design, thus mitigating the risks of vendor 

lock-in and stranded assets. 

o Enhanced Internal Capacity for CCAs — CCA-operated VPPs build internal 

capacity for VPP implementation, management, optimization, and expansion. 

• Regulatory Benefits 

o Compliance with LMS Regulations — The VPP offers CCAs a method for 

complying with LMS that does not rely on dynamic pricing strategies, which pose 

operational challenges for CCAs that lack real-time meter data. 

o Enhanced Credibility Among Regulators and Policy Makers — By operating their 

own VPPs, CCAs can demonstrate their core competency in delivering grid 

services and market integrated DR programs. 
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Key Project Milestones 

Key project milestones are described in Table 1. 

Table 1: Key Project Milestones 

Task Product(s) Duration 

Richmond AEC 
Implementation Project 
Proposal 

Agreement and Revised Scope of Work 7/2020 

Technical Advisory 
Committee (TAC) 
Formation 

List of Potential and Final TAC Members; 
Documentation of TAC Member Commitment 

7/2020 

Phase II Relaunch of 
MCE VPP Community 
Program 

Disadvantaged Community Program Participation 
Guide; Pre- and Post-Technology Installation 
Photographs; Contract Performance Report #1 

4/15/2020– 
9/15/2020 

Modify Existing MCE 
VPP Community 
Technology Suite 

DER Community Use Case and Technical 
Requirements Report 

9/15/2020 

MCE VPP Community 
Marketing, Education 
and Outreach 

Disadvantaged Community Program Marketing 
Plan; Disadvantaged Community Outreach 
Materials; Richmond VPP Community Program 
Case Study 

4/15/2020– 
1/15/2021 

Operate, Enhance, and 
Scale MCE VPP 
Community 

Quarterly Progress Reports and VPP Participation 
Agreements 

7/10/2020– 
12/15/25 

Design Zero Net Carbon 
Ready Homes Project 
and Select Technologies 

Zero Net Carbon Ready Homes Procurement 
Brochure; Request for Quote; Copies of Permit 
Applications and Construction Documents 

3/01/2020– 
3/01/2020 

Construct Zero Net 
Carbon Ready Homes 

Training Memoranda; Pre- and Post-Technology 
Installation Photographs; Project Metrics Document 

3/01/2020– 
12/15/25 

Educate and Support 
Zero Net Carbon Ready 
Homeowners 

New Zero Net Carbon Ready Home Educational 
Materials; Home Walk-Through Memorandum 

3/01/2020– 
12/15/2020 

Conduct Zero Net 
Carbon Ready 
Marketing, Education, 
and Outreach 

Contractor Zero Net Carbon Ready Education 
Materials; Public Agency Zero Net Carbon Ready 
Education Materials; Zero Net Carbon Ready 
Career Roadmap; Model Zero Net Carbon Ready 
Webpages; Zero Net Carbon Ready Program 
Development Case Study 

4/01/2020– 
10/01/2022 

Creation of M&V Plan M&V Plan 3/01/2020– 
5/01/2020 

M&V of DER Community DER Community M&V Performance Report 7/01/2023 
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Task Product(s) Duration 

M&V of Zero Net 
Carbon Ready Homes 

Zero Net Carbon Ready M&V Report; Zero Net 
Carbon Ready Home Cost-Effectiveness Report; 
Survey Results 

7/01/2023 

Evaluation of Project 
Benefits 

Kick-Off, Midterm, and Final Benefits Questionnaire 3/31/2020– 
1/31/2025 

AEC Environmental 
Dashboard and AEC 
Open Data Guidebook 

Richmond AEC Environmental Dashboard; 
Richmond AEC Data Exchange Procedures Manual 

6/01/2022– 
2/01/2022 

Develop AEC Solutions 
Center and AEC 
Solutions Toolkit 

Annotated Bibliography of AEC Resources; AEC 
Solutions Toolkit; AEC Deployment Needs and 
Opportunities in California’s Cities Whitepaper 

8/03/2020– 
4/30/2021 

Final Meeting Final Meeting Agreement Summary; Schedule for 
Completing Agreement Closeout Activities; All Draft 
and Final Written Reports 

3/15/26 

Completion of Final 
Report 

Draft and Final Reports 08/25– 
03/26 
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CHAPTER 3: 
Results 

The Richmond AEC Project team was successful in demonstrating how CCAs can use a suite of 

programmatic innovations to implement a community-focused VPP that can be financially fea-

sible while delivering crucial economic and resilience benefits to disadvantaged communities. 

The project team was able to secure participation from a diverse range of customers and 

leverage additional grants and social impact bonds to retrofit dilapidated housing stock with 

advanced energy technologies to deliver lower energy costs and community-wide VPP benefits. 

Securing Participation From a Diverse Range of Customers 

The Customer Journey 

The VPP customer journey was designed to be accessible and attractive for all customer 

classes, regardless of prior knowledge of advanced energy solutions. MCE offered end-to-end 

project management and turnkey design and installation services to ensure a smooth 

customer journey.15 

Outreach and Engagement 

MCE used its data systems to identify accounts in the city of Richmond that could optimize the 

value of the VPP and advance its community benefit goals. Data analysis was used to find 

commercial and industrial customers with load profiles that matched MCE’s active load shaping 

use case, especially those accounts with existing solar PV with significant energy demand in 

the 4:00 p.m.–9:00 p.m. window. For residential customers, MCE prioritized outreach to low-

income, CARE/FERA, and medical baseline customers. MCE then assessed load profiles to 

identify the best candidates for active load shaping and emailed them to apply. Follow-up 

communications were sent in the mail to eligible customers on co-branded letterhead between 

MCE and the city of Richmond. All customers were also welcome to reach out proactively to 

MCE regarding VPP participation through a newly produced webpage, 

mcecleanenergy.org/virtual-power-plant. 

Eligibility 

Before enrolling in the VPP, customers were required to meet a set of eligibility requirements, 

listed in the virtual power plant tariff.16 Requirements were as follows. 

