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BPA

 Background
 Federal Agency serving 140+ public utilities
 Service territory 8 states
 Almost exclusively hydro based system – low carbon
 Multi-family water heating is top research priority

 Millions invested CHPWH market for over 10 years:
 Research
 Pilot Projects
 Manufacturer Engagement
 Technical Development



3

Central Water Heater Market Environment

 Provide support for and 
address
 Policy Requirements
 Utility Program Support
 Market Adoption/Deployment

 A perspective and 
approach to align 
 Technology Innovation Model 

Framework (TIM)

Presenter
Presentation Notes
Market is at a critical pointNumber of drivers creating a sense of urgencyCode pushing market – reduce global warming, green house gases and climate changeUtilities working to research and develop programs that meet code/commission requirements and provide high customer service (no failing products) and persistence of savingsManufacturers are pushing to the market trying to get products soldNeed to align these key actors (Utilities, Regulators, Manufacturers) so we are all working in the same directionLack of proven products to support multi-family sector (in particular retrofit)Have developed an approach and a Technology Innovation Model to get to our Desired Out Come – Our Goal
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GOAL: Advance the development and adoption of 
HPWH Technologies faster together

 HPWH are standard practice in new 
construction and retrofit

 COP ~ 3
 Low-GWP refrigerants
 Plug-and-play packaged systems
 Cost-effective
 Reliable
 Ability for load shift

Presenter
Presentation Notes
There is a way to align our efforts and arrive at this end state in 5 yearsThis what we are working for.
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Technical
Innovation

Utility 
Programs

Market 
Adoption

Policy

Technical Innovation in Market Context



Technical 
Information is 
Critical to Adoption 
Pathways

Technical
Innovation

Utility 
Programs

Market 
Adoption

Policy

System Metrics
Predictable and 

Specific Outcomes
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Parallel Development Paths

Program 
Goals

Best Practice 
Guides

Program 
Design

Pilot 
Programs

Programs 
Deployed

Utility Program 
Development

Code 
Development 

Research
Prescriptive 

Path Modeling Path Title 
24

Code 
Adoption

Policy 
Development

Outreach Case 
Studies

Pilot 
Projects

Training 
Modules

Manufacturer
Support Docs

Feasibility 
Study

Application 
Testing

Manufacturer 
Packaged 
Systems

Technology
Innovation 

Model
M&V System 

Metrics

Market 
Deployment 

Support

Demonstration
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Technology Innovation Model (TIM)
Feasibility

Study
Application

Testing Demonstration M&V
System
Metrics

Manufacturer
Engagement

Outreach Development 
Assistance

Market 
Criteria

Component 
Descriptions

Performance 
Testing

System 
Specifications Performance 

Parameters Testing
Performance

Map

Tool 
Development Sizing Tool Temperature 

Maintenance Module
Load Shift 
Module

Performance 
Simulation Model

Temperature 
Maintenance

Research / Data 
Analysis

Temperature 
Maintenance Best 

Practice

Application 
Guidelines

Supporting 
Research
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Driving Market Outcomes

 Feasibility Study

 Application Testing

 Demonstration

 Measurement and 

Verification

Presenter
Presentation Notes
Having fully defined systems metrics allows us to say if you use: This technologyIn this climateIn this configurationSized in this mannerWith these controls and monitoringThen we can have a reliable system with a predictable level of performanceThis allows for Code, Sales, rapid uptake, utility program supportNext plan to talk about the these different components of the TIM
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 Engineering documentation 
review to identify patent defects

 Provide code, market, 
constructability feedback to 
manufacturer

 Prep for Applications Testing

 Provide 3rd Party assessment for 
funders and developers

Feasibility Study

Presenter
Presentation Notes
Purpose of Feasibility Study is:Engineering due diligence study to discover any fatal flaws or issues that might make widespread adoption difficult or unlikelyCodes and Certifications (UL, potable water rating, efficiency)AcousticsPhysical constraints (size, weight, clearances, access, maintenance requirements)Electrical requirementsSupply chain: Cost and availability, distribution, technical support, trained installers.Interaction with various trades (HVAC, plumbing, electrical, structural, architectural, general contractor) impact on construction schedule.Controls, alarms, meteringprovide rapid feedback to manufacturer regarding applicability to specific US marketsIf all looks good - Development of schematic engineering application that could be tested in a lab, factory, or bench test.Mitsubishi example – identified critical need for secondary heat exchanger for most US applicationsTHIS IS A TWIST REFINING THE TRADITIONAL ET DEVELOPMENT MODEL.  IT ALLOWS US TO IDENTIFY ISSUES QUICKLY BEFORE INVESTING SIGNIFICANT DOLLARS IN FIELD OR LAB TESTING.  
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Application Testing

