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May 29, 2007

Mr. Richard Karney

Program Manager, Energy Star
U. S. Department of Energy
1000 Independence Avenue, SW
Washington, DC

Subject: Comments on Energy Star Residential Water Heaters: Draft Criteria
Analysis

Dear Mr. Karney:

The following are the comments of the American Gas Association (AGA) on the
subject draft criteria analysis. Our comments summarize our preliminary review of
the Criteria Analysis and are limited to major issues raised by the document. More
detailed comments may be raised at the upcoming public meeting scheduled for
June 5, 2007.

AGA, founded in 1918, represents 200 local energy utility companies that deliver
natural gas to more than 64 million homes, businesses and industries throughout
the United States. AGA's members’ account for more than 92 percent of all natural
gas delivered by the nation's natural gas utilities. Natural gas meets almost one-
fourth of the United States' energy needs. AGA collects, analyzes, and
disseminates information and data on the natural gas industry, promotes the safe
and efficient delivery and use of energy, and serves as a national voice for the gas
utility industry.

e DOE needs to adhere to the current assumptions of the DOE test procedure
(including water temperature assumptions) as it exists today for
consistency across DOE minimum standards and voluntary programs such
as Energy Star, and for consistency of information to consumers.
Stakeholders have commented that the current DOE test procedure uses
unrealistic and outdated assumptions for hot water consumption and other
variables in deriving operating costs and other attributes of residential water
heater technologies. However, use of the current test procedure needs to be
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maintained to provide a consistent basis of comparison of technologies, including
available products already available to consumer, and minimum efficiency
standards. Operating costs and other dependent variables calculated from test
procedure results provide results for comparative purpose only. They are not
predictions of consumer experience. Stakeholders should take up this issue
during the next round of rulemaking on the test procedures.

Since DOE’s objectives include avoiding criteria that would “compromise
the functionality or performance of the qualified products,”* the criteria
should recognize the functionality of gas-fired water heaters that operate
without the need for electrical supply. A well-established utility of gas-fired
water heaters is the ability, within the product class, to operate without the need
for electric power. This utility provides for operation of the appliance without
electrical service and during periods of electrical outages. In addition, retrofit of
many gas water heaters commonly involves location without electrical circuits. In
meeting the objectives stated by DOE, the Energy Star criteria need to include
criteria that preserve this functionality. AGA recognizes that Energy Star criteria
that would recognize only condensing combustion and “advanced combustion”
water heaters would exclude unpowered water heaters.

DOE’s exclusion of conventional gas storage water heaters from
consideration is unjustified, even based on DOE’s analysis of available
models and energy consumption. DOE notes available 50 gallon models
ranging from 0.58 to 0.67, the upper bound being 16% more efficient than the
minimum. However, DOE contends that the “technology in nearly maximized,”
with sales predominantly in the 0.58 to 0.62 range for energy factor (EF).

Clearly, ample room exists within the range of available product to set an Energy
Star threshold that is significantly more efficient than the current federal minimum
EF efficiency standard of 0.58 for the 50 gallon unit and, at the same time, that is
comparable to the proposed heat pump water heater on a source energy
efficiency and emissions basis. DOE’s explanation of “maxed out technology” is
not within its current, stated objectives for developing Energy Star criteria and
should not be a rationale for excluding these products. On the contrary, with
products listed ranging up to 0.67, it is difficult to argue that the technology,
relative to average efficiency of current shipments is “maxed out.” Using the
DOE-analyzed 50 gallon heat pump water heater and conventional gas storage
water heater (and ignoring the issue of equivalent first hour rating, which would
compare 40 gallon gas water heater with 50 gallon electric water heaters), the
proposed efficiency for the heat pump water heater is estimated by AGA to
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consume 36.6 MMBtu of primary energy and produce 1.93 MT/year of carbon
dioxide over the full fuel cycle. This estimate is made using DOE’s estimated site
energy consumption and eGRID data for source energy and full fuel cycle
emissions from site consumption. In contrast, a 0.62 gas storage water heater
would consume 26.7 MMBtu of primary energy produce 1.56 MT/year of carbon
dioxide. Even with the high site efficiency potential of heat pump water heaters,
conventional storage water heaters clearly can produce comparable, and even
superior, full fuel cycle efficiency and carbon savings.