• Electric Service Provider: must be an MCE customer 

• Revenue-Grade Meter: must have a revenue-grade internal meter that monitors energy 

consumption 

15 Customer participation was designed with the ratepayer’s interests in mind, and the strategies adopted by MCE 
have also been shown by the Brattle Group and Lawrence Berkeley National Labs to increase VPP enrollment 
(Hledik et al. 2024b, 6). 
16 For a full list of specific eligibility requirements, please see Appendix C: Virtual Power Plant Tariff and Staff 
Memo. 

https://mcecleanenergy.org/virtual-power-plant
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• Program and Market Participation Conflicts: must not be currently enrolled in another 

DR program or rate tariff 

• Load Shifting Potential: assets must have the ability to shift load in response to 

program events 

• Technology Vendor/Management Service: must use a technology vendor/management 

service that meets the criteria for technology vendor participation 

• Execution of Agreement: must agree to MCE’s VPPA, including the terms within, such as 

agreeing to connect DERs to the local WiFi connection 

• Consent to Share Data: must consent to share meter and telemetry data with MCE 

Enrollment 

Once customers applied and MCE verified their eligibility, the Serious Controls team 

coordinated an on-site visit where members could review existing equipment, recommend 

upgrades, and field questions. The Serious Controls team then created a customized proposal 

of eligible DERs — a rigorous process that involved generating a personalized baseline, 

forecasting price impacts, and providing various modeling scenarios — and the customer chose 

the option that was right for them. The customer then reviewed and signed the VPP 

Agreement. The enrollment process, which was facilitated by program partners and MCE, 

typically lasted 4–6 weeks.17 

Approvals and Installation 

The project team next applied for permits from the relevant authorities, including any 

applicable interconnection and permission-to-operate approvals, Mutual Homes Corporation or 

city permitting offices. Once permissions were secured, the project team scheduled and 

completed the installation of new equipment, and local officials and utility representatives 

conducted necessary inspections to ensure that installations and interconnections met all 

required codes and regulations. This process usually took between 4 and 12 months, 

depending on the complexity of installation. 

MCE worked with a curated set of original equipment manufacturers that could provide the 

smart and dispatchable DERs needed for the project, including SolarEdge, Evercharge, 

Equana, LG Electronics, SolArk, Discover, and Rainforest. A suite of installers was also brought 

in, including Alco Building Solutions, Grid Alternatives, TLC Construction, Sonomarin, EP 

Builders, and Next Solar. Serious Controls served as a general contractor.18 

17 For details on residential customer enrollment processes, see Appendix F: Homeowner Customer Journey and 
Appendix G: Homeowner Outreach Brochure. For details on commercial and industrial customer enrollment 
processes, see Appendix I: Commercial and Industrial Customer Journey and Appendix J: Commercial and 
Industrial Outreach Brochure. 
18 Serious Controls created a guide for contractors working on the Zero Net Carbon Ready Homes Project: see 
Appendix H: Contractor Guidelines. 
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Operations 

Once projects were completed, participants received a welcome packet of informational 

materials and equipment warranties to help them understand their new system. The project 

team conducted a final walk-through, during which they explained how the equipment worked 

and answered any questions. Customers could then begin receiving the on-bill credits, energy 

savings through more efficient appliances and time-of-use rate management, and, where 

storage systems were installed, the benefits of enhanced resilience during planned and 

unplanned grid outages. 

Serving the Needs of Diverse Customer Classes 

Residential Customers 

MCE designed the project and coordinated with equity investors to ensure that participation 

was accessible to all customers, regardless of income, with a focus on minimizing out-of-

pocket expenses. MCE succeeded in offering low- or no-cost options by collaborating with 

NEIF, a certified B-Corp, non-bank financial institution. NEIF was able to offer loans with a mix 

of market and below-market rates to residential customers wishing to install home battery 

storage systems. MCE allocated $4 million in reserves to help fund the loans with NEIF 

administration. Pooling their efforts, they were able to extend three categories of loans: 

• Low-income customers qualified for a 10-year, zero percent-interest loan. 

• Customers on medical baseline and those who lived in high-fire threat districts qualified 

for a 10-year, 2.5-percent-interest loan. 

• All other eligible customers qualified for a 5-year, 5.5-percent-interest loan. 

This strategy was designed with the understanding that higher-income participants with 

higher-interest loans would offset any loan fees, losses, or subsidies associated with low-

income customers. The loans were thus self-sustaining and allowed the staff to use the initial 

investment as a revolving loan fund. 

As previously noted, the Zero Net Carbon Ready Homes Program was funded through RCF 

Connects, which succeeded in leveraging funds from a social impact bond, established in 2015 

by the city of Richmond, to purchase and rehabilitate abandoned properties and make them 

available to first-time homebuyers at below-market rates. Each home was outfitted with 

advanced energy assets and automatically enrolled in the Richmond VPP. This program 

element was designed as a holistic response to a host of community challenges, including 

persistent barriers to equitable homeownership and a large stock of blighted housing, much of 

which is legacy temporary housing built during World War II. This stock has depressed 

property values and contributes to Richmond’s designation as a CalEnviroScreen 

disadvantaged community. This project element also addressed key challenges identified by 

the CEC, including uneven access to advanced energy assets, acute local clean energy and 

resilience needs, and high energy costs associated with time-of-use rate management. In 

total, five homes were rehabilitated during the grant period, with more ongoing as of the first 

quarter of 2026. As new owners of zero net carbon ready homes, participants can access the 
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full set of economic, resilience, and project management benefits associated with VPP 

participation while reversing a key driver of social and financial inequity. 

Commercial Customers 

MCE was able to engage a diverse set of participating commercial customers, including Essex 

Property Trust, a large and well-regarded multifamily real estate investment trust.19 

Participation in the VPP was attractive to Essex because the VPP brought together and 

enhanced the value proposition of rooftop solar and EV charging assets. Many real estate 

companies have legacy solar assets and are planning to install EV charges in alignment with 

new mandates. With new Net Energy Metering 3.0 terms20 , many entities with solar 

installations will end up paying for energy exports rather than earning revenue. However, 

pairing solar with battery storage and smart EV chargers dispatched by the VPP can optimize 

energy flows to minimize peak costs and demand charges and enable solar and EV charger 

assets to be used together to improve the economics of each. The VPP provides a means of 

using EV chargers to minimize exports and maximize the on-site use of solar while minimizing 

EV grid draws during peak time-of-use windows. Using these assets together and enrolling 

them in the VPP allows property owners to lower costs, increase their margins on EV charging, 

and earn $0.11/kWh for their load flexibility. MCE was also able to recruit other commercial 

and municipal customers into the VPP program, including Bridge Arts and the city of 

Richmond, allowing them to secure upgrades that align with their community benefit 

mandates while supporting the CCA’s goals. 