 Identify and demonstrate a complete 
package of equipment necessary for 
product to perform in the field

 Can be completed in factory, lab or 
bench test

 Can be used to collect range of data 
needed to complete Performance Map

 Develop schematic of proposed 
engineered applications

Presenter
Presentation Notes
Purpose is to pull together and integrate all of the parts and pieces needed for a fully functional SYSTEM to serve the anticipated application. Gives ability to kick the tires see demonstration of fully functional controls, alarms, performance in failure modes. Identify any issues before field deployment.Colmac example – found in field that refrigerant pressures spiked too high with return water over 100F. Lead to field redesign.
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Field Demonstration

 Validate performance, design strategies, 
seasonal effects, and user interactions

 Develop installation drawings and 
specifications aligned with manufacturer’s 
guidelines and emerging code and best 
practice requirements

 Demonstrate product readiness
 Establish supply chain readiness 
 Account for full system actual costs

Presenter
Presentation Notes
PURPOSE and RESULTNeeded to uncover any issues associated with real-world application of the technology by contractors in potentially challenging conditions with real loads from real occupants. Uncover true costs. Uncover unforeseen issues that develop in the real world.
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Measurement & Verification

 True performance in situ integrated 
performance over course of a year with 
real loads

 Two purposes
 Short-term optimization
 Long-term monitoring and persistence 

savings

 Provides for Performance Map
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Component Description

Presenter
Presentation Notes
All parts and pieces needed as well as how they go together.
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Performance Map

Completed by utilities, manufacturers or with M&V data from a controlled demonstration

Presenter
Presentation Notes
Can be done in 3rd Party lab such as PG&E, self-certified factory test, data from M&VHow equipment functions under different air and water temperaturesCan be used to simulate performance



16

Performance Simulation Model

Presenter
Presentation Notes
Ecotope has been working with Bruce Wilcox’s team under SCE contract to develop computer simulation that will predict annual energy use of a given system in a given building in a given climate. Performance Map feeds into this. Currently implemented for Sanden – Colmac and Nyle are close – others will be added.Would like to see separate tool what could be used by utility programs to predict savings.
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Application Guidelines

Presenter
Presentation Notes
Ultimately would like to align with manufacturer’s guidelines, program guidelines, code requirements.SCE supporting sizing toolSMUD extending that to support load shiftingCEC implemented a prescriptive pathway for Sanden with all minimum requirements.PG&E is testing variety of applications to help inform this – we will implement the best ones. Closed down until June. Not waiting.
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System Metrics

 Proven

Demonstrated

Documented complete system

 Performance Measurements

 Reliable Results

System Metrics

Component 
Description

Performance Map

Performance 
Simulation Model

Application 
Guidelines

Presenter
Presentation Notes
Ready for market, codes, programsJon hands off to Keshmira
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Allied Objective

 Use the Technology Innovation Model to structure our work and 
drive to System Metrics

 Use System Metrics to align and advance Policy, Utility Programs 
and Market Adoption

 Provide consistent messaging to manufacturers about path to 
market

 Standardize minimum code requirements and self certification
 Complete supporting research and leverage funding research
 Flexible participation
 Discrete supporting research projects
 Support collaborative initiative

Presenter
Presentation Notes
Really clear and consistent messages to manufacturers that are saying – tell us what to do.Clear on requirements to demonstrate code compliant high performing systemCollaborate on funding and the additional supporting research that still needs to be completed such as 	design guidelines, 	temperature maintenance optimization	Load shift performance modelMore to come – Meeting on 5/5 w details so let me or Cathy know if interested in being on the invite list and join the group efforts. Super big thanks to the utility partners (Seattle, Smud and SCE, and Ecotope, WSU who have been supporting the effort.  
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Conceptual Funding Model
Task Description Funding

Alliance Manufacturers Utilities

Feasibility Study 50-50 Split between Manufacturer and Alliance x x

Application Testing Costs for design and oversight funded by Alliance. Equipment and 
set-up costs funded by manufacturer

x x

Demonstration Various funding streams including owner/developer, local utility, 
Alliance, manufacturer

x x x

Measurement and 
Verification (M&V)

Alliance to fund collection, analysis, reporting of performance data 
and lessons learned

x

Design Guidelines Manufacturer literature and guidance funded by manufacturer

Design requirements for Code funded by regulators or Alliance

Design requirements for utility programs funded by utilities

x x x

Performance Map Performance Map: May derive from applications testing, third party 
lab, or Demonstration M&V

x x x

Codes and Programs Code language and tools x x x

Presenter
Presentation Notes
PROJECTS?  Please coordinate with me if interested
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What’s Next

 Seek alignment around the Technology Innovation Model
 Seek participation in funding additional supporting research
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?



THANK YOU!
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