Regional Technical Forum Meeting Notes

June 7, 2005

DRAFT
1. Greetings and Introductions. 


The June 7 meeting of the Regional Technical Forum was chaired by Tom Eckman, who led a round of introductions, a review of today’s agenda and a review of the notes from the May 17 RTF meeting. The notes were reviewed and, after a number of changes, adopted. The following is a summary (not a verbatim transcript) of the topics discussed and decisions made at that meeting. Anyone with questions or comments about these notes should call Eckman at 503/222-5161. 

2. Proposed Deemed Savings for Residential Refrigerator Recycling/Decommissioning Programs. 


Eckman said he had received a request from Snohomish PUD to review the results of their refrigerator recycling/decommissioning program to determine whether the RTF could establish a deemed savings value for this measure.  He stated his analysis looks at what the potential cost-effectiveness issues might be, and whether the RTF should recommend to Bonneville that they add refrigerator recycling/decommissioning to its deemed measures list, he said. Eckman then proceeded to summarize the results of his review. He touched on the following topics:

· Program summary: Primary goal is the early retirement of existing inefficient refrigerators; secondary goal is the removal of “second” refrigerators from stock. It also has the “non-energy” goal of recycling of refrigerants, metals and other materials

· There’s a lot of potential – the sales-weighted average residential refrigerator energy use has dropped dramatically since the early 1970, from nearly 2,000 kwh/yr to less than 500 kwh/yr


Eckman the described several of the issues that impact the program’s potential energy savings, including:

· Removal of units that were already going to be decommissioned (“free-ridership”)

· Removal of non-functioning units

· Removal of units that were only used part-time

· Replacement of decommissioned units with other used units

· Interaction with space commissioning

Eckman then compared Snohomish PUD’s program experience with programs operated by other utilities. He touched on the following areas:

· Prior program experience – net savings and remaining life

· Prior program experience – gross savings

· Proposed inputs to deemed savings analysis

· Net-to-gross adjustments


Eckman provided the following list of proposed deemed value input assumptions:

· Gross savings – 1,453 kWh/yr

· Net-to-gross ratio = 69%

· Net site savings (all units) – 829 kWh/yr

· Remaining measure life – 6 years

· Average unit cost (including utility administrative cost) – $140/unit

· Units replaced – 60%

· Units not replaced – 40%


Eckman provided a pair of graphs summarizing levelized cost for replacement by vintage (cost of recycling and benefit/cost ratio of recycling), then offered the following proposed deemed values:

· Net site savings (all units) – 829 kWh/yr

· Levelized cost – 3.1 cents/kWh

· B/C ratio (TRC) – 1.3

· C&RD credit – $110.81 (80% of bulk system value, PV to utility system is $278, of which $140 is local distribution system value)


Please note that the full text of Eckman’s presentation is available via hot-link from today’s agenda on the RTF homepage.


Eckman noted that, even for refrigerators as young as 1996 vintage, the savings associated with refrigerator recycling and decommissioning would be positive. How is this different from what is currently in the C&RD program? Mark Johnson asked. All we have, currently, is a deemed savings calculator, Eckman replied. Do you have to know the age of the refrigerator in order to qualify for the credit? another participant asked. That has not yet been decided, Eckman replied, but in all likelihood, yes. In response to another question, Eckman noted that he had taken a conservative approach to calculating the savings associated with this measure – other programs have used a net site savings figure of around 1,000 kWh/yr.


My proposal, at this point, is to recommend these deemed values to Bonneville as an eligible deemed measure, said Eckman. There are still some program parameters that will need to be resolved, such as refrigerator size and age. The first step, however, is the deemed value. After a few minutes of further discussion, Jay Himlie moved that Eckman’s proposed deemed savings values be accepted; Charlie Stephens seconded this motion, and it was unanimously approved. 

3. Update on the Field Research Component of Regional Heat Pump Research Project. 


David Baylon led this presentation, beginning with the following overview of the project goals:

· Assess energy use and savings from heat pumps installed under C&RD/ConAug and EWEB

· Assess base case installation practices

· Assess heat pump performance under laboratory conditions to identify optimal settings

· Assess the general approach of installers to control, sizing and performance issues, and of manufacturers to new technologies etc.