Barriers, Challenges, and Lessons Learned 

Attracting Industrial Customers 

The Richmond VPP succeeded in gaining participation from key customer classes that tend to 

be underrepresented in advanced energy solution uptake, including CARE/FERA and medical 

baseline customers and small commercial customers. However, the VPP was unable to gain 

participation from industrial customers. While the $0.11/kWh credit for delivered load 

flexibility, with the expectation for everyday load shaping, was attractive to smaller customers 

because it allowed customers to generate steady revenue throughout the year, this tariff 

proved an insufficient value proposition for large industrial customers. Instead, industrial 

customers expressed their preference for participating in a handful of load-shifting events, 

each with a larger payoff. 

An important lesson from the project was that differentiated tariff structures are needed to 

attract the broadest possible participation, suited to the operational preferences of MCE’s 

diverse customer base. From this learning, MCE plans to develop a dynamic tariff as part of its 

Virtual Power Plant Approaches for Demand Flexibility (VPP FLEX) pilot. This dynamic tariff will 

use market data and real-time meter data to offer a much higher compensation rate that will 

be more attractive to industrial customers. 

19 See Appendix K: Multifamily Residential Customer Case Study. 
20 Effective April 15, 2023, reduced compensation for excess rooftop solar energy sent to the grid by 
approximately 75%. 
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Coordinating With Government and Public Agency Customers 

The VPP project demonstrated both unique challenges and opportunities for government and 

public agency participation. The city of Richmond proved an asset to the project due to the 

relationships and revenue streams it was able to use to advance the goals of the AEC grant. 

The city was able to leverage its existing contract with GRID Alternatives, a nonprofit that 

installs solar PV assets and provides job training for underserved communities, to provide solar 

installations in low-income residential units. These efforts directly supported the VPP by 

increasing the VPP’s residential customer base. The city of Richmond also led the Zero Net 

Carbon Ready Homes Program with RCF Connects. 

The project also revealed challenges for the city as a VPP customer. Due to the complexities 

and competing priorities that municipal governments often face, the city was unable to install 

and enroll assets in the VPP, despite several attempts to do so. Key challenges included non-

operational legacy DERs that could not be economically upgraded or integrated into the VPP 

and tight limitations on capital spending for items with a longer payback period. A key learning 

from MCE’s experience working with the city of Richmond is that collaborations with 

government and public agency customers can be a force multiplier, bringing many different 

actors and revenue streams together in support of complex program goals; however, to make 

the most of these relationships, project teams must remain nimble and open to the range of 

possible collaborations rather than overemphasizing municipalities’ roles as customers. 

Identifying VPP Use Cases 

During the project, MCE elected to pursue a set of use cases for its VPP that could be 

demonstrated to reduce costs on energy procurement, generate revenue for customers, and 

serve as proof-of-concept for wholesale market participation. The following market integrated 

and non-market integrated use cases were selected from a broad set of potential use cases for 

their simplicity and their promise of delivering clear value for the CCA, customers, and the 

grid. 

Non-Market Integrated Use Cases 

Peak Load Reduction 

Peak load reduction is part of a broader strategy of active load shaping — using the VPP to 

“shape, shift, shimmy, and shed” 21 load — and is targeted at reducing system-level coincident 

peak load. This use case requires that the VPP coordinate its DER assets to prepare for 

significant load reductions during the 4:00 p.m.–9:00 p.m. window, especially by shifting 

demand from this “duck neck” to the “duck belly” of 11:00 a.m.–3:00 p.m. each day. The 

DERMS issues signals and attempts to secure the broadest possible fleet participation, though 

customers reserve the power to override signals. Given current methodologies for calculating 

customer baselines, which are used to value active load shaping, peak load reduction use 

cases may be used for 6 to 9 months out of the year. 

21 For a full explication of this four-part framework, which describes the four service categories of demand 
response systems, see Lawrence Berkeley National Laboratory (2025). 
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By shifting toward more time-sensitive and cost-sensitive purchases, peak load reduction 

lowers procurement costs and can also lead to future reductions in resource adequacy 

requirements, which ensure that LSEs have contracted enough capacity to meet 110 percent 

of their projected demand. In other words, by reducing projected demand through active load 

shaping, load serving entity-operated VPPs can significantly reduce resource adequacy 

obligations. MCE can then pass these savings on to the entire customer base — not just VPP 

participants — through lower, more predictable rates. Additionally, peak load reduction directly 

lowers electricity rates for participating customers, who not only get monthly bill credits but 

also save on their monthly bills by avoiding costs associated with high energy use during time-

of-use hours, which correspond to coincident peak demand. 

Planned Grid Outages 

The VPP can realize another set of use cases associated with planned grid outages. In the 

case of planned grid outages such as Public Safety Power Shutoffs, wherein CCAs receive up 

to 75-hour notices, MCE can temporarily suspend active load shaping use cases and deploy 

assets to meet customer resilience needs. To prepare for grid outages, the DERMS can instruct 

solar PV systems to pre-charge home battery systems and signal heating, ventilation, and air 

conditioning (HVAC) systems and water heaters to perform precooling and preheating 

functions. During the planned outage window, the system reverts to its autonomous mode and 

deploys batteries, overriding the battery’s minimum state of charge. Planned grid outage use 

cases enhance resilience for participating customers who enroll storage assets. 

Unplanned Grid Outages 

The VPP can also coordinate DERs to support customer resilience, even during unplanned grid 

outages. While unplanned grid outages do not afford VPPs the lead time required to 

coordinate DERs prior to the event window, the DERMS can establish protocols that allow 

systems to revert to their autonomous modes with instructions to maximize customer 

resilience. During these events, the DERMS can prioritize solar self-consumption, instruct home 

battery systems to override battery state of charge pre-set levels, and direct smart appliances 

to reduce energy use to extend the life of the battery. 

Market Integrated Use Cases 

The project effectively demonstrated that CCAs can use their status as scheduling coordinators 

to operate as DRPs to aggregate behind-the-meter DER assets using the Demand Response 

Registration System and the proxy demand resource market participation model. The Proxy 

Demand Resource mechanism enables registered DRPs to bid demand reductions or load shift 

capabilities of the behind-the-meter DERs directly into wholesale energy and ancillary services 

markets and settle directly with the California ISO. During the project, MCE participated in the 

California ISO’s day-ahead wholesale markets by self-scheduling load. While the project was 

too small and time-limited for MCE to participate in a market integrated DR event, the project 

provided the opportunity for MCE to interface with California ISO systems and was successful 

in setting up the premise that a CCA acting as a DPR can settle with the California ISO directly. 

