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Load Shaping for renewable energy variability with Agricultural Land

Increase the Cost-Competitiveness of Renewable Generation Renewable Energy â€“ Low cost Load Shaping Tool 

California is the largest agricultural producing state in the country and possible the world. Each of our crops require 
significant amounts of energy during the full year to pump water to the crops and to pressurize the irrigation 
equipment. 

This initiative proposal is based on the large volume of crops that always needs to be irrigated and soils ability to 
hold water. The goal of the initiative is to find technologies that will allow agricultural land to be used as a low-cost 
energy grid load shaping tool, with the ability to take both demand response calls and receive the variability energy 
spikes of renewable energy sources. 

Due to the size of the agriculture industry, this initiative has great potential to work out the extreme variability as more 
renewable come on line

Additional submitted attachment is included below.
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STATE OF CALIFORNIA – NATURAL RESOURCES AGENCY EDMUND G. BROWN JR., Governor 
 

 
The Energy Commission is currently soliciting ideas and stakeholder input for the 2018 – 2020 
EPIC Triennial Investment Plan. For those that would like to submit an idea for consideration in 
the 2018-2020 EPIC Triennial Plan, we ask that you complete the form below. Submittals are 
due by 5:00 p.m. on February 10, 2017. 
 
Part 1. Initiative Description and Purpose: 
1. Please provide a brief description of the proposed initiative: 

 

2. What technical and/or market barriers would the proposed initiative help overcome? For scientific 
analysis and tools, what knowledge gaps would the proposed initiative help fill? 

 

 
  

CALIFORNIA ENERGY COMMISSION 
1516 NINTH STREET 
SACRAMENTO, CA  95814-5512 
www.energy.ca.gov 

 



Part 2. Benefits and Impacts 
3. If this initiative is successful, either fully or partially, what would be the expected impact? 

Who are the primary users and/or beneficiaries? 

 

4. Describe what quantitative or qualitative metrics or indicators would be used to evaluate 
the impacts of the proposed initiative: 

 

 
  



5. Please provide a list of peer-reviewed references that support the responses for questions 3 
and 4. Proposed initiatives that include peer-reviewed references will be given stronger 
consideration.  

 

6. (For technologies only) What competitive advantages does the proposed technology 
solution have over current benchmark technologies? If the technology is beyond the 
prototype stage, what strategies do you suggest to bring to scale? 

 

 
  



Part 3. Connection to Energy Commission’s EPIC Framework 
Energy Commission staff have developed a draft strategic framework to guide the CEC’s 
planning and implementation of EPIC across triennial investment cycles. One of the objectives 
of the draft strategic framework is to communicate a consistent set of priorities for organizing 
current and future EPIC investments. 
 
7. Please indicate which of the following strategic framework themes you feel the proposed 

initiative best fits within: 
• Advance Technology Solutions for Deep Energy Savings in Building and Facilities 
• Accelerate Widespread Customer Adoption of Distributed Energy Resources 
• Increase System Flexibility from Low-Carbon Resources 
• Increase the Cost-Competiveness of Renewable Generation 
• Create a Statewide Ecosystem for Incubating New Energy Innovations 
• Maximize Synergies in the Water-Energy-Food Nexus 
• Develop Tools and Analysis to Inform Energy Policy and Planning Decisions 
• Catalyze Clean Energy Investments in California’s Underrepresented and 

Disadvantaged Communities 

 
 
 
If Other, Please Specify 
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	Description and Purpose: Increase the Cost-Competitiveness of Renewable Generation Renewable Energy – Low cost Load Shaping ToolCalifornia is the largest agricultural producing state in the country and possible the world. Each of our crops require significant amounts of energy during the full year to pump water to the crops and to pressurize the irrigation equipment.  This initiative proposal is based on the large volume of crops that always needs to be irrigated and soils ability to hold water.  The goal of the initiative is to find technologies that will allow agricultural land to be used as a low-cost energy grid load shaping tool, with the ability to take both demand response calls and receive the variability energy spikes of renewable energy sources. Due to the size of the agriculture industry, this initiative has great potential to work out the extreme variability as more renewable come on line
	Technical and Market Barriers: The market barrier is the cultural behavior of farming on the way irrigation is operated now.  The goals of the initiative are to address the cultural behaviors and operational challenges. Examples are limited pumping capacity on farms, can efficiencies free up capacity, what is the trade off if farmers are given incentives to have excess capacity that can be used for variability?The knowledge gaps that the initiative helps fill are how to use the soils holding capacity of water as a path to renewable energy load shaping challenges. This can include new infrastructure designs, new irrigation methodologies, new equipment design or investment in new farm capacities.
	Expected Impact: Crop irrigation is a year-round activity in California, consuming 10 billion kWhs. A partial success in enabling agriculture irrigation for load shaping is significant, but also opens the path to additional capacities that may have road block now but will be identified during the initiative.Enabling flexibility of a large energy user allows improvements in overall energy grid management and, thus, benefits all rate payers in energy grid security.
	Metrics or Indicators: Quantitative is the effective comparison of energy used to applied irrigation between a control crop and an experimental crop.  It is suggested that almonds should be given preference as the selected reference crop, since it is the crop with most acreage planted in California (1 million).  A second crop could be citrus, since citrus is widely distributed in California.Qualitative metrics is the cultural acceptance of farmers that they can assure crop protection without physically viewing the irrigation system. These are measured with direct interviews with the farmers throughout the research. 
	Peer-Reviewed References: Cultural and capacity challenges are listed in the following report:Marks, G., Wilcox, E., Olsen D., Goli, S. “Opportunities for Demand Response in California Agriculture Irrigation: A Scoping Study” Ernest Orlando Lawrence Berkeley National Laboratory: LBNL-6108E (2013)
	Competitive Advantage: The innovative technologies are both new and existing but are on the fringes due to their transformative changes in crop irrigation or irrigation management.  The current benchmark technologies are all focused on farmers control with no automatic cyber interconnection to make decisions based on energy grid needs.  It is a direction that the independence of the two industries (agriculture and energy) need to move into eventually. This author feels that limiting the initiative(s) to any one stage of development limits the larger potential for innovation advancement, especially when trying to identify initiatives that are transformative. Maybe another way to view validating grants for innovation is on both potential to meet initiative and sales under a dollar value per year ($500,000 or $1,000,000). The reasoning is that entrepreneurs by nature will have pushed their innovations toward revenue even before the market was ready for transformative change; or, in some cases, have pushed the innovation without proper positioning within the energy segment (focus was on other drivers like water efficiency). Therefore, these early innovations still need support and validation to grow.  On the other side of the spectrum are early stage innovations that require fundamental beta testing or prototype manufacturing.  Without the heavy burden of EPIC grant, but more like a CAPSEED or, even better, a micro development incubator that measure success on the innovations tested instead of the innovations funded.  
	If Other Please Specify: Advance Technology solutions for Deep Energy Savings in Building and Facilities (if we treat agricultural farming as a building).   Also Maximize Synergies in the Water-Energy-Food Nexus
	Framework Fit: [Increase the Cost-Competiveness of Renewable Generation]