Baylon then touched on the following billing analysis-related results:

· EWEB billing analysis results 

· C&RD/ConAug billing analysis results 

· Billing analysis results by system type 

· Billing analysis results by building type 

· Realization rates by program year base (table)

· Realization rates by C&RD calculator, initial (table)

· Realization rates, revised (table)

· kWh savings estimates – savings, C&RD and savings, billing analysis (tables)


Baylon then summarized the following laboratory results:

· HSPF: fixed orifice and TXV 


He then provided the following summary of lab results:

· Impacts of refrigerant charge minimal except at very reduced levels (70% of specifications)

· Impacts of air flow limited to cases with very low air handler flow (less than 300 CFM/ton)

· Low air flow appears to occur in about 25% of “base case” installation practice

· TXV improves overall performance but has minimal impacts on the effects of low charge and low air flow

· Cd higher than modeling assumptions for fixed orifice, lower than assumption for TXV

· Defrost degradation factors largely stable at values near the modeled and manufacturer’s assumptions


Baylon and Bob Davis then moved on to a field data summary, beginning with the following field study overview:

· 160 field sites in 4 regions (Central Oregon, Kitsap Peninsula, Clark County, Yakima/Walla Walla) started September 2004

· “Base case” sites chosen at random to represent non-PTCS installations

· On-site review consists of two visits – duct/house review (completed), and heat pump review by service technician (110 sites now in, an additional 15 sites expected)


Davis touched on the following site selection protocols:

· Sites selected via random telephone dial to have air-source heat pump and be within appropriate utility territory

· Sites might have basements/interior ducts

· Clark County chosen vs. Portland because of few heat pumps in the Portland service territories of PacifiCorp and PGE


Moving on, they touched on the following key audit results:

· House heat loss rates (UA)

· System airflow (CFM/ton)

· Duct system insulation and leakage

· Duct leakage fraction (%)

· Homeowner interaction with system

· Heat Pump control strategy – indoor thermostat type, setting and staging; outdoor thermostat presence, setting and operation; compressor low ambient cutout

· Refrigerant charge level

Bob Davis then provided summary graphs depicting the following field data:

· Building characteristics – heat loss rates (UA/sq.ft)

· Blower door results for all sites (ACH @ 50 Pascal)

· Blower door results by house vintage bin

· Duct leakage fraction for all sites

· Duct leakage by house vintage bin

· Supply vs. return leakage (%)

· System fan flow (CFM/ton)

· Airflow distribution 

· System airflow by size of outdoor unit


Davis then described the field research results dealing with refrigerant charge levels.  He indicated that due to timing of contract most of the field evaluation was done during the “swing seasons”; only about 1/3 of the heat pump systems were evaluated in their heating mode, in addition to their cooling mode. Davis then presented the results of this evaluation:

· Undercharge has the greatest impact on heating system performance, while overcharge impacts air conditioning performance.

· Charge results: 60% of cases evaluated had the correct charge; 28% of cases evaluated as being significantly overcharged; 10% of cases evaluated as being significantly undercharged; 2 had serious leaks

· Refrigerant charge digest: over/undercharge amounts are likely under-reported vs. weigh-in approach; however, cases of severe undercharge were very limited. One-third of overcharged cases had an accumulator; 2/3 of remaining overcharged cases were units with Trane compressors or scroll compressors. 

Davis then presented graphs and tables showing summaries of the following data 

· Heat pump efficiency

· HVAC usage 

· Normalized heating load by vintage and region 

· Normalized heating usage 

· Modeled duct efficiency 

· Duct installation 

· TXV summary (outdoor unit) – 50% of sites with outdoor units had TXVs installed 

· TXV summary (indoor unit) – 64% of sites with indoor units had TXVs installed 

· Thermostat/homeowner interaction: 80% of systems have programmable stats; 1/3 of occupants say they understand their thermostat and/or like how it keeps their home comfortable; 1/3 say they tolerate their thermostat, but wish they understood it better; 1/3 have thrown up their hands and use the HOLD feature

· Controls: indoor thermostat – 78% programmable, median heating setpoint – 70 degrees F; median setback – 65 degrees F; 55% of systems with setback >5 degrees F; an estimated 75% of programmable stats have adaptive recovery

· Controls – outdoor thermostat: about 35% of sites visited had an operating ODT; average setting 40 degrees F; about 2/3 of sites without ODTs had the extra wires needed to install one without fishing new wire; only 15% of systems on in Stage 1 heating.

