

ATTACHMENT 4
Project Narrative Form
See the formatting recommendations in Part III, Section A.

The Project Narrative must respond to each sub-criterion below.

Technical Merit

a. The proposed project provides a clear and concise description of the technological, scientific knowledge advancement, and/or innovation that will overcome barriers to achieving the State’s statutory energy goals.
b. Describes the competitive advantages of the proposed technology over state-of-the-art (e.g., efficiency, emissions, durability, cost).
c. Provides the proposed technical specifications and describe how the project will meet or exceed the technical specifications by the end of the project.
d. Describes the technology readiness level (TRL) the proposed technology has achieved and the expected TRL by the end of the project.

Technical Approach

a. Proposal describes the technique, approach, and methods to be used in performing the work described in the Scope of Work 
b. The Scope of Work identifies goals, objectives, and deliverables, details the work to be performed, and aligns with the information presented in Project Narrative.
c. Proposal identifies the reliability that the project and site recommendations as described will be carried out if funds are awarded.
d. Identifies and discusses factors critical for success, in addition to risks, barriers, and limitations (e.g. loss of demonstration site, key subcontractor).  Provides a plan to address them. 
e. Discusses the degree to which the proposed work is technically feasible and achievable within the proposed project schedule in Attachment 6A and the key activities schedule in Section I.F
f. Describes the knowledge transfer plan, including how key stakeholders and potential users will be engaged, and the plan to disseminate knowledge of the project’s results to those stakeholders and users.
g. Discusses the following items:
· Group 1: Fractional freezing, freeze distillation, freeze concentration
i. Describe the selected technology and the industries and processes that would be most applicable to the proposed technology
ii. Identify the current best in class technology (baseline) that will be the reference point to compare the advanced technology. Discuss current TRL and the research status, (include technical paper references and web links showing technology potential)
iii. Discuss and justify how the project will meet the efficiency goals of 10 percent improvement over the benchmark and whether the focus is reducing capital cost, operational and maintenance expense or both. 
iv. Estimate performance metrics and complete Table 1a to show the current standard system baseline and how the selected technology will meet or exceed the baseline requirements.
v. Include a market demonstration plan for the technology indicating how this technology will be deployed in the market place if the system meets the efficiency goals. 
vi. Identify at least one manufacturer and at least one industrial end user who may have interest in demonstrating and deploying the technology post grant.
vii. Justify the need for EPIC funding requested, including, rationale for the cost associated with the work to be undertaken, and a cost-benefit analysis that compares project costs and other benefits for the technology at commercial scale versus current technology.
Table 1a Performance Metric for Group 1 Projects
	Performance Metric
	Baseline Performance
	Target Performance
	Evaluation Method
	End-of-Project Performance

	Efficiency: Electricity use per mass of component extracted
	
	
	
	

	Percentage of water recovered (mass of water per mass of mixture)
	
	
	
	

	Estimated Equipment Costs
	
	
	
	

	Estimated Installation Costs
	
	
	
	

	Estimated Operation and Maintenance Costs
	
	
	
	

	Other, specify
	
	
	
	


· Group 2: Industrial heat pumps for waste heat harvesting
i. Describe the selected technology and the industries and processes that would be most applicable to the proposed technology.
ii. Identify the current best in class technology (baseline) that will be the reference point to compare the advanced technology. Discuss the current TRL and the research status (include technical paper references and web links showing technology potential.)
iii. Provide analysis and justification on how the selected technology will meet or exceed the targeted metrics listed in Table 1b.
iv. Estimate performance metrics and complete Table 1c to show the current standard system baseline and how the selected technology will meet or exceed the baseline requirements.
v. Include a market demonstration plan for the technology indicating how and where this technology will be deployed in the market place if the system meets the efficiency goals. 
vi. Identify at least one manufacturer and at least one industrial end user who may have interest in demonstrating and deploying the technology post grant.
vii. Justify the need for EPIC funding requested, including, rationale for the cost associated with the work to be undertaken, and a cost-benefit analysis that compares project costs and other benefits for the technology at commercial scale versus current.
Table 1b: Targeted Metrics for Research Projects under Group 2.
	
	Category
	Requirements

	1
	Developing and testing heat pump technology for recovering medium-temperature waste heat
	Waste heat at 150-230°C (300-450°F),
COP[footnoteRef:1]>5 [1:  COP is a ratio of useful heating or cooling provided to work required.] 


