Agreement between California Energy Commission
and

  The Regents of the University of California, Irvine

Title:
Novel Controls for Time-Dependent Economic Dispatch of Combined Cooling, Heating, and Power in Light Industrial, Commercial, and Institutional Markets with High Temperature Fuel Cells and Gas Turbines 
Amount:
$300,000.00

Term:
35 months

PIER Contact:
Rizaldo Aldas

RD&D Committee:
2/25/2010
Funding

	FY
	Program
	Area
	Initiative
	Budget
	This Project
	 Remaining Balance

	09
	Electric 
	EPAG 
	ARRA 
	$150,000
	$150,000 
	$0
	0%

	10
	Electric
	EPAG
	ARRA
	$150,000
	$150,000
	$0
	0%


For the 2009 fiscal year, the total Electric budget is $76.6 million, and for the 2010 fiscal year, the total Electric budget is $81.3 million. Within the Advanced Generation program area, $150,000 for FY 2009 and $150,000 for FY2010 were allocated for cost share funding under the American Recovery and Reinvestment Act of 2009 (ARRA) initiative. 
Recommendation

Approve this agreement with The Regents of the University of California, Irvine (UCI) for $300,000, representing a cost-share fund to the U.S. Department of Energy (DOE) under ARRA award of $1.282 million, to develop and demonstrate control system technology for optimal economic use of clean combined cooling, heating, and power (CCHP) systems in light industrial, commercial, and institutional applications. Staff recommends placing this item on the discussion agenda of the Commission Business Meeting. 
The Problem

High priority challenges related to the general technical and market barriers must be overcome to enable higher adoption of CCHP technology. Among these barriers are the lack of cost-competitive options in the appropriate size range; lack of information on the value of these systems for potential users; and the lack of controls sufficient to deal with the highly dynamic nature and relative non-coincidence of the thermal and electrical loads in many applications. Most industrial, commercial, or institutional electrical loads are highly dynamic and typically not synchronized with local heating and cooling demands. These dynamics, together with utility charges and non-export requirements often make CCHP systems less cost effective and less attractive to end-users. A new, dynamic CCHP system control approach is required to address the problem and overcome the barriers. The Advanced Power and Energy Program of UCI have received an award from the DOE ARRA in which it has partnered with Siemens Corporate Research to develop advanced control technologies for CCHP.  This effort will address the specific need for dynamic data acquisition, control system development and controls system application to emerging CCHP technologies for economic and environmental dispatch.
Proposed Research

This project will develop and demonstrate a new set of strategies and control system technology for optimal economic use of clean CCHP systems in light industrial, commercial, and institutional applications. The cost-share funding will support the data acquisition, development and testing of novel control strategies through the following tasks: 
· Develop first principles dynamic physical models of emerging CCHP technologies,

· Support installation of equipment to measure dynamic building loads and the dynamic performance characteristics of emerging CCHP technologies,

· Support field installation and performance verification of the controls in a CCHP system, and

· Support extension of the control strategies to emerging CCHP systems and technology.

Research Justification and Goals

This project "[will develop, and help bring to market] advanced electricity generation technologies that exceed applicable standards to increase reductions in greenhouse gas emissions from electricity generation, and that benefit electric utility customers" (Public Resources Code 25620.1.(b)(3)), (Chapter 512, Statues of 2006)) by:

· developing and demonstrating novel controls for time-dependent economic dispatch of CCHP in light industrial, commercial, and institutional markets with high temperature fuel cells and gas turbines  

If successful, this project will have the following benefits:

· decreased energy consumption, which will impact the longevity of limited primary energy reserves and the cost of energy supply. 

· reduced criteria pollutant emissions, which will improve air quality.

· reduced greenhouse gas emissions, which will reduce impact on the global climate. 

· decreased ultimate cost of electricity and heat due to energy saved and due to the increasing costs of emissions.

This proposed agreement also supports the general goal of SB 1250 (Perata, Chapter 512, Statutes of 2006), which states, in part, “the Public Interest Research, Development, and Demonstration Program is to develop, and help bring to market, energy technologies that provide increased environmental benefits, greater system reliability, and lower system cost, and that provide tangible benefits to electric utility customers through:

· Advanced electricity generation technologies that exceed applicable standards to increase reductions in greenhouse gas emissions from electricity generation, and that benefit electricity utility customers.

· Advance electricity technologies that may reduce or eliminate consumption of finite resources.

This proposed agreement also support California’s goal to encourage the development of environmentally-sound CHP and CCHP resources and distributed generation (DG). According to the 2008 Energy Action Plan Update, “new combined heat and power applications could play a large part in avoiding future greenhouse gas emissions due to the combined efficiency of the heat and power portions of the project. Other forms of DG, even if not renewable, can also have benefits over centrally located generation that suffers from transmission and distribution line losses. DG can also help support grid reliability.” 

Background

This project was submitted by UCI, in collaboration with Siemens Corporate Research, to the DOE funding opportunity announcement DE-PS26-08NT0004312-00 Fuel/Feedstock Flexibility and Combined Heat and Power, Area of Interest 3 – Clean Distributed Generation (DE-PS26-08NT0004312-03). The particular DOE solicitation (DE-PS26-08NT0004312-00) was issued on May 14, 2008 or prior to ARRA, with an overall objective of reducing the energy and carbon intensity of industrial processes. Among the goals of the solicitation was to enable the use of CHP and CCHP in under-utilized applications. The specific project proposed by UCI is of interest to the Public Interest Energy Research (PIER) Program and is closely related to the previously supported research and development efforts to make CCHP systems more cost effective and efficient. Previously, PIER supported the development of pre-packaged CCHP that are closely integrated with building, ventilating, and air conditioning systems, and the complimentary control system development initiative for the economic dispatch of CCHP.  
The DOE awarded four projects totaling $ 9 million for cost-shared research and development on distributed energy and combined heat and power technologies that deliver superior energy and environmental performance, corresponding to DE-PS26-08NT0004312-03. The proposal submitted by UCI was also selected, but funding was contingent on sufficient appropriations for fiscal year 2009. The project was eventually awarded $1,282,576 through the funds under the ARRA. This project or solicitation is not covered by any of the funding opportunity announcements (FOAs) subsequently released by DOE under the ARRA program and  so, is not among the FOAs listed in the Energy Commission cost-share solicitations PON-08-011 or PON-09-002. Staff is requesting to add this project under the ARRA cost-share funding budget and further requests to provide the cost-share funding award, amounting to $300,000, through an interagency agreement to UC Irvine. Providing this funding will leverage $1.28 million of federal funds into California.
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