Participation in these markets could make available significant new sources of revenue that 

can be leveraged to generate a stable return on investment for CCAs that own and operate 
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their own VPPs. In future projects, MCE hopes to prove that market integration use cases can 

delineate a new business model for CCAs. 

Barriers, Challenges, and Lessons Learned 

To pursue a full complement of DER and VPP use cases, MCE evaluated a range of options for 

VPP/DER management, including outsourcing the VPP to a third-party aggregator, licensing an 

off-the-shelf DERMS platform, and collaborating on a purpose-built eDERMS. Important 

lessons were learned regarding the various tradeoffs among these VPP management options, 

informing the ultimate VPP strategy. 

While it may have been possible for MCE to outsource VPP management to a third party, thus 

optimizing operational simplicity, this approach did not align with the business model MCE 

aimed to pursue through its VPP. This business model requires: 1) the autonomy to pursue 

market integrated use cases independently to generate revenue, and 2) the control and 

visibility required to ensure that non-market integrated, cost-avoidance use cases are pursued 

that maximize value for the CCA. 

Committed to operating its own VPP as a DRP, MCE next pursued an initially promising 

contract with another SaaS vendor in orchestration and optimization software to license its off-

the-shelf DERMS platform. However, MCE quickly discovered that 1) the Saas agreement 

would require continued support, guidance, and payments to operate the software, which was 

not forthcoming, and 2) the off-the-shelf DERMS would have required significant modifications 

to deliver value to the CCA. As such, while the SaaS agreement would have theoretically 

provided MCE with the autonomy to operate its own VPP, serious technical and commercial 

risks posed barriers to realizing the value of the VPP. 

Ultimately, MCE chose to collaborate with Serious Controls to create a purpose-built eDERMS. 

Serious Controls had been working with Southern California CCA Lancaster Energy to provide 

similar services through its AEC grant, also led by Zero Net Energy Alliance, and MCE was able 

to gain a perpetual user license that supports co-development of the eDERMS with Lancaster 

Energy, along with all subsequent licensees. The eDERMS allows MCE to capture the full value 

of market integrated and non-market integrated use cases. 

Because this platform was built from the ground up for CCA applications in California, it is 

designed to leverage the near-real-time telemetry and meter data accessible to CCAs to 

mobilize the use cases most likely to deliver value to the CCA. Because the eDERMS is secured 

through a perpetual user license, MCE can avoid expensive licensing fees and escalators that 

typically accompany off-the-shelf SaaS platforms. Finally, unlike proprietary aDERMS that are 

typically configured to work with a narrow band of technologies and vendors, the eDERMS is 

built to integrate the full range of assets and grid-edge partners, even including multiple 

aDERMS providers. This vendor and technology agnostic design will help facilitate an 

accelerated scale-up of VPP capacity and ensure that MCE’s network of VPP partners remains 

fair, diverse, and open. 
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Scaling the Community VPP Solution 

The Richmond AEC Project has demonstrated that CCAs can implement financially feasible 

VPPs to address a wide range of grid and environmental needs while expanding access to 

behind-the-meter assets and delivering value to communities. Recognizing the VPP’s potential 

to identify and resolve program challenges, the CEC has committed to help scale the VPP to all 

MCE customers through its subsequent grant, VPP FLEX. With the transition to VPP FLEX, the 

VPP FLEX project team will demonstrate that concepts developed through the project can scale 

while ensuring a robust return on investment. MCE aims to recoup 20 percent of its costs 

within four years by operating a cost-effective VPP that opens up new possibilities for revenue 

generation. 

Strategies for implementing VPP FLEX are built on key learnings from the Richmond VPP. In 

VPP FLEX, MCE will develop a dynamic tariff that will allow it to maximize the financial benefits 

that flow to participating customers to better attract large industrial customers. MCE will also 

enter into formal contracts with VPP partners and extend an adapted pay-for-performance 

compensation model tested with customers. These pay-for-performance metrics will be 

customized to each partner category and, where metrics are based on total kWh of delivered 

load flexibility, validated through a third-party M&V process. This pay-for-performance model 

is designed to align incentives in support of a functional, trustworthy system that can generate 

value for all stakeholders. 

Finally, MCE will deepen its efforts to create an open, fair, and diverse market by standardizing 

its eDERMS communication protocols around OpenADR.22 As an open-source, non-proprietary 

protocol, OpenADR is an optimal option for public agencies such as MCE. OpenADR benefits 

VPP partners by ensuring inclusive integration and interoperability; gaining OpenADR 

certification will help these partners scale their operations to other DERMS without being 

forced to rebuild their systems, minimizing costs and administrative burdens. 

Public Outreach Activities and Reports 

To support scale-up of AECs and VPPs, the Richmond AEC Project developed a comprehensive 

array of outreach activities and materials, including the following key elements. 

• Richmond AEC Promotional Materials and Guides: MCE created a suite of 

materials and guides designed to promote participation in the VPP and guide customers 

through their participation journey. These guides include: 1) MCE VPP Community 

Program Participation Guide; 2) MCE VPP residential and commercial and industrial  

brochures; 3) MCE VPP residential and commercial and industrial customer journey 

documents; 4) Zero Net Carbon Ready Homes Procurement brochure; and 5) New Zero 

Net Carbon Ready Home educational materials, including webpages, designed for 

homeowners, contractors, and public agencies. The MCE Virtual Power Plant Playbook 

22 For information on use of OpenADR, see the DERMS OpenADR Guidelines at https://tinyurl.com/DERMSOpen 
ADR and Appendix L: Technology Vendor Participation Requirements. 

https://tinyurl.com/DERMSOpenADR
https://tinyurl.com/DERMSOpenADR
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was also created to communicate project objectives and benefits to broader 

audiences.23 

• AEC Deployment Needs and Opportunities in California’s Cities Whitepaper: 

This whitepaper provides a strategic roadmap to AEC and VPP scale-up in California, 

drawing on lessons learned from the Richmond and Lancaster AEC projects, sister AEC 

projects throughout the state, and comparable projects nationally. This resource 

included the creation of an AEC Solutions Toolkit, and an Annotated Bibliography of AEC 

Resources. 

