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STATE OF NEW YORK

PUBLIC SERVICE COMMISSION

CASE 08-G-1008 - Petition of Consolidated Edison Company of

New York, Inc. for Approval of an Energy

Efficiency Portfolio Standard (EEPS) "Fast

Track" Utility- Administered Gas Energy

Efficiency Program

Staff's Comments

Background

On June 23, 2008, the Public Service Commission

(Commission), in Case 07-M-0548, issued an order (EEPS Order)

that among other things, allowed electric utilities and certain

gas utilities to submit program proposals to implement two "Fast

Track" electric utility programs and one "Fast Track" gas

utility program.' The electric Fast Track Programs consist of a

small Business Direct Installation (Small Business) program and

a Residential Energy Star electric heating, ventilation and air

conditioning (Residential HVAC) program. The Fast Track Gas

program consists of a residential efficient gas equipment

program. The EEPS order also authorized collection of specified

funding amounts and provided for an expedited process for the

utility programs.

The EEPS order required that the program proposals

include detailed benefit/cost estimates using the Total Resource

Cost methodology and that they demonstrate the occurrence of

collaborative discussions between the utilities, NYSERDA, and

other interested parties to establish uniformity. Although the

Commission recognized that certain parameters may vary between

1 Case 07-M-0548, Proceeding on Motion of the Commission

Regarding an Energy Efficiency Portfolio Standard, Order

Establishing Energy Efficiency Portfolio Standard and

Approving Programs (issued June 23, 2008).
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utility programs, it was particularly concerned with uniformity

of eligible equipment and rebate levels.

On August 22, 2008, Consolidated Edison Company of New

York Inc. (Con Ed) submitted its Fast Track proposal.

Thereafter, the Department of Public Service Staff (Staff)

commenced discovery concerning the Company's proposal. These

comments reflect Staff's analysis of Con Ed's Gas Fast Track

proposal and its responses to Staff interrogatories.

In developing its comments concerning the utility

proposals, Staff evaluated ten parameters of the proposals:

1. Compliance with the EEPS order concerning budget
and energy savings;

2. Compliance with the program descriptions and data
contained in Appendix 2 of the EEPS order;

3. Conformity
Evaluation

of proposed evaluation plans with the
Guidelines issued by Staff in

consultation with the Evaluation Advisory Group.
Here the focus is on the level of evaluation
rigor (e.g., statistical reliability),
comprehensiveness (e.g., process and impact
evaluation, multi-year strategy) and evaluation
administration (e.g. budget priorities,
functional separation of program and evaluation
staff);

4. Level of documentation supporting energy
savings estimates by program and by measure;

5. Level of documentation provided for
cost data;

6. Contractor training and program orientation plan;
7. Quality Assurance plan;
8. Marketing plan and coordination with other

parties;
9. Delineation of operational coordination between

utilities and NYSERDA;
10. Cost-effective shown in a benefit cost analysis

incorporating methodology and input values
supported by DPS Staff for accuracy and
standardization/comparability across companies.

Upon evaluating each individual utility proposal and

the proposals as a whole, Staff has concluded that while it
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generally recommends that the Commission approve the majority of

programs,2 it also recommends specific changes to individual

programs. Further, Staff recommends various minimum procedures

and standards that should apply to all of the Gas Fast Track

programs. Recommendations specific to Con Edison's programs are

stated within the "Major Program Parameters" section. Those

recommendations that apply to all Gas Fast Track programs are

found in the "General Comments" section.

Staff would also like to reiterate a concern raised

previously in its comments relating to the electric Fast Track

programs. The utilities are requesting SBC surcharge recovery

of many internal costs, in addition to many seeking recovery of

service company or other affiliates' costs related to the energy

efficiency programs. The utilities are seeking recovery of

these internal costs under the premise that the costs are

incremental to those being recovered in base rates. However,

determining whether any internal costs charged to a utility's

energy efficiency program are truly incremental to the base rate

expense allowances, and thus recoverable through a separate SBC

surcharge, is very difficult, to prove. Although Staff raises

the issue here, ensuring that energy efficiency costs are not

being "double counted" as part of base rates is better

accomplished in utility rate cases.

Major Program Parameters

1. Compliance with the EEPS Order concerning budget and

energy savings.

Staff compared Con Edison's proposed Gas Fast Track

program cumulative budgets and MMBTU savings goals through 2011

' Because of the low TRC calculated by Staff for o&R's proposed Fast Track

program, Staff cannot recommend approval of the program until O&R can

demonstrate a higher likelihood that its program will be cost effective
(See Case 08-G-1004, Staff Comments, filed concurrently with these comments

on December 17, 2008.
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with the program budgets and goals determined from the EEPS

Order.' The results are shown in the following table:

Cumulative Budget and MBTU Savings Goals through 2011 - Gas Fast Track Program

EEPS Order Company Proposal Percent Difference

Budget MMBTU Budget MMBTU Budget MMBTU

$13,886,207 1,050,137 $14,074,686 344,116 +1.4% -66%

The Commission's EEPS Order listed the 2008-2011 total

budget for Con Edison's Gas Fast Track program as $13,886,207.

Con Edison proposes a 2009-2011 (three years) total budget of

$12,998,463 for its Gas Fast Track Program, which comports to a

$14,074,686 budget for 3.25 years. This budget is slightly more

than 1 percent higher than the Commission target.

Con Edison proposes a total 2009-2011 annual savings

of 344,463 MMBTU, which comports to a 363,701 MMBTU savings for

3.25 years. Using the information contained in "Revised Table

18", issued as part of the July 3, 2008 Errata Notice, Staff

calculated an individual company program prorated savings target

of 1,050,137 MMBTU -- a difference of 686,436 MMBTU -- for Con

Edison's Gas Fast Track program. (See Appendix A). All of the

utility proposed programs contained large discrepancies between

proposed savings and those implicit in the EEPS order.

Staff notes that Con Edison projects the same number of

participants and energy savings for each year of the program.

Staff believes a more realistic projection would depict an

increased number of participants and associated energy savings

as the program ramps up each year.

Individual program savings targets and budgets are derived
from Staff's disaggregation of the information provided in
Revised Table 18 issued in the July 3, 2008 Errata Notice,
Appendix 1.
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2. Compliance with the program descriptions and data

contained in Appendix 2 of the EEPS Order.

Con Edison's Gas Fast Track program description

generally comports to the EEPS Order. Con Edison proposes to

combine the electric Residential HVAC and Gas Fast Track

programs into one program called the "Residential HVAC Program."

The Gas Fast Track portion of the program would provide

incentives to customers installing new or replacement gas

heating and/or gas domestic water heating systems that exceed

current efficiency levels. Con Edison also proposes offering

Oil-to-Gas Conversion customers (conversion customers) rebates

for installing high efficiency when they convert from oil to

natural gas. Staff addresses this particular proposal in detail

below in the "Customer Eligibility for Incentive Payments"

section of the General Comments.

Con Edison's energy efficiency staff will provide

overall strategic direction and program management, and will be

supported by program contractors to conduct certain delivery and

administrative functions such as contractor training and

development of a quality assurance program. The Company

proposes that customers receive the incentives in rebate form

rather than providing incentives upstream to distributors and

manufacturers. Con Edison's proposed eligible equipment and

corresponding rebate levels are listed below':

Equipment Minimum Efficiency Prescriptive
Rebate

Furnace (forced hot air) ?90% AFUE $100

Furnace (forced hot air ?92% AFUE $225

4 Con Edison filed this information on November 17, 2008 to replace Table 15

(pg 36) of Con Edison's original Fast Track submission filed on August 21,

2008.
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with electronically
commutated motors or ECM)

Boilers (forced hot X85% AFUE $450
water/steam)
Boilers (forced hot ?90% AFUE or $900
water/steam greater
Indirect Water Heater - ENERGY STAR rated $150

natural gas forced hot
water boiler

Tankless Water Heater Z.82 EF $250
(with electric ignition)
Solar water heating SRCC requirements 509 of installed
equipment costs after tax

rebate
Programmable thermostat ENERGY STAR 50% of installed

cost
Outdoor boiler reset N/A 50% of installed
control cost
Drain water heat exchange N/A 50% of installed

cost

The proposed program does not include clothes washers

but provides rebates for the purchase of Energy Star rated

programmable thermostats. The EEPS Order did not require that

programmable thermostats be part of the Gas Fast Track program

but did state that clothes washers should be. In addition, Con

Edison proposes to provide Energy Efficiency Kits to customers

who participate in the Gas Fast Track Program. The kits contain

a range of low-cost natural gas savings measures that can be

installed by the customer (i.e., low flow showerheads, faucet

aerators, window insulation kits and weather strips). The

Company is unable to support its savings estimates for these

kits, therefore, Staff is not in a position to recommend their

inclusion in the Gas Fast Track Program.

Staff agrees with the Company that customer incentives

would be a more effective approach than upstream incentives at

the outset of a new residential program.
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As explained in more detail in the "General Comments"

section, the eligible equipment, efficiency standards and

incentive levels proposed by the utilities vary greatly (See

Appendix B). Generally, the utilities have not provided

sufficient data or justification to support these stark

incentive payment differences, nor have they offered any

compelling argument that such wide variation across the State is

helpful to the Commission's energy efficiency goals. Because of

the potential confusion that such differences could engender

among utility customers and the apparent lack a compelling

argument to the contrary, Staff recommends that the Commission

modify Con Edison's proposal to include eligible equipment,

measure efficiency standards, and incentives levels that conform

to common statewide measures until such time the Company can

demonstrate any program changes are cost effective and in the

interest of all ratepayers (see the Eligible Measures and

Customer Incentive section of the General Comments for further

details).

Staff also has concerns regarding the Company's

proposal to combine the gas and electric programs into one

program for marketing purposes. The concerns revolve around

possible customer and trade ally confusion. Although, staff

feels that it does not have sufficient information to fully

support this portion of the proposal, Staff is willing to

monitor how the combined program implementation performs and,

therefore, does not oppose it.

3. Conformity of proposed evaluation plans with the

Evaluation Guidelines issued by Staff in consultation

with the Evaluation Advisory Group.

Staff recommends implementation of a monthly

"scorecard report" to provide a summary of key program
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achievements (e.g., number of measures installed and customers

served, dollars spent, progress toward goals). The report

should be due 14 days after the conclusion of the month. The

exact requirements and format of these reports should be

considered by the EAG with recommendations transmitted to Staff

for approval by the Director of the Office of Energy Efficiency

and the Environment. Staff also recommends that, in addition to

the monthly, quarterly and annually reporting, all program

evaluation reports should be easily accessible to the public

through the Internet and other convenient formats.