Davis and Baylon then moved on to results from their market actor interviews, including the following detailed results:

· 32 shops throughout region in urban, suburban, rural areas (29 full interviews)

· Shops range from 2 trucks to 30, median of 6

· Median 50% new construction

· Participants install all major (and some secondary) brands of equipment

· Almost all participants report use of non-intuitive heat pump and duct sizing tools (Manual D, Manual J etc.)

· Wide range of experience with utility, state, national incentive/marketing campaigns and installation procedures.


The presenters then touched on the following specific interview results:

· Technician certification

· Installer system sizing criteria

· Characterization of efficient line

· Installation characteristics – TXVs

· Availability/cost of outdoor unit TXV 

· Acceptance of TXV technology 

· Outdoor thermostat/low ambient cutout 

· Installation characteristics – auxiliary heat 

· Installer target system airflow 

· R410a 

· PTCS 

· Familiarity with third-party charge checking 

· Acceptance of third-party mechanisms 

· Energy Star 

· Penetration of incentives and tax credits 

· Marketing impacts 

· Challenges in explaining tax credits/incentives to customers – too complicated, not difficult, access to information 

· Client priorities 

· Comments on thermostats 

· Perceived trends 


In the course of this presentation, the RTF offered a variety of clarifying questions and comments. Davis noted that a draft report will be available within the next three weeks. We have thought about what to recommend to those entities that are and wish to continue running heat pump programs, he said. 


The discussion then moved on to a second presentation, titled “Suggested Changes to Heat Pump Installation Checkout Procedure.” Davis presented the following suggested changes to the “PTCS” installation checkout procedure that now requires the use of CheckME! or equivalent procedures:

· Eliminate third-party charge evaluation requirement (Section 5.4 of PTCS specs) – field study suggests limited problem; EWEB analysis suggests impact only in extreme cases; lab tests show no significant impact until system significantly undercharged; contractors have resisted this step or tried to short-circuit it.

· Require an indirect evaluation that also addresses homeowner comfort (and do it in heating mode): measure airflow (TrueFlow preferred) – already required under Section 6.4 of RTF and PTCS specs); measure sensible split at plenums after 15 minutes of heating operation; calculate output and compare with manufacturer’s target

· Require documentation of line set length and adjustments made to charge level

· Require documentation of operating pressures and ambient conditions.


Moving on, Davis touched on

· The need for and difficulties associated with field heat pump capacity measuremens

· Additional on-site inspection steps – checklist of components must be completed; indoor/outdoor thermostat operation must be confirmed and explained to homeowner.

· Additional considerations: ECM blower flow needs to be measured; cooling season evaluation of charge can be done as before; alternate means of calculating airflow (DB matching, temperature split) are acceptable as long as they are documented.


Davis also provided a sample checklist, to be filled out by the installer or utility representative. One of my concerns is that we’ve looked at things like this in the past, noted one participant – however, if it just goes in a drawer some where, it’s of limited value. Who would review these forms? That’s something we need to decide, Eckman replied – we need to appoint someone to the QA role here.


After a brief discussion, Eckman asked whether, if the RTF had to administer this as the specification, it would constitute a loosening or a tightening of the existing specs. I think it would be a loosening, or an equivalent, unless you require analysis of the form, one participant replied. I think it’s pretty equivalent, Stephens said. 


The reasons I raise this is that, under the rules of engagement of C&RD, the rules can be relaxed, but not tightened, said Eckman. In that case, I think it’s definitely a loosening, said Baylon. 


Are we going to make a decision on this today? Stephens asked. We basically need to decide whether this is the right direction in which to move, Eckman replied. I definitely think this is the proper direction, said Stephens; I think we need something like this, and sooner, rather than later. One of the biggest problems I’m worried about in the field is duct design, especially in new construction, he added. I’ve seen enough in the field to know that duct design is something of an oxymoron.  