• Richmond VPP Project Case Studies: The project team prepared four project case 

studies to communicate key project components to community stakeholders: 1) “From 

Distressed and Abandoned to Smart and Climate-Friendly,” sharing the success of the 

Zero Net Carbon Ready Homes Program, 2) A Multifamily Residence Showcase featuring 

the Essex solar and electric vehicle supply equipment installations, 3) “A CARE All-

Electric Home Showcase” demonstrating integrated heat pump water heaters/HVAC at 

the home of a CARE residential customer, and 4) “Community Choice VPP/DERMS in 

Action” showing integrated CCA-eDERMS operations. 

• Presentation Tour (2022–23): MCE engaged in a series of workshops and other 

presentation opportunities. These presentations were well attended by key 

stakeholders, community members, industry leaders, policy makers and regulators, and 

other grid actors. Presentations included: 

o “Building a Resilient & Equitable Grid for the Future.” The Climate Center, 
webinar, December 7, 2022. 

o “Advanced Energy Communities in Practice”, UC Berkeley Goldman School of 

Public Policy, March 21, 2023. 

o “Virtual Power Plants in California Community Choice Energy Agencies.” RE+ 

Conference, Sacramento, California, March 28, 2023. 

o “Building Resilience: The Lights on in an All-Electric Future,” BayRen, Online, 

September 20, 2023. 

o “Equitable and Affordable Clean Energy,” Lawrence Berkeley National Laboratory, 

Berkeley, California, November 13, 2023. 

o “VPP Workshop.” The Alliance to Save Energy, February 22, 2024. 

o “VPP for a Climate-Safe Electricity Grid.” California Climate Summit, Sacramento, 

March 19, 2024. 

o “VPPs in Practice.” North County Climate Change Alliance, September 12, 2024. 

23 The MCE Virtual Power Plant Playbook, How MCE’s Virtual Power Plant Is Building the Future of Energy, can be 
found at https://mcecleanenergy.org/wp-content/uploads/2024/07/MCE-Virtual-Power-Plant-Playbook_0723 
2024.pdf. 

https://mcecleanenergy.org/
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o “VPP Panel.” Lawrence Berkeley Labs CalFlexHub Symposium, Berkeley, 

California, September 24, 2024. 

o Moderated VPP Panel at California Climate Policy Summit, April 22, 2025. 

• Media: 

o MCE. 2022. “MCE announces VPP.” California Energy Markets. June 24, 2022. 

o Casey, T. 2022. “Virtual Power Plants Do More Than Aggregate: They Empower.” 
Clean Technica. June 27. https://cleantechnica.com/2022/06/27/virtual-power-

plants-do-more-than-aggregate-they-empower/. 

o Gearino, D. 2022. “Inside Clean Energy: This Virtual Power Plant Is Trying to 

Tackle a Housing Crisis and an Energy Crisis All at Once.” Inside Climate News. 

July 7. https://insideclimatenews.org/news/07072022/inside-clean-energy-

virtual-power-plant/. 

o Bates, A. 2022. “The plan to turn blighted houses into a new source of green 

power for the grid.” Grist, August 3. https://grist.org/energy/the-plan-to-turn-

blighted-houses-into-a-new-source-of-green-power-for-the-grid/. 

o St. John, J. 2022. “These California programs steer solar+batteries to low-

income households.” Canary Media, December 21. https://www.canarymedia. 

com/articles/solar/these-california-programs-steer-solar-batteries-to-low-income-

households. 

o Dickey, M.R. 2023. “San Francisco startup wants to help you electrify your 

home.” Axios San Francisco, October 2. https://www.axios.com/local/san-francis 

co/2023/10/02/startup-onsemble-home-electrification. 

o St. John, J. 2024. “California’s patchwork push to scale up virtual power plants.” 
Canary Media, February 22. https://www.canarymedia.com/articles/grid-

edge/californias-patchwork-push-to-scale-up-virtual-power-plants. 

o Hicks, W. 2024. “Net zero homes tackle Bay Area’s grid woes.” San Francisco 
Business Times, September 17, 2024. https://www.bizjournals.com/sanfrancisco/ 

news/2024/09/17/net-zero-homes.html. 

o California Aggregator. 2024. “Inside story: Virtual power plants.” CalCCA. 

Winter 2025, 6. https://cal-cca.org/wp-content/uploads/2024/12/California-Aggre 

gator-Winter-2025.pdf. 

o Klivans, L. 2025. “Meet the power plant tucked into garages and basements.” 
KQED, April 7. https://www.kqed.org/science/1996563/meet-power-plant-

tucked-into-garages-basements. 

o Guevarra, E.C., L. Klivans, M. Velasquez, J. Kariisa, and A. Montecillo, A. 2025. 

“Can ‘Virtual Power Plant' Technology Help Our Power Grid?” KQED, April 18. 
https://www.kqed.org/news/12036465/this-virtual-power-plant-is-tucked-inside-

a-house. 

https://cleantechnica.com/2022/06/27/virtual-power-plants-do-more-than-aggregate-they-empower/
https://insideclimatenews.org/news/07072022/inside-clean-energy-virtual-power-plant/
https://insideclimatenews.org/news/07072022/inside-clean-energy-virtual-power-plant/
https://grist.org/energy/the-plan-to-turn-blighted-houses-into-a-new-source-of-green-power-for-the-grid/
https://grist.org/energy/the-plan-to-turn-blighted-houses-into-a-new-source-of-green-power-for-the-grid/
https://www.canarymedia.com/articles/solar/these-california-programs-steer-solar-batteries-to-low-income-households
https://www.canarymedia.com/articles/solar/these-california-programs-steer-solar-batteries-to-low-income-households
https://www.axios.com/local/san-francisco/2023/10/02/startup-onsemble-home-electrification
https://www.axios.com/local/san-francisco/2023/10/02/startup-onsemble-home-electrification
https://www.canarymedia.com/articles/grid-edge/californias-patchwork-push-to-scale-up-virtual-power-plants
https://www.bizjournals.com/sanfrancisco/news/2024/09/17/net-zero-homes.html
https://cal-cca.org/wp-content/uploads/2024/12/California-Aggregator-Winter-2025.pdf
https://www.kqed.org/science/1996563/meet-power-plant-tucked-into-garages-basements
https://www.kqed.org/news/12036465/this-virtual-power-plant-is-tucked-inside-a-house
https://www.kqed.org/news/12036465/this-virtual-power-plant-is-tucked-inside
https://www.kqed.org/science/1996563/meet-power-plant
https://cal-cca.org/wp-content/uploads/2024/12/California-Aggre
https://www.bizjournals.com/sanfrancisco/news/2024/09/17/net-zero-homes.html
https://www.canarymedia.com/articles/grid-edge/californias-patchwork-push-to-scale-up-virtual-power-plants
https://www.axios.com/local/san-francisco/2023/10/02/startup-onsemble-home-electrification
https://www.canarymedia.com/articles/solar/these-california-programs-steer-solar-batteries-to-low-income-households
https://grist.org/energy/the-plan-to-turn
https://insideclimatenews.org/news/07072022/inside-clean-energy
https://cleantechnica.com/2022/06/27/virtual-power
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• Telling the MCE Story: 