Staff recommends requiring additional detail before it

fully approves the Company's evaluation plan. Specifically, Con

Edison should provide additional detail on each of the plan

components discussed above including the evaluation

methodologies, logic model and how the administrative structure

will promote a transparent and objective evaluation process.

Con Edison's filing demonstrates an overall

understanding of the elements of a strong evaluation program.

However, Staff lacks detailed information concerning certain

aspects of the Company's evaluation plan. These details should

be included in a detailed Implementation Plan submitted after

the Commission has approved the Fast Track Programs.5 The filing

adheres generally to the Evaluation Guidelines and includes a

good description of its program and the evaluation approach

methods it will use. The Company proposes evaluating the Gas

Fast Track Program together with Company's Residential ENERGY

STAR HVAC program as a single residential program. Con Edison

plans to submit more detailed evaluation plans upon program

As explained fully in Staff's General Comments, Staff recommends that the
commission, as part of an order approving utility Gas Fast Track proposals,
require each utility to submit a detailed program Implementation Plan.
Many utilities have expressed an intention to provide such a plan once the
program proposals have been approved.

- 9 -



approval.

The Company focuses on the key elements of a

comprehensive evaluation plan. The process evaluation includes

interviews with participants, non-participants, and key market

actors. Sampling precision is set at a 90/10 confidence level.

The Company will implement surveys twice over the life of the

program to allow it to measure progress and make modifications

to the program as necessary. Participant surveys will include

free rider and spillover measurement; non-participant surveys

will include a measure adoption module. Further, the Company

proposes to develop a logic model but has not provided enough

detail to determine whether such an approach would be effective.

Impact evaluation of the Gas Fast Track program will

focus on development and analysis of the program data and will

begin in the first quarter of 2009 and continue through 2011.

The Company's proposal to conduct "waves" of evaluation will

allow it to make mid-course corrections to programs and monitor

results more closely. The Company will conduct a pre/post

longitudinal analysis of actual consumption to determine energy

savings and will augment that calculation with engineering-based

methods. Electric and gas programs are offered under a unified

framework to provide for economies of scale. The Company

intends to hire an outside contractor for impact evaluation and

the final methodology will be determined when the contractor is

selected. Staff requires more detail on the impact

methodologies, including specifics of how the Company will

measure free ridership and spillover, before supporting the

evaluation plan.

The Company will begin process evaluation soon after

program launch in 2009 and again in 2010. This approach will

allow the Company to make adjustments to its program based on

evaluation results. The Company identified its sampling
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approach, statistical standards, and outlined its approach to

net-to-gross calculations. However, Staff requires detailed

information on key research issues (e.g., potential barriers to

program participation, what program processes are working and/or

not working, and improvements to the process) that Con Edison

expects to explore as part of its process evaluation.

Program administrators must always ensure that

administration efforts are separate from program evaluation

efforts. To meet this goal, the Con Edison established a new

Monitoring, Verification and Evaluation (MV&E) section within

its Energy Efficiency Programs Department to oversee evaluation.

The manager of the MV&E section will report to the Energy

Efficiency Programs' Director. The section will have a separate

staff that will not work on program implementation and the MV&E

staff's performance will be measured by indicators unrelated to

program implementation.. However, the outside evaluation

contractor is expected to work closely with program

implementation staff, thus the potential exists for compromised

results. Further details that demonstrate how Con Edison will be

able to ensure that an arms-length relation is maintained should

be provided in its detailed Implementation Plan.

The Company proposes to allocate five percent of its

total budget to evaluation and market research. In its response

to Staff interrogatories, the company states that "the majority"

of the five percent will go toward evaluation. However, Staff

is concerned that the marketing activities Con Edison proposes

are very ambitious and may easily consume a large portion of the

evaluation budget. As part of its detailed implementation

program, Con Edison should submit more details on its evaluation

program budget in order to demonstrate that its marketing

research efforts do not detract from its evaluation efforts. The

Company should also indicate if it plans to collaborate with
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other utilities in its evaluation efforts.

The Company proposes an active reporting process by

planning to provide quarterly reports on program implementation

that will include updates on evaluation. Additional updates

will be provided in annual reports.

4. Sufficiency of documentation supporting energy savings

estimates by program and by measure.

As explained in more detail in the "General Comments"

section, Staff recommends using the TecMarket Manual for

calculating the energy savings of each utility proposal at both

program and measure level. The utilities, including Con Edison

have failed to sufficiently justify their energy savings

estimates to the degree needed to enable use of the estimates to

measure and report program performance and savings. The

TecMarket Manual will provide a well-documented and consistent

set of metrics by which to calculate program savings across all

of the utility programs. The manual's energy savings calculation

methodology and assumptions are used in similar documentation in

California and in other jurisdictions. Once New York has results

from its own evaluation studies, the manual can be updated as

needed.

Con Edison's filing states that energy savings and

cost estimates were developed for each measure through detailed

research on the proposed measures. In response to Staff's

request for source documentation, Con Edison provided extensive

excel files from its consultant, The Cadmus Group, Inc.

Although the documentation included input files, it did not

provide audit trails on formulas, or source references on how

basic inputs such as savings calculations were derived. These

were provided in later documentation that showed they were from

obtained from secondary references.
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5. Sufficiency of documentation provided relating to cost

data.

Con Edison provided a modest level of detailed

supporting documentation describing how each budget category

amount was determined. In the files provided by the consultant,

budgets were allocated across five categories - Program Planning

and Administration, Program Marketing and Trade Ally, Customer

Incentives, Program Implementation, and Evaluation & Market

Research. However, the supporting documentation did not provide

sufficient information detailing the method for determining and

allocating the five category budget amounts.

6. Contractor training and program orientation plan.

Staff recommends that a more detailed contractor

training and program orientation plan be submitted as part of

Con Edison's detailed Implementation Plan discussed in the

General Comments section.

Con Edison states that it will provide training for

all relevant staff and contractors with respect to necessary

business processes, administrative procedures, roles and

responsibilities, quality assurance protocols, budgets and

timelines. It will recruit and pre-qualify HVAC contractors to

deliver high-efficiency equipment installation services.

Contractors that participate will be required to complete an

application and pre-screening process and will be trained in the

use of industry-accepted quality installation procedures.

Further, Con Edison will require that all of its approved HVAC

installation contractors be trained to install equipment

according to original equipment manufacturer (OEM) product

guidelines. In response to a Staff interrogatory, Con Edison

states that contractors will be asked to demonstrate proficiency
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in these standards or will be required to participate in

Company-provided training. Con Edison also states that

contractor quality installation training will address the key

components of proper equipment installation, including equipment

sizing, airflow, and duct sealing.

In response to Staff issued interrogatories, the

Company stated that intends to work with equipment manufacturers

to provide hands on technical training to contractors for the

installation and maintenance of high efficiency products. The

Company also stated that it will require all contractors that

participate in the program to be licensed to work as an HVAC

contractor by the municipal authorities having jurisdiction.

Con Edison further proposes to reach out to trade allies,

equipment dealers, retail outlets, builder and realtor

associations and other professional group with direct mail,

meetings and seminars to inform them about the Company's

programs and how to participate.

7. Quality Assurance plan.

Staff finds that Con Edison's approach is generally

adequate. However, Staff feels that the Company should be

required to submit more detail concerning how the program will

handle identified installation problems. Staff recommends that

a proposed quality assurance plan be included in a program

Implementation Plan.

A detailed quality assurance plan was not provided in

the filing. The Company did state that quality assurance for

this program will include screening and pre-qualification of

installation contractors and a post installation inspection of

an appropriately-sized random sample of all sites.

According to Con Edison's response to a Staff

interrogatory, the Company plans to use a minimum sample size of
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68 to produce a 90% level of confidence and a 10% margin of

error. Further, the Company states that for some measures it

may use a larger sample size (i.e., if the technology is new, or

if energy savings are dependent on the quality of the

installation of the equipment.) Staff is concerned that while

the sample size may be adequate for a total participant

population perspective, it may not be able to capture poor

performance by contractors which is a major objective of a

quality assurance plan. Therefore, Staff finds that other

approaches may also need to be utilized by the Company.

In a discovery response, the Company stated that it

expects an outside contractor to conduct the inspections and

that the Con Edison will ride along on a certain percentage. In

addition, the Company indicated that it plans to inspect all

major retrofit installations to ensure proper installation and

functioning of equipment.

In response to an information request, Con Edison

states that the implementation contractor will be responsible

for Quality Assurance as part of terms and conditions

established during contract negotiations. However, the Company

will make reasonable efforts to resolve problems by working

directly with the customer, the contractor, or both.. Con Edison

states that it may implement similar protections and oversight

that it employs in the Oil-to-Gas Conversion Program.

8. Marketing plan and sufficiency of coordination with

other parties.

Staff requests that a more detailed description

concerning Con Edison's plans to coordinate its marketing with

surrounding utilities and NYSERDA be included in the Company's

Implementation Plan.

The Company's filing states that Con Edison has good
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working relationships with other utilities, NYPA, the City of

New York, NYSERDA, and various other stakeholders. The filing

delineates a series of meetings with various parties that

discuss coordination issues, including uniformity and balance

among programs, eligible equipment and rebates, collaboration

regarding multi-family energy efficiency initiatives, potential

for joint programs, etc.

The Company intends to work with National Grid and

NYSEG to integrate all energy efficiency programs and to educate

customers on programs and benefits available from the various

programs. Marketing materials in overlapping service

territories will be designed to educate the customers on all

available programs in their respective service area. In

addition, qualified Con Edison vendors will be provided with the

details of all programs available in a geographic area,

including, NYSERDA, NYSEG and National Grid.

Con Edison will leverage its experience and existing

marketing channels for program promotion. Con Edison plans to

proactively market its new energy efficiency programs by

leveraging existing relationships and customer data to direct

target promotional materials to areas with the greatest

potential for efficiency gains. Additionally, the Company is

conducting a market potential study of its service territory

that will enhance Con Edison's ability to tailor outreach

efforts to specific geographic areas, customer classes, market

sectors and individual customers.

A general marketing plan was outlined in the filing.

Marketing will be approached through, print media, direct media.

Internet, radio advertisements, service calls, customer

newsletters, on-bill messaging, and speaking engagements. The

Gas Fast Track marketing budget was allocated at 15% or, at a

cost of approximately $48 per participant.
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9. Delineation of operational coordination between

utilities and NYSERDA.

Staff recommends that Con Edison and NYSERA continue

to work on implementing a process for coordinating energy

efficiency programs to ensure that customers are not receiving

two rebates for the same measure, and that energy savings are

not double counted. Further, Staff recommends that Con Edison

describe in detail in its Implementation Plan how it will

coordinate program delivery with other entities to make

customers aware of all programs for which they may be eligible,

and to avoid double counting of energy savings, and avoid

issuing a double payment for incentives.