Ken Eklund moved and it was seconded that the Performance Tested Comfort Systems - Air-Source Heat Pump System Installation Standards be amended as follows:

In Section 5.4 on refrigerant charge the last sentence, “Refrigerant charge shall be checked using Proctor’s CheckMe program, Honeywell’s ACRx handtool, or other approved Climate Crafter methods” be deleted and replaced with “Refrigerant charge shall be checked using Proctor’s CheckMe program, Honeywell’s ACRx handtool, The Heat Pump Startup Check Form or other methods approved by the RTF.” 

In Section 6.4 on flow tests and measurements the entire section be deleted and replaced with the following:

6.4 Start-up Tests and Measurements

After installation and start-up, total airflow in the heat pump mode (in cubic feet per minute,

or CFM) across the heat pump coil, shall be measured using a TrueFlow plate or pressure test as provided in The Heat Pump Startup Check Form. This form shall be completed and a copy transmitted to the program representative.  The technician shall also retain a copy of the completed form for inspection by the certifying agency.
4. Potential Implications for Heat Pump Program of the Findings from Regional Heat Pump Research Project. 


The goal of this discussion is to determine whether there are any changes to the specifications and/or program operational requirements that would allow the heat pump program to continue, said Eckman. We need to decide on specifications that will give us the savings we’re going to require, given these research results, he said. Charge testing is expensive, and can’t be done when the temperature is below 55 degrees F. We need to decide whether there is a program that will work, going forward, for heat pumps in the post-2006 period. As it stands now, if we take the average, 4,000 kWh/house, you can’t take a cost of $5,600 per house and make that cost-effective, he added. The only case where the customer would be incentivized to install a heat pump is when they had an existing forced-air furnace without air conditioning, said Eckman – if they have existing air conditioning, they would not be on the list. According to the billing records, homes with forced-air heat and no air conditioning will save 7,100 kWh/yr, while homes with forced-air heat and air conditioning save an average of 5,300 kWh/yr.


To me, there is a process question here, said Eugene Roslie – I’m concerned about our trying to make a decision today without sending something out for people to review ahead of time. I agree, said Eckman – we haven’t even formulated a proposal at this point.


In response to a question, Eckman said that, clearly, there are some applications that generate enough savings to pay their way; others do not, and the question is, can we identify those cost-effective measures programmatically? 


Various RTF participants took issue with the conclusion that savings for homes with forced-air heating and without air conditioning would be greater than the savings for homes with forced-air heating and air conditioning. It simply doesn’t make sense that heat pumps are cost effective on the west side of the Cascades, but not on the east side, one participant observed. Eckman replied that the minimum total savings required to be cost-effective varies from $8,900 for a system in which each component is working to about $1,600 for systems in which none of the components is working. Those minimum savings are the same whether the systems are located on the east side of the Cascades or the west side, Eckman said. 


We’re in a bit of a bind, Rosolie observed – you’re saying that, if the system isn’t broken, then heat pumps are not cost-effective. However, if the system is broken, then BPA assumes that the customer would prefer to buy a heat pump anyway, and doesn’t want to pay for it. 


There is an alternative, observed Baylon – we can simply look at the total annual electricity bill and say, if it’s less than 20,000 kWh/yr, then they do not qualify. If they don’t use 20,000 kWh/yr, the savings opportunity simply isn’t going to be there. The problem with that is that such an approach would essentially reward energy hogs, while penalizing those who’ve been trying to do what we’ve asked in terms of practicing conservation, another participant observed.


The group devoted a few minutes of discussion to the question of whether or not some form of bundling might help qualify more measures; Eckman observed that, unless there is a technical basis for bundling, such a recommendation would lie outside the RTF’s purview. Eckman indicated that the RTF would consider how to apply the results of the heat pump evaluation after the final evaluation report was available.

5. Next RTF Meeting Date.


The next meeting of the Regional Technical Forum was set for September 20. Meeting summary prepared by Jeff Kuechle, NWPPCC contractor. 

________________________________________
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