o Awarded April 2024 East Bay Innovation Award for Community Impact. 

o Informed “Solar cities: A case study analysis of city-level enablers of expanded 

solar energy access” (E. O’Shaughnessy, A. Duckworth, S. Houck, and G. 

Barbose. 2025. Energy Research & Social Science, 127, 104321. https://www. 

sciencedirect.com/science/article/pii/S2214629625004025.) 

o Nominated RCF Connects for MCE’s McGlashan Award. 

o Submitted VPP panel to the Environmental Protection Agency’s annual 
conference, Q4 2025. 

o Presented VPP press event video at the CEC’s Electric Program Investment 

Charge (EPIC) Symposium: https://vimeo.com/1041267963?fl=pl&fe=sh. 

https://www.sciencedirect.com/science/article/pii/S2214629625004025
https://www.sciencedirect.com/science/article/pii/S2214629625004025
https://vimeo.com/1041267963?fl=pl&fe=sh
https://vimeo.com/1041267963?fl=pl&fe=sh
https://vimeo.com/1041267963?fl=pl&fe=sh
https://sciencedirect.com/science/article/pii/S2214629625004025
https://www
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CHAPTER 4: 
Conclusion 

The Richmond AEC Project addressed key challenges to adoption of technologies critical to 

supporting California’s clean energy and climate goals, including: 1) the presence of social 

inequity in accessing advanced energy solutions, 2) a lack of community engagement in clean 

energy planning, 3) a lack of meter-based data for energy planning and effectiveness 

evaluations, and 4) ineffective financing strategies. MCE addressed these challenges by 

making DER assets available to customers through turnkey project installation services at low- 

or no-upfront cost and by creating a CCA-operated, community-focused VPP capable of 

overcoming persistent data access and market barriers. The project showed that this VPP can 

secure a robust return on investment through market integrated and non-market integrated 

use cases while fostering deep community participation and sharing value among diverse 

customer classes. The project was also successful in leveraging social impact bonds to support 

advanced energy technology implementation in disadvantaged communities. In summary, the 

project showed that: 

• There is broad and diverse interest in participating in virtual power plant 

programs. Adoption of the program among many different customer classes and 

income levels has shown that the initial program communications, tariff, and agreement 

terms were attractive to customers. 

• Community choice aggregations can register as DR providers to directly bid, 

schedule, and settle with the California Independent System Operator. The 

project team interfaced with California ISO systems in preparation for market integrated 

DR events, including by registering customers in the Demand Response Registration 

System, the Automated Demand Server, the Market Results Interface Settlements, and 

other processes necessary to form and operate an aggregation for the purposes of 

California ISO market participation. Market participation will be tested in the subsequent 

grant, VPP FLEX. 

• Direct access to device-level data enabled by the eDERMS allowed MCE to 

overcome current data limitations. This access allows the CCA to remain informed 

about the performance of its system, protects the value of the system’s energy assets, 

and enables real-time innovation. 

Implications for Climate Goals and Regulatory Compliance 

By supporting the adoption of advanced energy solutions among diverse customer classes and 

demonstrating the financial feasibility of VPPs for CCAs across the state, learnings from the 

Richmond VPP can assist grid decarbonization statewide. The VPP can orchestrate DER fleets 

to store solar PV energy when it is abundant, reducing the need for curtailment of renewable 

energy. By delivering load flexibility during peak demand periods, VPPs can also ease 

dependence on gas-fired peaker plants that are currently used to address energy shortfalls. In 

curbing the use of peaker plants, California can reduce not only carbon emissions but local air 
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pollutants, which, due to discrimination in public planning, disproportionately impact 

disadvantaged communities. VPPs are thus a means of advancing environmental and 

environmental justice benefits. The project also shows that CCAs can use VPPs to comply with 

emerging LMS, providing them with an alternative to dynamic pricing mechanisms that 

typically do not function well in CCAs contexts where access to real-time meter data remains a 

persistent challenge. 

Market Implications for CCAs and Communities 

The key lesson from the project has been the successful participation of this VPP in California 

ISO markets, which opens up the possibility for an entirely novel CCA business model. The VPP 

project has functioned as a proof-of-concept that shows that CCAs can use VPPs to generate 

revenue, cut costs, and share value with customers and partners. This effort has 

demonstrated that VPP programs can be an investment in a new and vibrant business model 

for CCAs, and the project has shown how a unique set of innovations centered on the CCA’s 

ability to operate its own VPP with a purpose-built eDERMS and unique value-sharing 

mechanisms can enable that business model. These innovations involve CCAs: 

• Operating their own VPPs as DRPs. 

• Managing their VPPs through purpose-built eDERMS secured with a perpetual license. 

• Exercising a preference for open-source code packages and communication protocols. 

• Creating value-sharing tariffs codified through long-term contracts. 

• Providing end-to-end installation services. 

These innovations enable revenue generation through market integrated use cases, cost 

savings through active load shaping use cases, and rate reduction and stabilization for all 

customers, regardless of their ability to participate in the VPP. Customers who do participate 

gain access to energy efficiency upgrades, enhanced resilience, turnkey project management, 

and a value-sharing tariff codified through an innovative agreement that establishes a mutually 

beneficial paradigm between customers and the CCA. While MCE’s approach to VPP 

implementation requires internal professional development, capacity building, and staff 

involvement, the cost savings and the revenue generation opportunities that a community-

focused VPP makes possible are substantial. 