The Company's filing states that Con Edison has had,

and maintains, a good working relationship with NYSERDA.

According to Con Edison's response to a Staff interrogatory, Con

Edison plans to coordinate with NYSERDA in the same manner that

it does for the Targeted DSM and NYSERDA's System Wide programs.

The Company states it has a process in place to coordinate

participation between Con Edison and NYSERDA programs to ensure

customers participate in only one of those programs. Further,

the Company states that this process has worked well and it

expects NYSERDA's cooperation to continue. Con Edison proposes

expanding this process to include the Gas Fast Track program.

In addition, Con Edison currently operates an existing

gas efficiency program which is administered by NYSERDA and

funded at $14 million per year, with an additional $400,000

annually for enhanced measurement and verification.6 NYSERDA was

authorized to administer this program until September 30, 2009.

Con Edison must file on or before March 2, 2009 a program plan

Case 06-G-1332, Order Continuing Gas Energy Efficiency Programs, issued and
effective September 18, 2008
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for Commission approval to implement a comprehensive portfolio

of gas energy efficiency programs for Rate year 3 (October 1,

2009 through September 30, 2010) with an annual budget of $24

million. These funds are collected through the Monthly Rate

Adjustment and the funding is provided to NYSERDA through a

contractual agreement.

10. Cost-effectiveness shown in a benefit cost analysis

incorporating methodology and input values supported

by Staff for accuracy and

standardization/comparability across companies.

Staff's current estimate of the program's benefit/cost

TRC ratio is 1.47. While this estimate suggests that Con

Edison's program is cost-effective, the ratio is still

preliminary, at least in part, because Staff has had difficulty

getting sufficiently documented sources for Con Edison estimates

for measure cost and measure energy savings.

In its 60 Day Filing, Con Edison claimed a TRC ratio

of 1.88 for its Gas Fast Track program which staff preliminarily

adjusted down to a ratio of 1.47 by using its own newer

estimates of long run avoided costs, applying the avoided costs

annual instead of seasonally, and adjusting measure costs for

inflation. The 1.47 TRC ratio is only a preliminary estimate

because it is based on the Company's inputs on measure costs and

savings, which are under review.

Con Edison proposes to offer rebates for the purchase

of solar domestic hot water heaters. Using its October

estimates of gas avoided costs, Staff modeled this technology

individually, using all of the Company's measure inputs with no

fixed administrative or marketing costs or free riders. The

result was a TRC ratio of 0.34 for this measure by itself.

Staff recommends consideration of dropping this measure,
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possibly thereby improving the program's overall cost-

effectiveness. The Company, however, may choose to provide its

own benefit cost analysis in a supplemental filing to

demonstrate that solar DHW is cost effective.

Con Edison estimated different avoided costs by sector

and for space heating and domestic hot water heating attempting

to reflect seasonal use patterns. While this may be

appropriate, Staff has not generated or confirmed such

distinctions and is using regional annual averages for avoided

costs. Further, the Company's avoided cost estimates were based

on Staff's Downstate estimates underlying the benefit cost ratio

cited in the EEPS Order. The avoided cost estimates in the EEPS

order were largely based on December 2007 forecasts by the

United States Department of Energy, Energy Information

Administration. Staff is now applying estimates based on

October 2008 forecasts and provided by the econometric

consulting firm ICF to NYSERDA for the State Energy Plan

process. These October 2008 avoided cost estimates are about 5i

lower than those used for the EEPS Order.

Con Edison's estimates of avoided costs for space

heating, however, are about 32% above Staff's October 2008

Downstate annual averages because of Con Edison's use of the

seasonal adjustments. As space heating accounts for almost 83%

of Con Edison's claimed gas savings, avoided costs explain most

of the difference between the TRC ratios of 1.88 to 1.47.

A secondary factor is that Con Edison assumed that

unit measure costs would not increase with inflation between

2009 and 2011. Staff applied the inflation assumption of 2.1%

for consistency with Con Edison's nominal avoided costs streams

reflecting inflation.



General Comments

1. Eligible Measures and Customer Incentives

Residential HVAC Program

The EEPS Order requires utilities to collaborate with

NYSERDA and other interested parties to establish uniformity in

eligible measures and customer rebate amounts for the Gas Fast

Track program.7 While the utilities have stated that they did

collaborate, they nevertheless proposed a wide range of eligible

measures, rebate amounts, and rebate structures, as shown in

Appendix B. To address this problem, Staff recommends that the

same program attributes be offered by each utility statewide for

the Gas Fast Track program. Although every program would be

administered separately, efficiency measures and eligibility

levels would be effectively the same (see table below) thereby

minimizing customer and trade ally confusion. Further, Staff

recommends that the rebates be a fixed dollar amount rather than

being based on a percentage of the installed cost experienced by

each individual program participant.

The utilities propose their own unique programs in

their EEPS filings with little regard to the programs proposed

by neighboring utilities with similar service demands,

territories, and customer profiles. Programs vary in the type

of eligible measures included, the acceptable qualifying

efficiency levels for those measures, and the proposed incentive

levels for each measure. Staff is concerned of the possible

confusion created by such variation between service territories.

Additionally, having to carry an inventory to support differing

program requirements across the state is a costly for wholesale

equipment distributors and manufacturers, and could possibly

limit the availability of some equipment.

7 Case 07-M-0548, supra, Order Establishing Energy Efficiency

Portfolio Standard and Approving Programs, p. 41.
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Many states with leading energy efficiency programs

have recognized this problem (frequently after several years of

market confusion) and have directed their regulated utilities to

coordinate their efforts to assure that the same, or very

similar, programs are offered statewide. For example, this

approach has been used in California, Connecticut and

Massachusetts as well as in those states with a single statewide

program operator such as Oregon, Wisconsin, and Vermont and, up

until recently, New York.

Staff strongly supports the use of common efficiency

measures, eligibility levels and incentives throughout the

various utility programs. However, if the utilities are able to

provide a compelling reason for varying any of these parameters

between programs, than Staff is willing to revisit the issue.

There are several benefits to offering common energy

efficiency measures across multiple service territories. First,

it reduces the potential for customer and contractor confusion

that can be caused by customer exposure to marketing materials

from several programs or installation contractors operating in

more than one utility service territory. Secondly, the use of

common measures and efficiency requirements concentrates product

demand for equipment manufacturers and wholesale distributors

which increases the likelihood of ample available product by

reducing their inventory costs. Common program requirements

also make it possible to conduct joint program evaluation across

multiple service territories and reduce evaluation costs.

In order to help develop such a statewide program,

Staff has retained a consultant, the American Council for an

Energy Efficient Economy (ACEEE), to examine the eligible

measures and rebate amounts that are currently in place among

successful programs around the United States and compare them



with those proposed by the utilities.8 Staff has developed its

recommendations for the Gas Fast Track program in New York using

the results from ACEEE's review. These recommendations are

presented in the table below.

Recommended Residential HVAC Program Measures and Customer

Incentives'

Measure Eligibility Consumer
Incentive

Rationales

Furnaces AFUE > 92 $200 Gas Appliance Manufacturers Assoc.
AFUE > 95 $400 data from 2000 indicate that 32% of

furnaces sold in NYS were condensing,
with most of these 90% efficiency.
Many northern states are now beginning

8
California Public Utilities Commission, Decision 07-10-032,

October 18, 2007, Interim Opinion on Issues Relating to Future
Savings Goals and Program Planning for 2009-2011 Energy
Efficiency and Beyond (directing California utilities "...to
prepare a single, comprehensive statewide long-term energy
efficiency plan" (id. at p. 2). "Many strategies likely will
lend themselves to statewide implementation approaches and
program delivery, including collaboration with POUS and market
stakeholders. Where possible, we encourage even wider
regional implementation programs with other western states or
even national joint sponsor." (id. at p. 31). "We reaffirm
our support for innovative programs, program diversity and
program management that takes advantage of industry best
practices and economies of scale afforded by state-wide
programs." (id. at 83).

California Public Utilities Commission, Decision 08-09-040

September 18, 2008, Decision Adopting the California Long-Term

Energy Efficiency Strategic Plan (including a number of

statewide strategies for various programs)

State of Connecticut Department of Public Utility Control

(DPUC), Docket No: 03-11-01 PH2, DPUC Review of CL&P and UI

Conservation and Load Management Programs, Decision July 28,

2004 at 11: "The Department believes that the programs that

have been operated and marketed jointly since that time (May

10, 2000) have shown benefits to Connecticut's ratepayers and

that the furtherance of the Department's policy of seamless

program implementation is appropriate."



rebates at 92% and are no longer
rebating for 90% (e.g., Massachusetts).
We recommend 95% as the higher tier so
that utility incentives complement the
$150 federal tax incentive being offered
for >95% AFUE in 2009. Most of the
NYS utilities propose 92%, with a few
proposing a higher tier at 94 or 95%.
The Staff recommended incentive level
is an approximate average offered by
utilities surveyed by ACEE,

ECM $200 Furnaces containing an ECM would
receive additional incentive beyond
those listed above. An ECM reduces
heating season energy use by more than
50%. National Grid, Con Ed, O&R and
NYSEG have proposed incentives for
ECM's but these should be offered by all
utilities.

Hot water boilers AFUE > 85% $500 The lower tier is the Energy Star level,
AFUE > 90% $1000 the higher tier is for a condensing unit.

Most NYS utilities proposed one or both
of these levels. The Staff recommended
incentives are derived from ACEEE's
survey of other utilit ro ams.

Steam boilers AFUE> 82 plus $200 This measure was proposed by most
electronic ignition utilities. The Staff recommended

eligibility levels and incentives on based
on programs offered by other Northeast
utilities.

Duct and air Blower door and $600 In order to qualify, both measures would
sealing duct blaster need to be performed together and by a

assisted sealing by BPI certified contractor. The Staff
certified recommended incentive level is designed
contractors. to cover 60% of the cost of these

measures and is consistent with other
energy efficiency programs in the
Northeast. To qualify for a rebate
contractors performing these measures
should be BPI certified or equivalent.
NiMo proposes incentives for air sealing,
O&R for duct sealing. Both should be
offered statewide.

Boiler reset Prescriptive $100 This relatively inexpensive measure can-
controls produce a 10% increase in efficiency

when installed in an older boiler.
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Eligibility is for installation of the reset
controls into existing boilers only. Many
new boilers already include this
capability and no additional incentive
would be offered in addition to those
listed above. The Staff recommended
incentive level is that proposed by NiMo,
Ke s an and NFG.

Energy Star Energy Star $25 This measure is proposed by National
thermostats Grid (Key Span and Niagara Mohawk),

Con Edison, St. Lawrence and Coming.
The Staff recommended incentive is
equal to that proposed by National Grid,
St. Lawrence and Coming.

