
[image: image1.jpg]VERMONT ENERGY
INVESTMENT CORPORATION




Memo

Date:
March 30, 2007

To:
Connecticut Energy Conservation Management Board

From:
Glenn Reed, Richard Faesy, and Alison Donovan Hollingsworth, VEIC 

Re:
P.A. 07-240 An Act Concerning Geothermal Heat Systems
Based on a preliminary review of the residential GSHP analysis performed by CDH Energy Corporation, and the draft project summary memo, VEIC offers the following comments to the ECMB.

Overall Comments and Recommendations

GSHPs are unlikely to generate net benefits for electric ratepayers as a whole

As noted in the overview memo,

“On average, a GSHP equipped home will consume 2.5x more electricity than the average oil or natural gas system analyzed.”

“GSHP technology uses more grid power than an oil or gas heating system.  This additional electric usage is significantly larger than the electrical savings realized during the summer cooling season.”

Further, relative to the most likely conventional alternatives (fossil fuel-fired heating and central air), the analysis found that GSHPs have significantly higher winter demand impacts and slightly higher summer demand impacts.

While the analysis showed benefits to participants, there is no analysis of net societal benefits

The study provided no analysis of the GSHP technologies from a societal (or total resource cost) cost-effectiveness perspective, as the state’s electric and gas utilities are required to do.  While the analysis did show a net energy source reduction for GSHPs, there was no consideration of the dollar value, from a societal or total resource cost perspective, of the avoided (or increased) energy and electric demand.  All utility efficiency expenditures are subject to such analysis.

Other, possibly more cost-effective, alternatives to displace resistance heat are not considered.

CL&P and UI are currently running a ductless heat pump pilot to determine how well this technology can displace the heating load in homes with resistance heat.  This technology may be more suitable in condo and low-rise multi-family buildings with resistance heat, which may represent a significant portion of the residential resistance heat market in Connecticut.

VEIC modeled two of the systems that CDH analyzed and calculated significantly lower heating and cooling usage.

Our analysis showed heating usage differences that were nearly 40 percent lower than CDH’s analysis.  These modeling results are presented in more detail below.

Given the uncertainty and typical variation in many of the key modeling inputs further discussion and analysis is warranted before the CCEF moves forward with the proposed GSHP pilot.

One would expect to see large variations in actual heating loads in both new and existing homes, as well as in the cost to install GSHP systems.  While CDH modeled their home to ENERGY STAR standards, the direction of the utilities’ residential new construction program is to move builders to homes that significantly exceed current ENERGY STAR Homes criteria.  Such high performance or near-zero energy homes would have considerably lower design loads resulting in less favorable economics for the more expensive GSHP systems.

For existing homes, the draft project summary memo notes:

“Additionally, initial efforts should be focused on maximizing the overall efficiency of the building, which in turn would increase the effectiveness of any distributed generation or HVAC system.”
Lower heating loads in existing homes would also reduce any benefits (and extend the paybacks) from the installation of a GSHP system. 

In addition to design loads and installed system costs other energy modeling and life-cycle cost analysis input variables such as discount and fuel escalation rates would have significant impacts on the studies’ results.  At a minimum, some sensitivity analysis around key variables is warranted.

Further, to the extent that the likely target market for the proposed CCEF pilot is existing homes with resistance heat, some effort should be made to better characterize this market: size, presence of central or room air conditioning, heating energy intensity, building shell efficiency opportunities, etc.

Building Modeling Results

To validate the CDH GSHP analysis, VEIC modeled a typical Connecticut house built to ENERGY STAR Homes standards and calculated the energy use of one of the conventional and one of the GSHP heating/cooling systems included in the CDH analysis.  This analysis employed REM/Rate modeling software, the analysis tool used by the utilities’ ENERGY STAR Homes residential new construction program. 

We modeled a typical 2,453 square foot two story on basement new house, located in Hartford, CT and installed features that brought the home to ENERGY STAR Homes levels.  The house rated 72 on the HERS Index, which is typical for Connecticut ENERGY STAR Homes program homes.  We adjusted the air leakage rates (to .38 NACH) so that the heating load closely matched the CDH heating load of 43kBtu/hour.  The cooling load REM/Rate predicted was approximately 15 percent less than the CDH model home.  We then installed the same heating and cooling equipment used in the CDH packages 4 and 7 and examined the results (Table 1 below).  The REM/Rate heating results were nearly 40 percent lower than CDH’s predicted heating consumption.  Cooling energy use was within eight percent of the CDH usage estimates.  

Table 1

HVAC System
CDH Heating
VEIC Heating
Percent difference VEIC vs. CDH
CDH Cooling
VEIC Cooling
Percent difference VEIC vs. CDH









95% AFUE Gas furnace /15 SEER - 13 EER CAC
959 therms
588 therms
-39%
1,792 kWh
1,953 kWh
-8%

GSHP: Heating 3.9 COP/Cooling 17.2 EER
6,863 kWh
4,233 kWh
-38%
1,533 kWh
1,426 kWh
8%

While we were not able to investigate the differences between the two sets of modeling results (we did not have access to the CDH modeling details or analysis tool), the differences do raise some questions about the savings and life-cycle cost conclusions presented in the CDH study.  We suggest that the CCEF examine and resolve these disparities before accepting the results of the CDH study and proceeding with the proposed pilot.













� The higher GSHP peak electric cooling demand values presented in Table 6 of the CDH residential analysis may be a result of how CDH sized the various HVAC systems.  It is also not clear how the CDH analysis defined the peak summer demand period or how cooling coincidence and diversity at the time of system peak were treated.
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