Key Learnings and Future Development Opportunities 

The project demonstrated that CCAs can operate their own VPPs to participate directly in 

California ISO markets, and that it is possible to engage a diverse range of customers — 
including low-income customers, nonprofit organizations, municipal operations, and multifamily 

commercial customers — in long-term, stable, mutually beneficial relationships that generate 

private benefits as well as public goods. By demonstrating the financial viability of this 

community-focused VPP, the project serves as a model for expanding VPPs in communities 

across MCE’s service area and across California. 
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As MCE scales the Richmond AEC Project to cover its entire service area with the CEC’s VPP 
FLEX grant, the VPP FLEX project team will use learnings derived from key challenges and 

barriers to improve performance. To attract large industrial customers, the VPP FLEX project 

team will develop a dynamic tariff capable of maximizing value-sharing based on real-time 

market data while expanding the pay-for-performance compensation model. Finally, it will 

further advance open-source communication protocols by standardizing use of OpenADR 

across diverse devices. The Richmond AEC Project successes and key learnings will pave the 

way for a more reliable, resilient, and sustainable energy system and a promising new 

business model for CCAs. 
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List of Terms/Glossary 

Term Definition 

AEC advanced energy community 

aDERMS aggregator-owned DERMS 

California 
Independent System 
Operator 

The neutral operator responsible for maintaining instantaneous 
balance of the grid system in California. The California ISO performs 
its function by controlling the dispatch of flexible plants to ensure that 
loads match resources available to the system. 

CARE California Alternative Rates for Energy 

CCA community choice aggregation 

CEC 

California Energy Commission — the state's primary energy policy and 
planning agency. The agency was established by the California 
Legislature through the Warren-Alquist Act in 1974. It has seven core 
responsibilities: developing renewable energy, transforming 
transportation, increasing energy efficiency, investing in energy 
innovation, advancing state energy policy, certifying thermal power 
plants, and preparing for energy emergencies. 

DR 

demand response — providing wholesale and retail electricity 
customers with the ability to choose to respond to time-based prices 
and other incentives by reducing or shifting electricity use, 
particularly during peak demand periods, so that changes in customer 
demand become a viable option for addressing pricing, system 
operations and reliability, infrastructure planning, operation and 
deferral, and other issues. (Source: Dan Delurey, U.S. Demand 
Response Coordinating Committee). 

DER 

distributed energy resource — small-scale power generation 
technologies (typically in the range of 3 to 10,000 kilowatts) located 
close to where electricity is used (for example, a home or business) 
to provide an alternative to or an enhancement of the traditional 
electric power system 

DERMS distributed energy resource management system 

dispatch 

The operating control of an integrated electric system, used to: 
assign generation to specific generating plants and other sources of 
supply to effect the most reliable and economical supply as the total 
of the significant area loads rises or falls; control operations and 
maintenance of high-voltage lines, substations and equipment, 
including administration of safety procedures; operate the 
interconnection; schedule energy transactions with other 
interconnected electric utilities. 
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Term Definition 

distribution 
the delivery of electricity to the retail customer's home or business 
through low voltage distribution lines 

DRP demand response provider 

eDERMS enterprise-level DERMS 

EPIC Electric Program Investment Charge 

EV 
electric vehicle — a broad category that includes all vehicles that are 
fully powered by electricity or an electric motor 

FERA Family Electric Rate Assistance 

HVAC 
heating, ventilation, and air conditioning — a system that provides 
heating, ventilation and/or cooling within or associated with a 
building 

interconnection 
The linkage of transmission lines between two utilities, enabling 
power to be moved in either direction. Interconnections allow the 
utilities to help contain costs while enhancing system reliability. 

ISO Independent System Operator 

kW 

kilowatt — one thousand (1,000) watts; a unit of measure of the 
amount of electricity needed to operate given equipment. On a hot 
summer afternoon, a typical home, with central air conditioning and 
other equipment in use, might have a demand of four kW each hour. 

kWh 

kilowatt-hour — the most commonly-used unit of measure telling the 
amount of electricity consumed over time, meaning one kilowatt of 
electricity supplied for one hour. In 1989, a typical California 
household consumed 534 kWh in an average month. 

LMS load management standards 

load 

The amount of electric power supplied to meet one or more end 
user's needs; an end-use device or an end-use customer that 
consumes power. Load should not be confused with demand, which is 
the measure of power that a load receives or requires. 

load management 

Steps taken to reduce power demand at peak load times or to shift 
some of it to off-peak times; this may refer to peak hours, peak days, 
or peak seasons. The main thing affecting electric peaks is air-
conditioning usage, which is therefore a prime target for load 
management efforts. Load management may be pursued by 
persuading consumers to modify behavior or by using equipment that 
regulates some electric consumption. 

LSE load serving entity 

M&V measurement and verification 
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Term Definition 

meter 
a device for measuring levels and volumes of a customer’s gas and 
electricity use 

NEIF National Energy Infrastructure Fund 

peak load or peak 
demand 

The electric load that corresponds to a maximum level of electric 
demand in a specified time period; the highest electrical demand 
within a particular period. Daily electric peaks on weekdays occur in 
late afternoon and early evening. Annual peaks occur on hot summer 
days. 

peak load power 
plant 

a power generating station that is normally used to produce extra 
electricity during peak load times 

PV photovoltaic 

reliability 

Electric system reliability has two components: adequacy and 
security. Adequacy is the ability of the electric system to supply the 
aggregate electrical demand and energy requirements of the 
customers at all times, taking into account scheduled and 
unscheduled outages of system facilities. Security is the ability of the 
electric system to withstand sudden disturbances, such as electric 
short circuits or unanticipated loss of system facilities. 

SaaS software-as-a-service 

tariff 
a document, approved by the responsible regulatory agency, listing 
the terms and conditions, including a schedule of prices, under which 
utility services will be provided 

time of use, esp. 
time-of-use rates 

Electricity prices that vary depending on the time periods in which the 
energy is consumed. In a time-of-use rate structure, higher prices are 
charged during utility peak-load times. Such rates can provide an 
incentive for consumers to curb power use during peak times. 