Indirect water Insulated separate $300 National Grid (Niagara Mohawk and
heaters storage tank, Keyspan), Con Edison, and O&R all

attached to Energy propose this measure which saves
Star boiler significant energy relative to a separate

boiler and water heater. In addition to
the utility incentive, if the CEF (a
measure of combined system efficiency)
of the installed measure is at least 0.80, a
$300 federal tax credit is also available
through the 2006 Federal Energy Act.
The Staff recommended incentive level
is derived from those offered by other
utilities in the region.

Instantaneous EF > .82 plus $300 All of the utilities included this measure
water heaters electronic ignition in their proposals. The efficiency level

is the Energy Star standard. This EF for
the instantaneous water heater is higher
the EF for the very high efficiency water
heater because the test for the
instantaneous water heater tends to
exaggerate the efficiency of these units.
(testing is conducted with just 6 hot
water draws/day and higher number of
draws will reduce efficiency). The Staff
recommended incentive level is an
approximate average of those offered by
utilities surveyed by ACEEE..' In
addition to this utility incentive, there is
also a $300 federal tax credit. Together,
these cover the majority of incremental
cost.

Very high EF > .80 $300 These are condensing water heaters and
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efficiency water have similar savings to indirect and
heater instantaneous water heaters. EF from

Energy Star. In addition to this utility
incentive, there is also a $300 federal tax
credit. Together, these cover majority of
incremental cost.

2

AFUE - Annualized Fuel Utilization Efficiency
ECM - Electronically Commutated Motor
EF - Energy Factor

Blower Door and Duct Blaster assisting sealing are two means of
identifying leakages to and from interior conditioned spaces.
Qualified contractors target improvements to HVAC system
performance by pressurizing or de-pressurizing an HVAC system, or
the conditioned interior space, and comparing that with an
ambient condition for finding leakages.

Staff generally recommends distinct efficiency-based

rebates over cost-based rebates (i.e., a predetermined rebate

amount for a particular level efficiency provided by the measure

as opposed to a percentage of the incremental cost of installing

a more efficient unit) in order to make incentives easy for

consumers to understand and to scale the amount of incentives on

the basis of energy efficiency performance of measures installed

for mass marketed residential equipment. Staff's

recommendations for specific performance-based rebate amounts

however, are generally based on paying 70% of the incremental

cost of installing high efficiency equipment (high enough to

attract a lot of interest, but also leaving a significant share

of the cost to the customer).

2. Standard Approach for Estimating Energy Savings-

Technical Manual

Staff is very concerned about the great variation in

energy savings estimates proposed by the utilities. In order to

properly compare the various utility savings estimates to each

other and to the requirements of the EEPS Order, Staff
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recommends a standard approach be used to calculate performance

metrics. In order to effectuate this approach, Staff asked

TecMarket Works, an independent consultant providing EEPS

related evaluation advisory services to Staff, to develop a

technical manual illustrating standardized approaches,

calculations and assumptions for program administrators to

estimate Fast Track program energy savings at the measure level.

The approaches proposed in the technical manual are

based primarily on engineering factors, evaluation results from

similar programs and general experience. The initial draft of

the technical manual-covering selected residential and small

commercial energy efficiency measures is attached Appendix C.

The use of the technical manual is not a substitute

for the comprehensive program evaluation advocated by the

Commission. A key limitation to the technical manual is that

its methods for estimating efficiency savings are limited to

gross energy savings and do not fully account for real world

conditions (e.g., poor quality installations and human

behavior). However, a standardized approach based on

engineering and energy efficiency experience is the best option

available at this time. Because the Fast Track programs are

new, it will take time to accumulate a full range of evaluation

data for each program. Program administrators have indicated

that it will be at least a year before they will begin

evaluations to directly verify energy saving impacts. The

technical manual will provide immediate and consistent methods

for estimating energy saving impacts until the calculations and

assumptions can be further refined based on actual program

evaluation data.

3. Procurement of Program Services and Equipment

As a method of limiting costs, Staff recommends that

competitive bidding - rather than sole-source procurement -- be
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required as the preferred procurement method for equipment and

contracts. Staff further recommends that any proposal for sole-

source procurement be submitted to and approved by the Director

of the Office of Energy Efficiency and the Environment.

4. Modifications to Approved Programs

Staff recommends that there be an opportunity for

Staff review and comments and in certain circumstances

Commission approval before any material change is made to any

approved energy efficiency program. Some of the utilities

propose to be allowed to reallocate funds among program budgets

and to make changes to eligible energy efficiency measures

and/or customer incentives to adjust to customer responsiveness

or changing market conditions during the program. The utilities

propose to inform Staff of such program changes after the

modifications have been made. While Staff recognizes that

changes to approved programs may be justified to improve their

performance, Staff would like there be an opportunity to review

and comment on proposed changes for several reasons. First,

program changes can create inconsistencies among the utility

programs that can lead to market confusion and reduce the

statewide program effectiveness. Also, it is important to

maintain a balance of programs so that all customer sectors have

fair opportunity to participate in energy efficiency programs.

Finally, requiring review and approval of material changes will

prevent utilities from favoring particular programs in a way

that maximizes their potential for incentives payments but is

not in the best interest of all rate payers.

Accordingly, Staff recommends that any utility

proposal for changes to approved program budgets, eligible

energy efficiency measures, or customer rebates should be

submitted to Staff for review and comment at least 90 days

before the proposed implementation date. Proposals that would
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result in budget reallocations that would represent a cumulative

change of 10% or more from the total approved annual budget

should be submitted for Commission approval before

implementation.

5. Implementation Plan

Staff recommends that once the Commission approves

final program parameters, each utility be required to submit an

energy efficiency program Implementation Plan that describes in

detail the overall program and how it will operate. The

Implementation Plan should be submitted within 60 days of

Commission approval of the programs, and reflect all changes and

enhancements to the program proposals that are approved by the

Commission. An acceptable Implementation Plan would include the

following:

• Overall program annual and cumulative budgets and energy

savings goals;

• The Gas Fast Track Program shall include:

o cumulative and annual budgets, energy savings,

and customer participation goals;

o annual budgets by spending category including

descriptions of expenditures within each category

(budget category definitions to be provided by

Staff);

o descriptions of roles and responsibilities of the

utility and all contractors participating in the

program;

o detailed contractor training and program

orientation plan;

o target customer market and detailed marketing

plan, including sample customer and trade ally

outreach materials;



o training for retail partners;

o eligible measures and associated customers

incentives;

o Oil-to-gas conversion program requirements as

explained in Summary of Recommendations for all

Gas Fast Track programs of all utilities;

o procedures for customer enrollment;

o contact information for customer inquiries and

complaints;

o Quality Assurance plan;

o coordination with other New York energy

efficiency programs, including plans for how the

company will avoid duplication and confusion

resulting from overlapping/neighboring programs,

ensure no double counting of savings achieved,

and ensuring that no more than one incentive

payment is provided for an energy efficiency

measure.

6. Evaluation, Measurement and Verification Forum

(EM&V Forum)

Staff recommends that the Commission require utilities

to provide a more detailed evaluation plan as part of the

detailed Implementation Plan and prior to final approval of any

utilities evaluation plan. Specifically, the utilities should

provide additional detail on their evaluation methodologies,

proposed logic models, contractor selection processes, and plans

for working with other utilities and methods for collecting

reliable data. Further, utilities should demonstrate the

administrative structure it will implement to ensure a

transparent and objective evaluation process.



7. Market Research

Staff recommends that proposals to use evaluation

funding for market research be reviewed by the EAG and approved

by the Director of the Office of Energy Efficiency and the

Environment. Market research, including studies of energy

efficiency potential, business and consumer perceptions of

energy efficiency, and the market viability of new energy

efficiency technologies is a valuable tool for informing the

design of energy efficiency programs. The role of market

research in assessing the performance of energy programs is less

clear. The five percent of energy program budgets that are

dedicated to evaluation are earmarked to assess program

performance, document impacts, and to enhance accountability.

Staff is concerned that if evaluation funds are assigned to

market research, targeting program design issues, the quality of

the evaluation of specific programs may suffer.

8. Reporting

Accountability is a key objective of the EEPS, making

transparent and timely reporting of program progress essential.

To ensure that program progress is monitored closely, Staff

recommends that all program administrators be required to report

program data and evaluation results on both a quarterly and

annual basis. Staff further, recommends implementation of a

monthly "scorecard report," prepared by all administrators, to

provide the Commission and the public with a summary of key

.program achievements (e.g., number of measures installed and

customers served, dollars spent, progress toward goals).

Quarterly reports should be due no later than 45 days after the

conclusion of the calendar quarter; annual reports should be due

no later than 60 days after the conclusion of the calendar year;

and monthly scorecard reports should be submitted within 14 days

after the end of each month. The exact requirements and format
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of these reports should be considered by the EAG with

recommendations transmitted to Staff for approval by the

Director of the Office of Energy Efficiency and the Environment.

Staff also recommends that all program evaluation

reports should be easily accessible to the public through the

Internet and other convenient formats.

9. Customer Eligibility for Incentive Payments

Several companies propose to include Oil-to-Gas

Conversion customers (conversion customers) in their Fast Track

Gas program. Staff notes that several companies also have

existing Oil-to-Gas Conversion Marketing plans that provide

conversion customers certain benefits without requiring that the

conversion customer install higher efficiency equipment. Many

conversion customers receive significant incentives/benefits

from these existing Oil-to-Gas Conversion marketing plans

including low-cost financing, discounted equipment and rebates.

Several of the utility marketing plans are currently being

funded by existing ratepayers.

Although Staff generally supports the concept of

allowing conversion customers the opportunity to participate in

the energy efficiency programs, it believes that safeguards must

be established to prevent an inequitable amount of energy

efficiency funds being spent on conversion customers and

thereby, limiting opportunities for existing customers to

participate in the Past Track program.

Therefore, Staff recommends that the utilities be

directed to limit or cap the participation of conversion

customers as follows;

• Conversion customers should be required to install higher

efficiency equipment (i.e., rated at least as Energy Star)
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as a prerequisite for a conversion customer's receipt of

any financial incentives or other direct benefits provided

by a ratepayer funded oil-to-Gas Marketing program;

• Incentives provided to conversion customers should not

exceed 38% of the total incentive amount proposed in each

Gas Fast Track program budget;

• The administrative costs associated with providing

incentives to conversion customers should not exceed 38% of

the total administrative costs of the Gas Fast Track

program budgets (e.g., associated administration,

marketing, etc.)