Inclusion of condensing combustion water heaters and “advanced non-
condensing gas storage” water heaters would conflict with the current DOE
objectives of providing “ample consumer choice, both in terms of number
of models and a wide range of manufacturers”? and avoiding reliance “on
proprietary technologies of one or a small set of manufacturers.” DOE
acknowledges that product in both of these categories is not currently available.
DOE needs to resolve this conflict either by reconsidering use of these
technology descriptors or altering its criteria and timetables for accommodating
product that may be forecast but that is currently unavailable. AGA would expect
that DOE would do more to advance technology and product development in this
area generally to speed up the availability of these technology options.

AGA supports DOE’s current proposal not to consider electric-resistance
storage water heaters under Energy Star and echoes the comments of
other stakeholders to not consider electric tankless water heaters. Water
heaters using electric resistance heating elements should not receive
consideration for Energy Star status due to the full fuel cycle inefficiencies
represented by such products. Using the eGRID data discussed earlier, electric
resistance storage water heaters are shown to consumer approximately twice the
primary energy over the full fuel cycle and produce twice the carbon dioxide
emissions of conventional gas storage water heaters, even with the high site
efficiencies possible with electric resistance units. Also, AGA must remind DOE
of the controversy surrounding electric storage water heaters during the 2001final
rule on minimum efficiency standards in which testing of electric storage water
heaters by the National Institutes of Standards and Technology (NIST) found that
all six of the tanks tested did not meet rated efficiency as shown in the GAMA
directory.® To AGA’s knowledge, this discrepancy has never been resolved,
although DOE stated at the time that it was “still examining this issue.” The
major issue for this discussion is that presumption of high efficiencies of electric
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resistance water heaters owing to their use of heating elements and standby
efficiency is not assured. DOE should also review the record of state energy
efficiency rebate programs for “high efficiency electric resistance water heaters”
where follow up investigations have reported water heaters as not meeting their
rated efficiencies. With respect to electric tankless units, the suggestion of
potentially troublesome peak demand and deliverability issues go beyond the
problems of electric storage water heaters and may have a number of
unintended consequences in terms of electricity reliability and emissions from
power plants.

DOE’s proposal for gas water heaters must recognize that tankless and
storage water heaters are fundamentally different products, particularly in
the retrofit market (85-90% of shipments), where installation cost adders for
an instantaneous unit might otherwise make gas water heating
uneconomic. Tankless gas water heaters require unique pipe sizing, venting,
and potentially even meter size capacities, which typically add to the cost of
installation and particularly when a tankless unit is to replace a conventional gas
water heater. These changes in installation (in addition to the cost of the
tankless unit itself) need to be fully captured in DOE’s analysis as it would affect
fuel choice. Itis not unrealistic for consumers to consider a change in fuel for
heating water if a competing storage electric water heater does not require these
incremental costs of installing a tankless water heater in retrofit. While the
incremental costs for new construction may not be as significant in the fuel
choice for heating water, the incremental costs of installing a tankless unit,
nevertheless need to be captured accurately and robustly across the housing
stock.

DOE’s assumptions for installed and operating costs for gas tankless water
heaters needs to consider additional factors not currently captured. DOE’s
assumptions for gas tankless water heaters need to be reviewed in a couple of
areas. Again, piping, metering, and venting costs need to be properly reflected
separately for retrofit applications and new construction. Also, DOE’s current
flow capacity lower limit of 3.5 gpm is too small compared to functionality of
storage water heaters based on analysis conducted for AGA. DOE needs to also
develop concrete means of avoiding recirculating loop installations (i.e., piping
system storage), which would go beyond the current test procedure. Finally,
DOE needs to review its unrealistic presumption of a 20 year life for a tankless
unit and include significant maintenance adders, particularly deliming.

DOE's baseline assumptions for storage water heaters needs to properly
reflect equivalent first hour ratings, which are typically benchmarked to a



40 gallon unit for gas fired residential water heaters and a 50 gallon electric
unit. These relationships of gas and electric storage water heaters are
commonly used in water heater installation guidance.

This concludes AGA’s comments on the criteria document. We will be prepared to
discuss these comments and additional issues at the upcoming meeting.

cc: James A, Ranfone, AGA

Sincerely,
Ted A. Williams

Director, Codes & Standards
Technical Support