	2
	Developing and testing heat pump technology for upgrading low temperature heat to higher temperatures making it more useful for industrial applications
	Difference between the temperature supplied by the heat pump, and the input temperature of heating source (ΔT) higher than 40°C (72°F)
COP>3.4

	3
	Developing industrial-scale heat pump equipment with the goal of improving project economics
	Efficiency gains that translate to improvements of more than 10 percent over the best-in-class commercially available equipment in terms of (a) lower capital and installation costs, (b) lower operational and maintenance costs, or (c) both


Table 1c Performance Metric for Group 2 Projects
	Performance Metric
	Baseline Performance
	Target Performance
	Evaluation Method
	End-of-Project Performance

	Waste Heat Temperature Limits
	
	
	
	

	COP
	
	
	
	

	Estimated Equipment Capital and Installation Costs
	
	
	
	

	Estimated Operation and Maintenance Costs 
	
	
	
	

	Other, specify
	
	
	
	


· Group 3: Emerging refrigeration technologies, including non-vapor-compression for industrial use, use of advanced heat carriers, heat exchangers, or thermoelectric materials
i. Describe the selected technology and the industries and processes that would be most applicable to the proposed technology
ii. Identify the current best in class technology (baseline) that will be the reference point to compare the advanced technology. Indicate the current TRL and the research status, (include technical paper references and web links showing technology potential)
iii. Discuss and justify how the project will meet the efficiency goals of 10 percent improvement over the benchmark and whether the focus is reducing capital cost, operational and maintenance expense or both. 
iv. Estimate and discuss how costs (capital and/operation and maintenance) will be reduced compared to the benchmarked technology. Identify specific measures, such as reduced cost for equipment, heat exchangers or compressors, use of advanced coatings to reduce maintenance costs, and/or improvements to manufacturing approaches such as 3D printing, and how the research will facilitate these reductions.
v. Estimate performance metrics and complete Table 1d to show the baseline technology and how the advanced technology will meet or exceed the baseline requirements.
vi. Include a market demonstration plan for the technology indicating how this technology will be deployed in the market place if the system meets the efficiency goals. 
vii. Identify at least one manufacturer and at least one industrial end user who may have interest in demonstrating and deploying the technology.
viii. Justify the need for EPIC funding requested, including, rationale for the cost associated with the work to be undertaken, and a cost-benefit analysis that compares project costs and other benefits for the technology at commercial scale versus current 
Table 1d Performance Metric for Group 3 Projects
	Performance Metric
	Baseline Performance
	Target Performance
	Evaluation Method
	End-of-Project Performance

	Equipment cost
	
	
	
	

	Installation cost
	
	
	
	

	Equipment size and weight
	
	
	
	

	Service intervals
	
	
	
	

	Downtime during service
	
	
	
	

	Operation and Maintenance Costs 
	
	
	
	

	Other, specify
	
	
	
	



Impacts and Benefits to California IOU Ratepayers

a. Explains how the proposed project will benefit California Investor-Owned Utility (IOU) ratepayers and provides clear, plausible, and justifiable (quantitative preferred) potential benefits. Estimates the energy benefits including annual electricity and thermal savings (kilowatt-hour and therms), greenhouse gas emission reductions, air emission reductions (e.g. NOx), water savings and cost reduction, and/or increased safety.
b. States the timeframe, assumptions with sources, and calculations for the estimated benefits, and explains their reasonableness. Include baseline or “business as usual” over timeframe. 
c. Explains the path-to-market strategy including near-term (i.e. initial target markets), mid-term, and long-term markets for the technology, size and penetration or deployment rates, and underlying assumptions.
Team Qualifications, Capabilities and Resources

a. Identifies credentials of prime and any subcontractor core personnel, including the project manager and principal investigator (include this information in Attachment 5, Project Team Form).
b. Explains the team structure and how various tasks will be managed and coordinated.
Include an organization chart similar to the one below



Figure X: Organization Chart

c. Describes the facilities, infrastructure, and resources available that directly support the project.
d. Describes the team’s history of successfully completing projects in the past 10 years including subsequent deployments and commercialization.

Budget and Cost Effectiveness

a. Budget forms are complete for the applicant and all subcontractors, as instructed in Budget Attachment.

Provide a budget by tasks, such as:
Table X: Task Budget
	Task (by major task)
	Energy Commission Funds
	Match Share
	Total

	Task 1: General Project Tasks
	
	
	

	Task 2:
	
	
	

	Task [TBD-1]: Evaluation of Project Benefits
	
	
	

	Task [TBD-2]: Technology/ Knowledge Transfer Activities *
	
	
	


* Requires 5% of total CEC funds

b. Justifies the reasonableness of the requested funds relative to the project goals, objectives, and tasks.
c. Justifies the reasonableness of direct costs (e.g., labor, fringe benefits, equipment, materials & misc. travel, and subcontractors).
d. Justifies the reasonableness of indirect costs (e.g., overhead, facility charges (e.g., rent, utilities), burdens, subcontractor profit, and other like costs). 

Funds Spent in California

This project proposes to spend $_________ of Energy Commission funds in California. 

Match Funds

Describes the types and sources of match funds available for the project.

Disadvantaged & Low-Income Communities 
a. Identifies how the target market(s) will benefit disadvantaged and low-income communities.
b. Identifies economic impact on low-income and disadvantaged communities including customer bill savings, job creation, partnering and contracting with micro- and small-businesses, and economic development.
c. Describes how the project will increase access to clean energy or sustainability technologies within disadvantaged or low-income communities and how the development will benefit the communities.
d. Applicants have letters of support from technology partners, community based organizations, environmental justice organizations, or other partners that demonstrate equity, feasibility, and commercial viability in low-income and disadvantaged communities.

Prime Name

Prime Recipient
Subcontractor Name

Role
Subcontractor Name

Role
Subcontractor Name

Role
Subcontractor Name

Role
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