Further, in accordance with such limitations Staff

recommends that:

• The utilities be placed under a continuing obligation to

demonstrate a reasonable and appropriate allocation of

incentives between existing customers and conversion

customers;

• The utilities justify the reasonableness of this allocation

on a going forward basis by

o Planning and tracking the individual program

expenditures at the measure level

o Demonstrate that budget allocations are proportional

to the potential number of customers replacing

existing equipment vs. the potential number of

customers converting;

• The requirements listed above be included in the companies'

Implementation Plans.

Staff recognizes the potential for lost opportunities

that may arise regarding conversion customers. If a conversion

customer does not choose higher efficiency gas equipment at the
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time of conversion, this efficiency improvement could be lost

for the life of the equipment (e.g., approximately 18 to 20

years for a furnace). However, Staff has serious concerns

regarding an unbalanced number of conversion customers

participating in the Gas Fast Track program. First, conversion

customers who receive conversion incentives, in addition to

energy efficiency incentives, will collect a higher level of

benefits than that available to existing natural gas customers.

This appears unbalanced because the existing natural gas

customers are funding both the energy efficiency programs as

well as the conversion marketing programs. Further, several of

the programs that propose including conversion customers

inordinately target the replacement of boilers as compared to

the number of participants replacing furnaces. Because energy

efficient boilers are more expensive and offer approximately

half of the energy savings of an energy efficient furnace,

programs that focus resources on conversion customers could be

less cost-effective and result in lower overall savings.

In order to illustrate Staff concerns, information

from Keyspan LI's proposed Gas Fast Track Program is depicted in

the table below.9

KEDU .. Real On HVAC Year 2

Est'd Incentive Intently
Est'd S Annual % Inure Budget Budgei

Program % of % of 8avingal Useful Incra mental Total Paid for Paid to
Partlcl Pank:lp Pankl Participant life mental cost Incentive $ this this

Measures pants slits pants (MMBTU) (Y5) Cost Incentive Paid Paid Measure Measur
High EMw Gas Furnace (AFUE?92%) 201 7% 21.1 18 $ 654 $ 150 23% $ 30 150 1%17% ,

7%High Efc Gas Furnace (AFUE?92%) e,/ECM 277 10% 19.6 18 $ 679 $ 400 59% $ 110,800 5%
Boilers (Forced Hot Water) 85%+AFUE 360 13% 8.9' 25 $ 984 $ 750 76% $ 270 000 13%
Boilers (Forced Hot Water) 90%+AFUE 1,120 39%

52%
11.4 25 $1,310 $ 1,200 92%

,
$1,344,000 88%

79%

Man Eft Gas Steam Boiler 93 3% 12.9 25 $2.186 $ 400 18% $ 37,200 2%
Indirect Water Heater 631 22% 7.9 20 8 300 $ 300 100% $ 189,300 9%
Tankless Nafl Gas Water Heater 185 8% 7.4 20 $ 500 $ 300 80% $ 49,500 2%

Total 2,847 $2,030,960 100%

8.9 s> Actual God Worksheet Sated 11.4 here for KEDIA but Staff corrected apparent typo to match KEDNYBgure mr analytical purposes

9 Source of information contained in this is the Excel file provided in

response to DPS-54, in case 08-G-1015 (National Grid).
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Keyspan LI's proposed program appears to heavily target

forced hot water boilers which provide the least amount of

energy savings per heating unit installed. Staff notes that the

Company proposes to pay a very high percentage of the

incremental costs for these boilers -- 76%-92% in comparison

with: 1) its proposed incentives for other equipment, and 2)

other utilities' proposed incentives for boilers. Staff further

notes that proposed incentives for boilers in year 2 comprise

79% of the incentive budget for Year 2. Moreover, Keyspan LI's

proposal to pay 92% of the incremental cost of the 90%+

efficiency forced hot water boiler results in a payback period

of less than one year (to the customer).

In addition, Keyspan LI has an existing Oil-to-Gas

Conversion Marketing Program that offers conversion customers

significant incentives including financing, discounted equipment

and rebates that are funded by ratepayers. In response to a

Staff request for information, Keyspan LI stated that the

Company does not plan or track program expenditures at a measure

level. Nor does the Company propose any limit on the number of

conversion customers that may be eligible to receive rebates for

installing high efficiency equipment.

Keyspan LI's Conversion Marketing Department budget is

summarized in the table below.



Oil-to-Gas Conversion Marketing Program

Customer Contributions $0 Defined as "upchar ge" - the amount the customer pays for gas
'heating equipment

Incentive Programs $8,000 Covers the costs related to administering a financing program
(Financing Program) that the customer may participate in to finance the costs of

converting their heating equipment (both equipment and
installation costs)

Incentive Programs $800,621 The amount that the Company pays for the equipment which is
(Equipment) offset by the upcharge.

Under the discounted equipment program, customers are able to
purchase gas heating equipment (replacing non-gas heating
equipment only) at a discounted price.

Various gas heating equipment types are covered (e.g.,
steam boilers, hot water boilers, hot air furnaces - both
standard and high efficiency)

Incentive Programs (Other) $25,000 Funds rebates for customers

Rebates - A/P $15,000 No explanation provided

Total $848,621

Further, Staff notes that conversion customers are not required

to upgrade to high efficiency equipment. Plus, Keyspan LI has a

large backlog of conversion customers at this time." By letter

dated August 28, 2008, gas utilities were asked to provide, on a

monthly basis, the number of pending conversion requests.

Keyspan LI indicated on September 22, 2008, that a total of

2,580 residential customers were scheduled for conversion, with

another 23,396 having made inquiries but not yet scheduled for,

1' These upcharges vary based on the type of equipment that is selected. In

general, the upcharge for standard efficiency equipment ranges from $399 to

$899. The upcharge for high efficiency equipment ranges from $799 to
$2,899.

" KEYSPAN LI has submitted a petition to the Commission requesting that it

be allowed to accept conversion customers as participants in the interim
energy efficiency program.
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conversion.

Because Keyspan LI does not propose to limit the

number of conversion customers who receive energy efficiency

rebates, it is possible that conversion customers could receive

all of the energy efficiency rebates while existing customers

(who funded both incentive programs) are left without an

opportunity to participate in the Gas Fast Track program.

(Staff notes that this becomes a greater issue when the Gas Fast

Track Program is fully subscribed). For example, KeySpan LI

projects a total of 1,951 participants in year 1 of its Fast

Track program. However, as noted above, KeySpan LI has a

current backlog of 2,580 conversion customers. The lost

opportunity may be that of current gas customers paying the SBC,

who lose the opportunity to participate in the Gas Fast Track

program.

Staff developed its recommended limits, delineated

above by reviewing US Census data for New York State.12 There

are approximately 3.7 million natural gas heating customers in

New York State and about 2.3 million heating customers that use

fuel oil. Homes heated by all other fuels, or no fuel, total

approximately 1 million households. Of the households heated by

either oil or natural gas, oil represents about 38% of the

total. Therefore, Staff proposes that incentive payments for

installation of high efficiency furnaces or boilers to customers

converting from fuel oil be limited to 38% of the total budget

for any utility program.

12 Link to source data:

http://factfinder.census.gov/servlet/ADPTable? bm=y&-geo id=04000US36&-
gr name=ACS 2007 1YR G00 DP4&-context=adp&-ds name=&-tree id=307&-

1anq=en&- redoLog=false&-format=
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Conclusions

Summary of Recommendations for the Con Edison Program

Staff recommends that the Commission approve Con

Edison's Gas Fast Track Program with certain conditions and/or

modifications.

• Con Edison's program should include the uniform eligible

equipment, rebate levels and proposed estimated savings

proposed by Staff on pages 22-25.

• Con Edison should provide a supplemental filing containing

its own cost benefit analysis of solar domestic hot water

heaters to demonstrate that solar how water heaters are

cost effective.

• Energy savings estimates should be calculated using the

technical manual attached as Appendix C.

• Con Edison should be required to provide a detailed

Implementation Plan within 60 days of Commission Approval

of the Gas Fast Track program. The plan should describe

exactly how the Company proposes to implement all aspects

of its Gas Fast Program including the specific information

recommended below (for further details see "Implementation

Plan" section of Staffs General Comments).

• Con Edison should explain in its Implementation Plan how it

will ensure that joint marketing of the electric and gas

HVAC programs together under one Residential HVAC Program

will not cause customer and contractor confusion.

• Con Edison should provide a complete and detailed

evaluation plan as part of it Implementation Plan.

Specifically, the Company should provide additional detail

on methodologies, logic model, and how the administrative

structure will promote a transparent and objective

evaluation process.

- 37 -



• At this time and until it can be replaced by actual program

evaluation findings, the Con Edison should apply the

technical manual recommended by Staff in the General

Comments section for determining the amount of energy

savings achieved by measure and by program.

• Con Edison, as part of its Implementation Plan should

provide documentation to support the specific functions and

corresponding spending in each of the five budget

categories for the Residential Gas HVAC program.

• Con Edison did not file plans for any contractor program

orientation. The Company should be required to file a

detailed contractor training and program orientation plan

as part of its Implementation Plan.

• Con Edison should submit a detailed plan for Quality

Assurance as part of its Implementation Plan. The Quality

Assurance Plan should include the process for remediation

for the identified problems with measure installations

• Con Edison's proposed plans of the coordination of

marketing plans with NYSERDA and neighboring utilities

should be described in the program Implementation Plan.

• Competitive bidding should be the preferred procurement

practice for all equipment purchases and service contracts

The Company should be required to submit a proposal to use

sole-source procurement to the Director of the Office of

Energy Efficiency and the Environment for review and

approval.

• Any utility proposed changes to approved program budgets,

eligible energy efficiency measures, or customer rebates

should be submitted to Staff for review and comments 90

days before the proposed implementation date. Proposals

that would result in budget reallocations that represent a
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cumulative change of 10% or more from the total approved

annual budget should be submitted for Commission approval

before implementation.





2008 - 2011 Gas Utility Expedited Programs

Cumulative Budgets, Participation, Annual MMBTU Savings, and B/C Ratios

Residential Efficient Gas Equipment
note t and note 2 note 2 note 3 not, 4
BUDGET SAVINGS in MMBTU BIC Ratio

Fil d
Order x 3.25 Filed as % of Per 8/22/08 Implicit in Filed as % Staffe

years Order Filing Order of Order Filed
Dec 18

per Order

Central Hudson $ 949,931 $ 999,378 95A% 10,404 75,577 13.8% 2.16 0.99 340
Con Edison 14,074,686 13,886,207 101.4% 363,701 1,050,137 346% 1.88 1.47 3.40
Corning 487,500 483,103 100.9% 12,132 36.534 312% 1.18 1.21 sp ht only 3.40
NYSEG 3,813,521 3,390,787 112.5% 72.745 256,426 284% 1.77 1.31 340

Niagara Mohawk 6,368,145 6,369,386 100.0% 77,057 481,681 160% 1.56 1.22 3 40
O&R 1,357,000 1,517,812 89.4% 16,645 114,784 14.5% 1.20 0.85 3.40
RG&E 3.830,949 3,251,755 117.8% 72,745 245,912 29.6% 1.63 1.31 3.40
KEDLI 7,530.000 7,508,085 100.3% 88,451 567,795 15.6% 1.72 1.29 340

KEDNY 11.145,000 11,181,056 99.7% 120,090 845,561 142% 1.31 0.99 340
....-.-NFG-.. 0..