VPP 

virtual power plant — A network of decentralized, medium-scale 
power generating units and flexible loads, such as batteries, EVs, 
smart appliances, and flexible heating and cooling loads that can be 
effectively managed to the benefit of grid operators.24 

VPP FLEX 
Virtual Power Plant Approaches for Demand Flexibility, MCE’s 
subsequent grant 

VPPA Virtual Power Plant Agreement 

24 Assembly Committee on Utilities and Energy. (2025, March 12). AB 740 (Harabedian) – Virtual power plants: 
load shifting: integrated energy policy report (As amended March 12, 2025). California State Assembly. 
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Project Deliverables 

This section lists all project deliverables associated with AEC Grant Technical Tasks, as per the 

EPIC Grant Project Schedule. All project deliverables, including interim project reports, are 

available upon request by submitting an email to pubs@energy.ca.gov. 

The following deliverables were completed in satisfaction of the DER Community Program 

portion of the AEC Grant: 

• Disadvantaged Community Program Participation Guide 

• Pre and Post Technology Installation High-Quality Digital Photographs #1 

• PCR Report #1 

• DER Community Use Case and Technical Requirements Report 

• Disadvantaged Community Program Marketing Plan 

• Disadvantaged Community Outreach Materials 

• Richmond DER Community Program Case Study 

• Quarterly Progress Reports 

The following deliverables were completed in satisfaction of the Zero Net Carbon Ready 

Homes Program portion of the AEC Grant: 

• Zero Net Carbon Ready Home Procurement Brochure 

• Request for Quote 

• Copies of Permit Applications and Construction Documents 

• Training Memoranda 

• Pre and Post Technology Installation High-Quality Digital Photographs #2 

• Project Metrics Document 

• New Zero Net Carbon Ready Home Education Materials 

• Home Walk-Through Memorandum 

• Contractor Zero Net Carbon Ready Education Materials 

• Public Agency Zero Net Carbon Ready Education Materials 

• Zero Net Carbon Ready Career Roadmap 

• Model Zero Net Carbon Ready Webpages 

• Zero Net Carbon Ready Program Development Case Study 

mailto:pubs@energy.ca.gov
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The following deliverables were completed in satisfaction of the Independent M&V portion of 

the AEC Grant: 

• M&V Plan 

• DER Community M&V Performance Report 

• Zero Net Carbon Ready M&V Report 

• Zero Net Carbon Ready Home Cost-Effectiveness Report 

• Survey Results for M&V of Zero Net Carbon Ready Homes 

• Kick-Off Meeting Benefits Questionnaire 

• Mid-Term Benefits Questionnaire 

• Final Meeting Benefits Questionnaire 

The following deliverables were completed in satisfaction of the Technology and Knowledge 

Transfer Activities portion of the AEC Grant: 

• Initial Fact Sheet 

• Final Project Fact Sheet 

• Final Presentation Materials 

• Technology/Knowledge Transfer Plan 

• Technology/Knowledge Transfer Report 

• High-Quality Digital Photographs 

• Richmond AEC Environmental Dashboard 

• Richmond AEC Data Exchange Procedures Manual 

• Annotated Bibliography of AEC Resources 

• AEC Solutions Toolkit 

• AEC Deployment Needs and Opportunities in California’s Cities Whitepaper 
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Appendix L: 
Technology Vendor Participation Requirements 

The technology vendor is a VPP partner that has the ability to control the DER assets that 

comprise the VPP using an electronic interface associated with the asset. This interface must 

be able to be configured to meet the technical requirements for participation in the VPP. Two 

key sets of requirements are described below: Day-Head Market Integration requirements and 

OpenADR Requirements. 

Day-Head Market Integration Requirements 

Technology vendors must ensure that DER assets are capable of responding to dispatch 

instructions. For participation in day-ahead markets, assets with less than 10MW of curtailment 

potential do not require sophisticated communications or controls. Because day-ahead markets 

must be submitted before 10AM on the day prior to the event day, the MCE VPP will use asset 

availability information to plan its day-ahead bids. The California Independent System 

Operator will generally publish its awarded bids by 1PM on the day prior to the event day; 

subsequently, the MCE VPP will allocate awards to participants and send event notifications to 

assets. 

OpenADR Requirements 

As the Richmond VPP scales up to cover MCE’s entire service territory, MCE is requiring 

standardization around OpenADR communication protocols. To ensure an open, fair, and 

competitive advanced energy solution marketplace, MCE will assist grid edge partners in 

gaining OpenADR certification. 

Configuration of New VENs and DERs in eDERMS 

The DERMS OpenADR Guidelines, available at https://tinyurl.com/DERMSOpenADR, provide 

guidance on how virtual end nodes (VEN) and distributed energy resources can integrate with 

the purpose-built enterprise-level DERMS (eDERMS) created by Serious Controls. Supported 

VEN or DER types include battery energy storage systems, building management systems, 

non-intrusive load monitoring system units, electric vehicles, lighting controls, wireless 

thermostats, PV solar panels, and home area network units. When new VEN or distributed 

energy resources are installed, the eDERMS will require certain attributes in order to control 

and monitor the VEN, and these attributes must be entered manually through the eDERMS 

graphical user interface. Attribute fields may also be found in the DERMS OpenADR Guidelines. 

OpenADR Payload Conventions 

The DERMS OpenADR Guidelines provide predefined and custom OpenADR payloads and 

describes the payload flow, including registration sequences, default event sequences, and 

default reporting sequences. The resource also specifies three types of report requests: one 

shot, historical, and periodic. One shot reports request the most recent SINGLE interval; 

historical reports request prior data intervals captured over some time frame in the past; 

periodic reports request internals to be uploaded periodically, e.g., every 5 minutes. The 

https://tinyurl.com/DERMSOpenADR
https://tinyurl.com/DERMSOpenADR
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resource also outlines the two types of event signals used for dispatching: simple levels and 

storage specific resources. 

OpenADR VEN Specific Payloads 

In addition to these payload conventions, the DERMS OpenADR Guidelines also list OpenADR 

payloads specified for various DER types. Three types of reports are sent between the VEN 

and the virtual top node (VTN). The “Register Report” is a metadata report generated by the 

VEN that informs the VTN about the data points the VEN is willing to send. A data point 

description (rID) is required for the VTN to send a request for that particular data. Next, 

“Create Report” is a follow-up request sent by the VTN for the VEN to send a report for a 

certain set of rIDs. Finally, the “Update Report” contains the actual data points sent by the 

VEN. The rIDs and amount of intervals will match the settings from the associated “Create 

Report.” These report payload parameters may be stacked into a single report. 
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