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Preface 

 
The Public Interest Energy Research (PIER) Program supports public interest energy 
research and development that will help improve the quality of life in California by bringing 
environmentally safe, affordable, and reliable energy services and products to the 
marketplace. 
 
The PIER program, managed by the California Energy Commission (Commission), annually 
awards up to $62 million to conduct the most promising public interest energy research by 
partnering with Research, Development, and Demonstration (RD&D) organizations, 
including individual, businesses, utilities, and public or private research institutions. 
 
PIER funding efforts are focused on the following six RD&D program areas: 
 

 Buildings End-Use Energy Efficiency 
 Industrial/Agricultural/Water End-Use Energy Efficiency 
 Renewable Energy 
 Environmentally-Preferred Advanced Generation 
 Energy-Related Environmental Research 
 Strategic Energy Research 

 
What follows is the final report for the PIER Commonwealth Biogas/PV Mini-Grid 
Renewable Resources RD&D Program, Contract Number 500-00-036 conducted by the 
Commonwealth Energy Team, comprised of Commonwealth Energy, RER, Inc. (A wholly 
owned subsidiary of Itron, Inc), CH2MHill, Endecon Engineering, Renewable Energy 
Development Institute (REDI) and Zaininger Engineering, Inc (ZECO).  The report is 
entitled “Project 1.1 Program Planning and Analysis Final Report”.  This project contributes 
to the PIER Renewable Energy Program. 
 
For more information on the PIER Program, please visit the Commission’s Web site at: 
http://www.energy.ca.gov/research/index.html or contract the Commission’s Publications 
Unit at 916-654-5200.  Or you may review the PIER Commonwealth Website at: 
http://www.pierminigrid.org, which was created for this contract, and summarizes each 
project of the contract. 
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Abstract  
 
Project 1.1 Planning and Analysis 

 
 Project Purpose 
This project was to support research on strategies for making renewable energy more 
affordable in California.   
 
 
 Project Objectives 
 

 Define the initial Program study area,   
 Inventory the study area’s potential photovoltaic and biogas resources to assess the 

potential and to help identify and prioritize potential demonstration projects,   
 Identify a mini-grid, on which the potential distribution impact of the development 

of such resources can be assessed,   
 Conduct power flow studies to identify and quantify the benefits of various levels 

of renewable energy penetration on the local electric distribution system,   
 Identify net savings and benefits accrued by developing complementary resources. 

 
 
 Project Outcomes 
This project developed an approach for tailoring resource development within a mini-grid to 
help meet the local needs for electric generation, T&D reliability and environmental 
preservation, consisting of the following five elements: 
 

 Identification of candidate study area 
 Inventory of renewable resources 
 Assess market potential 
 Assess T&D grid impacts of fully realized mini-grid 
 Prioritization of renewable DG projects within mini-grid 
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 Project Conclusions 
It is expected that the mini-grid concept will become more viable as markets evolve, and can 
be replicated in other locations in California.  Additionally, financial market barriers can be 
addressed through continued public funding and legislative action.   
 
Further research, such as that being performed under the Commonwealth Energy Program, 
can improve cost effectiveness of renewable distributed generation however there is a need 
for further research on impacts to the local T&D system to ensure system reliability.  
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loads.  The underlying goal of the Commonwealth Energy PIER Renewables Mini-Grid 
Program is to identify potential Building Integrated PV (BIPV) and biogas energy projects, 
bring innovative technologies and business practices to these projects, assess the benefit to 
the local electricity distribution system (the “mini-grid”), and then use the findings to 
develop a business model for siting cost-effective, renewable energy projects. 
 
The Commonwealth team conducted an inventory of the biogas and non-residential BI-PV 
resources within the Chino Basin study area.  This was refined using information on 
Southern California Edison’s T&D system to establish the Chino mini-grid area.   
The map in Figure ES-1 identifies the final selected mini-grid and the electric distribution 
substation service zones within it. 
 

Figure ES-1:  Mini-Grid Map 

 
 
The current combined technical potential in the mini-grid area was estimated to be 
approximately 600 MW.  A market potential analysis resulted in an estimate of the combined 
current market potential for the mini-grid in the range of 4.6 MW to 8.4 MW with an 
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expected value of 5.3 MW.  The expected value was estimated to grow to nearly 28 MW by 
2012.  In the early years the market potential is dominated by LFG.  However, by 2012 the 
market potential is dominated by the non-residential BI-PV potential.  In order for more of 
the technical potential to be realized within the mini-grid, many market barriers will need to 
be overcome.  New ownership models, greater publicly funded incentives and educational 
programs, and the development of environmental emissions credit markets can have an effect 
on market adoption. 
 
Power flow modeling of the mini-grid’s electrical T&D system showed that there were 
significant equipment upgrade deferral benefits to be had as a result of the expected market 
potential for the renewable resources.  These benefits increased significantly when the high 
end of the market potential was modeled.  Other T&D system benefits such as voltage and 
VAR support were found to be very small.  
 
The economic and environmental benefits associated with the renewable generation potential 
have been found to be specific to the mini-grid.  The Chino basin has considerable ground 
water contamination and air pollution directly resulting from dairy cattle waste.  Full 
development of the renewable distributed generation resources has the potential to improve 
environmental management within the mini-grid.  The development of renewable energy 
credit markets would help stimulate the development of the mini-grid. 
 
Because the technical potential can be so large within the mini-grid area, as demonstrated in 
the Chino mini-grid, some means of prioritizing the finite available public funds will be 
necessary so as to optimize the public benefits.  The demonstration project prioritization 
phase of the Commonwealth Energy program has created a mechanism that can be replicated 
and provide this needed prioritization of public funds.  By identifying all the relevant criteria 
and providing each with a numeric weighting factor, all future renewable generation projects 
within a mini-grid can be scored and prioritized to optimize their public benefit. 
 
 
ES.2  Study Conclusions and Recommendations 
The Program Planning and Analysis Project developed an approach for tailoring resource 
development within a mini-grid to help meet the local needs for electric generation, T&D 
reliability and environmental preservation.  The approach consists of the following five 
elements: 
 

 Identification of candidate study area 
 Inventory of renewable resources 
 Assess market potential 
 Assess T&D grid impacts of fully realized mini-grid 
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 Prioritization of renewable DG projects within mini-grid 
 
This approach can be replicated in other locations throughout California.  The area studied in 
this project has an abundance of biogas (LF, WWT, Dairy waste and food waste) and PV 
resources.  It was found that the combination of biogas and non-residential BI-PV electric 
generation produces an excellent match to the local electric demand profile.   
 
It is expected that the mini-grid concept will become more viable as green tag and GHG 
credit markets evolve.  Other financial market barriers can be addressed through continued 
public funding and legislative action.  New ownership models similar to the one being tested 
by Commonwealth Energy and IEUA can also remove market barriers. 
 
Further research, such as that being performed under the Commonwealth Energy Program, 
can improve the cost effectiveness of renewable distributed generation suitable for use in a 
mini-grid.  However, there is a need for further research on DG impacts to the local T&D 
system to ensure that system reliability is not jeopardized.  
 
For a mini-grid to be fully realized, an unprecedented level of cooperation between the local 
T&D owner, the State and local government agencies is required.  These market actors must 
work together during all phases of the process to ensure that all the benefits of the mini-grid 
are achieved.  This programmatic approach requires a champion and the Energy Commission 
is the logical choice to fill this roll. 
 