St. Lawrence 337,240 337,240 100.0% 5.532 25,504 21.7% 1.46 1.49 so ht only 3.40
Total Filings $ 49,893,972 $ 48.924,808 839,502 3,699.912 22.7%

Notes:
1 Commission Order: amou nt is for 3 25 year period 4th Quarter 2008 through 2011

Revised Table 18 - "Annual Collections" $ 15,053,787 3.25 = 48,924,808 excluding NFG

2 KEDNY and KEDLI filed budgets listed as existing Interim program budgets with Fast Track additional annual collections

3 Staffs preliminary analysis used companies' estimates of measure savings and costs.

4 Commission Order, Appendix 2, page 1 - "Residential Efficient Gas Equipment shows Projected TRC ratio of 3.4





Comparison of Residential Gas Fast Track Program Financial Incentives to Participating Customers

Central NYSEG Niagara Mohawk Orange & St.
Program measures: Hudson Con Ed Corning / RG&E Oct, '08- May'09 June'09 - Dec.'11 Rockland KEDLI / KEDNY Lawrence

w/BPI w/BPI w/BPI
Furnace AFUE 2! 90 $100 $400 $100 $400
Furnace AFUE ? 92 $200 $400 $400 $500 $150 $200 $150 $200
Furnace AFUE ? 92 w ECM $225 $500 $700 $400 $600 $200 $400 $600
Furnace AFUE ? 94 $500
Furnace AFUE ? 95 $500

Water Boiler AFUE 2 85 $400 $450 $400 $750 $850 $750 $850 $500 $750 $850 $400
Water Boiler AFUE2: 90 $800 $900 $500 $1,200 $1,400 $1,200 $1,400 $1,200 $1,400
Steam Boiler AFUE 2 82 $200 $400 $500 $400 $500 $400 $500

Water Heating Storage tank EF?0.62 $50
Water Heating Storage tank EF2:0.64 $75
Water Heating Storage tank Energy star $150
Water Heating tankless EF ? .82 $300 $250 $400 $500 $600 $300 $400 $300 $300 $400 $500
Water Heating tankless EF 2:.84 $600

Indirect water heater $150 $300 $400 $300 $400 $300 $400
Solar assist water heating $2,000 note
Drain water heat exchanger note
Clothes washer $75
Boiler reset control note $100 $100 $100 $100 $100 $100

Programmable Thermostats note $25 $25 $25 $25 $25 $25 $25 $25
Low flow shower heads $10
Low flow faucets $10
Heating system cleaning & tune-up $50 $50 $50 $50
Replacement Windows $10 $10

Note: Incentive - 50% of installed cost, solar incentive is 50% installed cost after rebates
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In t rod ti Clio 11

This document presents the measure-specific energy savings estimation approaches to be
used by organizations delivering natural gas energy e iiciency programs to the citizens of
New York that are funded via the Systems Benefits Charge.

This document is provided for public review and comment. Comments are requested on

the recommended approaches presented in this document. This document is the first in a

series of similar documents covering different measures across different market sectors.
These documents will be released over the next few months to allow public comment on
the recommended approaches. Once comments are received by the DPS. the

recommended approaches will be revised and potentially modified to retlect the

comments received. The documents will then be accumulated to a single document to
present the approaches for estimating savings to be used by program planners and

implementers. The approaches in these documents will become the prescribed
approaches for estimating savings for the types of measures covered.

As evaluations are conducted the approaches and engineering parameters used within
each approach will be revised and up-dated so that they move toward higher levels of
estimation accuracy.

This first document covers a limited set of residential and small commercial measures.

Reviewers are requested to review this document and provide comments on the following
components of the document.

hptn iiaG i. ii a L.IL1i!gL IS ILLUli loLLi,iCLi pIC:uc IILJlcctLC vhar approach )OtI AAortld

suggest, an example of that approach, with: references that support the estimation
approach if available.

^ . P ; ^ !-n I l l : • t e , : ..I ill h;

releA :lilt a; '^ i1:IL ". ^He ille L)1 ul I1eJ ILtl the Ie:ellt 7doli)el,_

commercial measure, and if desired, suggest other measures that you think should
^,I ; !! rnn acs fn l is I n ._

Please note that we have started with a limited set of measures and we realize that other
measures need to be added. We would like to hear comments on what reviewers think

n^^asures si





Net to Gross Adjustments

fhe savings approaches presented in this manual provide gross energy saving estimates

and specify the approaches for obtaining those estimates. The New York Department of
Public Service definition specifies that savings projections used for predicting energy
savings will be net savings. To arrive at net savings the gross estimates presented in this

manual must be adjusted to account for freeriders and spillover. Freerider adjustments
act to erode the gross savings estimate by subtracting out the savings that would have

occurred without the program's incentive or in ii uence, Spillover adjustments act to
ncreasc savings by, cuuntinc the dLIJItlnllal ,a, ing^ that occur as a result of two possible

conditions. First, participants can replicate that same action (participant spillover)

outside of the program participation process providing additional savings. Second, the

program can influence the way non-participants make energy saving decisions that result
in additional savings not associated with a specific participation event. Together, the
subtraction of savings for freeriders, plus the. addition of savings for spillover tend to

offset each other to a significant degree. As a result, for the purposes of estimating

program impacts, the savings estimates presented in this. manual, or the savings produced
using the calculation approaches described in this manual, must be multiplied by 0.90 to
arrive at an estimated net energy savings for each measure.

As program evaluations are completed this factor will be adjusted up or down as
appropriate by program, for each measure included in this manual. Over time the
adjustment factor will evolve to be more accurate and will be focused on specific types of
programs and delivery approaches. However, at the current time, to standardize the net





Single Family Residential Measures

CLOTHES WASHERS

Measure Description

Residential clothes washers whose water is heated by natural gas, meeting the

minimum qualifying efficiency standards establishes under the Energy Star Program.

Savings Estimation Approach'

J scripiiw: ref ht,7c to calut(.uc ijIbLir:r ;a, in_s u;ino thcsc data is prescntcd in the
lifetime savings section below.

Annual Energy Savings
The table below shows, for new clothes washer units and for early retirement units, the
savings in natural gas resulting from the installation of energy efficient clothes washers

that meet Energy Star and CEE Tier 3 standards, in comparison to a minimum federal
standard clothes washer. The gas savings are the associated with the gas-fired hot water

heater which is needed less to heat the efficiency clothes washer than the standard unit.
The more efficient clothes washer also yields reduced use of electricity and water. in the
clothes washer itself, and these too are in the table below. The savings presented are

taken directly from the CL&P and UI document noted above, some of which are derived

directly from the EPA savings calculator?. The number of wash cycles per year is 392, and
is used to interpolate the results from the EPA savings calculator to derive the Energy Star
writ savings.

::r. • . ...,cu ^acr :ruts ttca

Clothes Washer
Specifications3

Savings from
Hot Water

Heater

Savings from
Clothes Washer

MFF
Natural Cis

WO)

Electric I Water
(111, 1 (r i,

P.ncc!c tiuu _ U^ 'Jo

Stair 1 11

Lifetime Energy Savings

0^6

This u^ethudologr is dais ed from CI.&P and UI Pro^ratn_Savin s Doeumcntation fur 200$ Parsram
Year, pp. 155-156.

2 See http_ 'wisw,enerm star.gov/ia!partnerstmanuf res7downloads/2007CW Savir>_ Calculator_pdf
Seehttp < <^^_.ceeIoreresidscharwsltireswash Pecs.





Lifetime savings are shown in fable 2. For a new clothes washer (not replacing an
existing operating unit). the measure life is 14 years, reported in the C1.&P and UI
document and in other sources. Lifetime natural Ras, clectricih, and water lacings are

the product of the savings shown in the upper portion of Table 1 and the measure life, 14
years.

For early retirement of operating but older units, the measure life of the new clothes
washer remains 14 years. However, the savings for the first four years are calculated
hased against the resource use of the old, replaced washer (under the assumption that the
old vVa 1 Cr vCou d have heed l1Cil ;ulotl ter I C ': 1 i;ii for the rema l n lna I l) vCa ri the

savings arc calculated against the resource use of the federal standard clothes washer.

Table 2 - Lifetime Energy and Resource Savings

Savings from
Clothes Washers Hot Water Savings from

Specifications Heater Clothes Washer

Natural Gas Electric Water
MEF Cc kWh (Gallons)

Savings - New Units
Base Line 1.26 - 0 0 0_

Energy Star 1.72

_

30.2 210 97;902

CEE Tier 3 2.2 56.4 '314 103,558
Savings - Earle Retirement

W ical washer --a 0 I 0 0

Demand Savings
Gas - none

(oincicieuce factors for electric use:

See, for example, the Northwest Power & Conservation Council,
w}y nwconnciLorg'enerevvhtf'supportingdnta'(:RniscountCalc.xh
Technical Reference User Manual (R %I) No. 4-19, Efficiency Vermont, 9,5/2003





H1G11 EFFICIENCY GAS FURNACES

Description of Measure

High eftcienev condensing gas furnaces with AF[IF-:-, 90%.

Method for Calculating Energy Savings

kl3tuh I I I It I I
Atherms units x x RLFneat x x

unit tl base x q duct,base tl ee x rl duct,ee 100

where:

Atherms = gross animal gas savings
units = number of furnaces installed
kBtuh/unit = the nominal rating of the heating capacity of the furnace in kBtu/hr

tl = average heating season efficiency of furnace

11 duct
HLH

RLFheat
100

average seasonal duct system efficiency

heating load hours
= heating mode rated load factor

= conversion factor (kBtuh/therm)

REF = peak heating load

mmMctlatc hcatinc canal l/i

im. „uli ia,r

)Ilium I'll ,,,C 9nauulhun,C1â Qlllkl : tl au I'. null uala can DC ucoclupcl utat are Vlore
unpmDti:itc fW^

Ilse duci sy5ieni ejjicieney accounts for losses troll uuet systems due to leakage and

inadequate insulation. See section on duct leakage sealing and insulation for more

Heating load hours are defined as the ratio of the annual building heating toad to the
peak huilding heating load:





I I LI I
I ineal l [eating Load (I3tu)

Peak [Ieating Load (Btu/hr)

Heating load hours for residential buildings were calculated from a DOE-2.2 simulation
of prototypical residential buildings. 'fhe prototype building characteristics are described
in Appendix A. The 111,11 for three building vintages and six different cities in NY are
shown below:

City Old Average New
Albany 1,450 1,275 1.100
Binghamton 1,618 1,410 1,261
Buffalo 1,544 1,354 1,166
Massena 1,780 1,566 1,414
NYC 893. 763 635
Syracuse 1,436 1,265 1,075

These data are also shown in the following Figure:

Heating Load Hours

3Jbany uiyfzima Sunalo - Massena

Cry

NYC Syracuse

Baseline Efficiencies from which savings are calculated

ul q i i:i ., ._u.' :nil (.7ill ^.lli _^lii: ivrl!CVA '.CI

NSA-LCA is 78°'b. Common practice generally leads code, but there are no Ncw York
specific baseline data on baseline furnace efficiency available at this time:





Compliance E//icienc y front irlrich incentives are calculated

ACEEI-t recommends two tiers: > 92% and -> 95% AFUE

Operating Hours

I leating load hours calculated from building energy simulation models described in
Appendix A and summarized above.

Incremental Cost

Non-Gas Benefits -Annual Electric Savings

EC motors included with high efficiency gas furnaces may provide electricity savings
benefits. However, studies in Wisconsin indicate that homeowners are more likely to
operate their furnace fans continuously after installing a furnace with an EC motor,
potentially reducing or eliminating these savings.

Notes & References

1. Typical value for rated load factor (RLF) taken from Engineering Methods for
Estimating the Impacts of Demand-Side Management Programs: Volume 2:
Fundamental Equations for Residential and Commercial End-Uses. TR-100994S

Vol 2. Electric Power Research Institute, Palo Alto, CA August, 1993.

www.ecw.org/down/oud.php!producturl--/prodlartieles/artl jurn.pgl

Revision Number
0





DUCT INSULATION AND LEAKAGE SEALING

Description of Measure

Improvements to duct systems made in conjunction with high efficiency furnace
installation.

Method for Calen(afine Ener; t' Sai'ini's

Atherms = units x
kl3tuh l 1

XRLFheatX -' - -
unit 17 base X 77 duct,base 77 ee X 77 dud cc

HLH

X 100

where:

Atherms = gross annual gas savings
units = number of furnaces installed
kBtuh/unit = the nominal rating of the heating capacity of the furnace in kBtu/hr

77 = average heating season efficiency of furnace

r1 duct duel system average seasonal efficiency
HLH = heating load hours .

RLFheat = heating mode rated load factor

100 = conversion factor (kBtuh/therm)

I)t:. ! -- tam rH inner v'ci ^I:^ hu ' c.. :uu[ lion nto.tc
described in Appendix A. Theheating season average distribution efficiencies for duct.
systems located in unconditioned basements in across the six New York cities are
summarized below:

.. _ . ^ . .

-

, . J. U.y4U U.y41
^0

8%

t ip ,:II^'lted

R-6

9 o -

0.980

^

0

0.979 0 , 978 0.978

0.93.E

0.980

0°3a i

0.979
15% R-6 0.966 0.967 0.967 0 967 0.969 0.967

R-t, _ 0.953_
_

0.952 0 957 0 951 0.954

_
0 9"

30% R-6 0.946 I 0.944 0.944_ 0.944 0.946 0.944





Baseline Efficiencies from which sarines are calculated

The US EPA estimates total duct leakage for typical residential construction at 20% of
system air dole.

Compliance Efficiency from which incentives are calculated

The Air Conditioning Contractors of America (ACCA) Quality Installation (QI) Standard
recommends sealing duct systems to the following total leakage specifications:

Construction ttipe Duct location total Leaktge(%)
New Inside thermal envelope 10%
New Outside thermal envelope 6%
Existing All 20% or 50% reduction

(which ever is greater)

Operating Hours

Heating load hours calculated from building energy simulation models described in
Appendix A and summarized in previous section,

Incremental Cost

central AC utilizing the same duct system.

Notes & References

i-ui i;eun^ ins IJnJU ri<r.i Ilr i nnnl-,h!c ,Inna!c^ ]cut I'r^,,;:^nu. ) r!^_c-rc

Fundamental f:yuations ibr Residential and Coinnicrcial I:nd-Uses. l P- I 00()X-;')

LGUI IimihllaUUil JpwaIc uiua. e Il 1,U11U1u011l11g Contractors 01 Atllcrlca;

Included in ANSI/ AskIRAL standard 152- 200-+. Method of Test for

Determining the Design and Seasonal Efficiencies of Residential Thermal

Conditioning Fiieinccrs. _Atlanta. (uA. ivt^^c.ashrle.o
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BOILERS

Description of Measure

High efficiency condensing and non-condensing hot v.ater and steam boilers

Method for Calculating Energy Savings

Atherms = units x

where:

kBtuh x RLFnay x
unit 0 have

I I 11L[I

x 100

Atherms = gross annual gas savings
units = number of furnaces installed
kBtuh/unit = the nominal rating of the heating capacity of the boiler in kBtu/hr

17

tl dst = average heating season distribution system efficiency
HLH = heating load hours

RLFhcat = heating mode rated load factor

100

Jy:;vriC.t

the boiler.

RLF

= conversion factor (kBtuh/therm)

peak heating load

should use the manufacturers rated AFUF until data can he developed that are more

Heating load hours are defined as the ratio of the annual building heating load to the
peak building heating load:

Annual I [eating Load (Btu)
HLH =

Peak Heating Load (Btu/hr)





I tearing load hours for residential buildings were calculated from a DOG-2.2 simulation
of prototypical residential buildings. The prototype building characteristics are described
in Appendix A. 'the IFILff for three building vintages and six different cities in NY are
shown helowc:

City Old Average New

Alban 1,450 1,275 1.100
Binghamton 1,618 1,410 1,261
Buffalo 1,544 1,354 1,166
Massena 1,780 1.566

_

1.414
NYC 893

_
763 635

Syracuse 1,436 1,265 1,075

.These. data are also shown in the following Figure:

Heating Load Hours

ca,

'line I I rich' ' ie5 from, which v "IV

New construction and replace on failure: minimum AFUE for new boilers per NAECA is
80% for hot water boilers and 75%for steam boilers < 300.000 Btu/hr outnut.

Compliance Efficiency from which incentives are calculated





ACLEE recommends two tiers for hot water boilers: X85`%, fair non-condensing
applications and % 90% for condensing applications. Steam boilers -- 82% AP[JF with
electronic ignition.

Operating Hours

Pleating load hours calculated from building energy simulalion models described in

Appendix A and summarized in previous section.

Incremental Cost

Non-Gas Benefits - Annual Electric Savings

None addressed in this procedure.

Notes & References
1. Typical value for rated load factor (RLF) taken from Engineering Methods for

Estimating the Impacts of Demand-Side Management Programs. Volume 2:
Fundamental Equations for Residential and Commercial End-Uses. TR-1009.84S
Vol 2. Electric Power Research Institute, Palo Alto, CA August, 1993.

2. An alternative source of distribution system efficiency calculation methods is
included in ANSIIASHRAE Standard 152 - 2004. Method of Test for
Determining the Design and Seasonal Efficiencies of Residential Thermal
Distribution Systems, American Society of Heating, Refrigeration and Air





BOILER RESET CONTROLS

Description ofMeasure

Reset of hot water setpoint in single family residential buildings kith zouc thenrnostat
control. Applied to existing non-condensing boiler ,; stenms.

Method for Calculating Energy Savings

Atherm units x kBtuh/unit x RLF x (1 / r7) x HLH/100 x ESF

where:

Atherm = gross annual gas savings
units . = number of boiler reset controls installed
kBtuh/unit = size of boiler served by each reset controller
100 = conversion factor (therm/kBtuh)

77 =average seasonal efficiency of the boiler system without reset controls
RLF
HLH
ESF
model

rated load factor
Heating load hours
energy savings factor computed with a building energy simulation

I.li•,, ..;I11.• •ul' Iii ilr^-:,I Ir„,

RLF = - peak heating load __

i..;^J n!I l.I li!Cu C1;L', 1, i .d 1 1 1CJ lo add ;: d or IS I

should use the manufacturers rated AFU L until data can he developed that are more
;T! O il! ,i„

Heating load hours are defined as the ratio of the annual building heating load to the
peak building heating load:

HLH = 'lnnual I leati.ng load (Btu)

Peak Beating Load (Btu/hr)





FIeating load hours for residential buildings were calculated from a IX)h-2 2 Sill uilation

of prototypical residential buildings. The prototype building characteristics are described
in Appendix A. The HLH for three building vintages and six different cities in NY arc
shown below:

City Old Avera a New
Albany 1,450 1,275 1100
Binghamton 1,618 1,410 1,261
Buffalo 1,544 1,354 1,166
Massena 1780 1,566 1,414
NYC 893 763 635
Syracuse 1,436 1,265 1,075

These data are also shown in the following Figure:

Heating Load Hours

ty

8rr-r ine I icier,ries runt nhic1tmiur,.carc'calculated

Luusraul nut tAalCf scipulnL tclllpclaLUrc 01 I DUt

Com-1, e h-I-ficiencr from (which incentiIPS art, ralrnlntcd

Reset hot water temperature to 160F





Operating Hours

Heating load hours calculated from building energy simulation models described in
Appendix A and summarized in previous section.

Incremental Cost

Non-Gas Benefits - Annual Electric Savings

Lower setpoint temperature ma) cause hot water circulator to run longer cycles. Minor

impact not accounted for in this procedure.

Notes & References

Revision Number





INSTANTANEOUS WATER HEATERS

Description of Mein ure

Tankless gas water heaters installed in whole-house applications.

Method for Calculating Energy Savings

GPDx363xS.3xAI I I
Atherm= units x x

100,000 EFh., EFL

where:

Atherm = gross annual gas savings
units = number of high efficiency water heaters installed under the program
GPD = average daily water consumption (gallons/day)
AT = average difference between the cold inlet temperature and

the hot water delivery temperature (°F)

EFbase = baseline water heater energy factor

EFee = baseline water heater energy factor

3.3 conversion factor (Blu/gallon-°F)
100,000 conversion factor (Rtn/therml

n alel i,^..illlg Ulcig, coiJn111pi Wll is ciaoUlatcu ifoln tic h ut water use aiiu uillercnce in

the water heater delivery temperature and entering cold water temperature. If the
supplemental water heater has sufficient capacity to meet the load, hot water will be
delivered at the water heater setpoint temperature. Water heater setpoint for residential

G1ld eater auerine tenieratures care :tccolditw t1, v^.uer source and climate. (iroun'l

tiom water utilities fluctuate seasonally due to the influence of climate on reservoir <ir

outdoor temperature are shown below:

Auiiual average outdoor temperature t^l-)

Albany 48.2





City

Massena

NYC
Syracuse

44.7
49.4
45.6

I lot water use varies by family size. Estimates of hot water use per person as a function
of number of people in the hone is shown below:

Number of people Gal/person-day
2
3

lg

22
4 16

5 or more 12

Baseline Efficiencies from which savings are calculated

New construction and replace on failure: Instantaneous water heater is assumed to
replace a standard efficiency tank-type water heater. Energy Factors (EF) according to
NAECA for storage water heaters are calculated as a function of storage volume: 0.62-
0.0019V EF, where V is tank volume in gallons.

Compliance Efficiency from which incentives are calculated

ACEFE recommends EE _ .S ^_ plus electronic ignition

,.....LCI a:islfmcil to "1 a 1 Llii'-IUIC ..L Llli . vw

Incremental Cost

' ,.-('r. .fl,yy'fev - fru;rrurf r,r,rlr.i,

t. Average hot water use per person taken from: Perlman. Ni.. 13,It. Mills. and B.T.f

2. Average annual outdoor temperature taken from the National Renewable Energy
Laboratory TMY 3 long-term average weather data sets, processed with the DOE-

Annual average outdoor temperature (°E)

Revision Number
0





SOLAR HOT WATER

Description of Measure

Solar water heaters convert radiant energy from the sun to thermal energy, which is used

to uteri a portion of the hot water load. Active systems generally use roof mounted flat

plate collectors, with water or an antifreeze solution as the collector fluid, and a pump to
circulate the collector fluid through a tank-mounted heat exchanger. A separate water
heater is eencrally used as a supplemental hcnt source for all systems.

Method for Calculating Enerpy Savings

Atherm
= units x GPD x 365 x 8.3 x AT x ESF

EFbQSe x 100,000

where:

Atherm = gross annual gas savings
units = number of solar water heaters installed under the program
EFb.e ° energy factor of supplemental electric water heater

Gl'll average daily water consumption (gallons/day)

1 UU,UUU = conversion factor (therm/Btu)

365 conversion factor (days/yr)

8.3 conversion factor (Btu/gallori-°F)

cur;; I /acutr is a measure of the ^....ulI eIllciencv u1 the ,ul p:c;aeulal water heater.
epe r`_'l' IaCt(^r Appli es to t^^r eL. -tvn ".atCr healers LID to I ?N .a^loll s. and Is

Thy rirr"y{It daih, hot water rrcane. 'vnressed in gallons ne

Number of people

4

iav v°fries by family size.

Gal/person- lay

_18
22

5 or more





The energy savings factor (ESF) is the fraction of the annual water heating load which is
met by solar energy. This factor is also called the solar savun,s fraction. Residential

active solar DHW systems are typically analyzed by a solar water heater sizing program
such as the FCHART program.

The ESF for a residential solar DHW system is usually about 0.7. Solar water heater

performance is influenced by climate, collector area, water heating load, collector

efficiency, heat exchanger performance, pipe heat losses. storage tank heat losses, and
storage tank size. The method used to calculate 1'.Sl should account for these parameters.

Baseline Efficiencies from which savings are calculated

New construction and replace on failure: Solar water heater is assumed to supplement a
standard efficiency tank-type water heater. Energy Factors (EF) according to NAECA
for storage water heaters are calculated as a function of storage volume: 0.62-0.0019V
EF, where V is tank volume in gallons.

Compliance Efficiency from which incentives are calculated

Operating Hours

The backup water heater is assumed to be available during all hours. The solar wate
heater operates only when useful solar energy can be collected.

Non-Gas Benefits - Annual Electric Savings

Active solar water heaters require electricity to operate circulating pumps and controls.
These impacts are not accounted for in this procedure;

^^.t^er rite ner n.' ,m ta4rn Irnm^ I rJiv',n AI `,tills. ,;I iz

A' eraee tmnnal outdoor temrerature taken from the National Renewable Faerev

3. Solar water heater performance can be estimated using the FCHART method:
13ecl:utan. W.A.. S.A. Klein. and J.A. Duffic: Solar I [eating Design by the
I C i G\k I ivdethoci. AA`ileti and ` oiN. New 1 or l:_ i `iii.

Revision Number
0





LOW FLOW SHOWERHEADS

Measure Description

A low flow showerhead is a water saving showerhead rated at 2.5 gallons per minute
(gpm) - the federal statutory standard for showenccads - or Tess. It reduces the amount of
water flowing through the showerhead, compared with a standard showerhead, while
maintaining similar shower pressure.

Savings Estimation Approach - Method and Results6

Annual Energy Savings

Method
The savings estimations were derived through the following steps:
1. Develop estimate of annual gallons of water saved from the measure (Table 1)
2. Calculate the amount of heat required to heat that much water (Table 2)
3. Develop an. estimate of the total energy saved based on the efficiency of the. hot water
heater. (Table 3)

Savings
Table I below provides a range of baseline shower flows (the columns), related input
assumptions, and the resulting water savings. Two different flows for the new
showerhead are included below: 2.2 gallons per minute (gpm) and 1.5 gpm, at the lower
end of available products. The duration of the shower used in the calculations is 8
minutes. This is based on reported savings in research conducted in the development of

Table 1. Water Savings (Gallons/year)
Water Savings = ((Actual GPM - 2.2. GPM) Xminutes/shower X #showers/da X (days/yea?)

^Actualshower Flow in GPM as found 3 4 5 2.5 .5

of,use(mmtit es)

I his melhodolo'-'v is derived from (LX P and 1.1 Pro_ermt Suviites Iktcunien tu6on Ihr )008 Program \ ru.

State of Wisconsin Public Service Commission of Wisconsin Focus on Energy Evaluation ACES: Default

Deetned Savings Review Final Report June 24, 2008 and Potential Water' and Energy Savings from
Shower heads, by Peter I_ Rierntucer. I.I3NL 58601-Revised. March 17. 2006





Table 2. Energy Savings (MMbtu/year)
Energy Savings =((water savings s (teinp to shower-tarp to heater) (8.313TU per gallon) /

(,000,000

Gallons of water saved/year 2,920 8,760 14,600 5.840 20,440

I cmpei itme o1 water to the 1iouse (I gree, f) 55 55 5

1 utipe )tote of water to the shower (degrees I') 105 11 105 105 105 105

Change in temperature 50 50 50 50 50

Weight of water (Ibq/gallon) 8.3 8.3 1 8.3 ! 8.3 83

B I I is to heat I lb -of water one de *ree I' I

Gas saved at showerhead I L Ia Near) 035 _ 61 212 1 3 424 8 480 2: . . .--- , 9L__ .

Table 3: Natural Gas Savings (Mbtu/year and Therms/year)
Natural Gas Savings = = ((Savings at shower in MMbtu/y) /(0.6)))
Gas saved at showerhead (MMBTU/year) 1.212 3.635 6.059 2.424 8.483
Estimated efficiency of gas water heater 0.6 0.6 0.6 0.6 . 0.6
Natural gas saved at water heater in MMBTU/yr 2.020 6.059 10.098 4.039 14:138

Natural gas saved at water heater in Therms/yr 20.20 60.59 100.98 40.39 141.38

Lifetime Energy Savings = Annual savings x measure life

The measure life of showerheads is assumed to be 10 years8.

Table 4 Lifetime Natural Gas SavingsTherms
Natural gas saved at water heater in Therms/yi 20.20 60.59 100.925 40.39 141.38

Demand Savings
There are no demand savings associated with this measure.

Frogiaut Costs and bill Savings ,^Landaiuization Report final Report February I, 2UU 1 (Revised as of

March 5, 2001). The effective useful life (EUL) is defined as the median number of years that a measure is

in place and operable, Sec alw ^bleasure Lift Report Reside n)i.il and ( ontmercial Induslripii Lighting and

I,v ,: "'ic.nure_-prepared lo)

the New England State Program Working Group (SI'W(i) for use as an Energy Efficiency
Measures/Programs - - -
Reference Document for the ISO forward Capacity Market (F(T1) by GI)S Associates. Inc.. lone 2007





FAUCET AERATORS

Measure Description

A Faucet aerator is a water saving device that, by federal guidelines that went into effect

in 1994, enables no more than 2.2 gallons per minute (gpm) to pass through the faucet. A

low flow faucet aerators can reduce water flow to 1.5 gpm while maintaining appropriate
water pressure and flow.

Savings Estimation Approach - Method and Results"

Annual Energy Savings

Method
The savings estimations were derived through the following steps:
1. Develop estimate of annual gallons of water saved from the measure (Table 1)
2. Calculate the amount of heat required to heat that much water (Table 2)
3. Develop an estimate of the total energy saved based on the efficiency of the hot water
heater. (Table 3)

Savings
Table 1 below provides the baseline (standard) and low flow aerator water flows, related
input assumptions, and the resulting water savings. Assumptions regarding average
duration of use and number of uses per day are also presented. This is based on the CL&P
and UI savings document, which itself relied on FEMP assumptions. to

Water Savings ((Standard -low Ilow aeratur GI' 1) X (duration/ use) X (#uses/day) X (days/year))

Standard aerator (GPM) 2.2

Re placement low flow aerator (GPM) 1.5

(111 N,

D,ns'.;dr 'G0

"This mclhodoloec is derived from Cl. &P and t it Pro^_ram Savings Docun entation Ior _'008 Program Year.
----

^ Federal Energy Management Program "Domestic Water Conservation hechnologies' at

httn://www i.eere.energy.gov/femp/pdfs/22799.pddf and other sources.





Table 2. Energy Savings O,liNlbtu/year)

Energy Savings =((water savings x temp faucet-temp to heater) x (8.3BTU per gallon) / (1,000,000))

Gallons of water saverL vear

Temperature of water to the house (degrees b)

L7>(1

55

Temperature of water at faucet (degrees F) 80

Change in temperature (degrees f) 25

Weieght water (lbs/gallon)-.. 8.3

BTUs to heat 1 Ib of water one deree F I

Gas saved at faucet (MMBTU/year) 0.566

Table 3. Natural Gas Savings (Mbtu/year and Therms/year)

Natural Gas Savings ((Savings at faucet in MMbtu/y) /(0. 6)))
Gas saved at faucet MMBTU/ ear) 0.566
Estimated efficiency -of gas water heater ' 0.6

Natural gas saved at water heater in MMBTU/ r 0.944

Natural gas saved at water heater in Therms/yr 9.44

Lifetime Energy Savings - Annual savings x measure life

The measure life of faucet aerators is assumed to be 10 yearstl.

Table 4 - Lifetime Natural Gas Savings (Therms)

Lifetime natural gas savings (therms) 94

Demand Savirrtis

Recision Number

k" _'J 6:1 too Ltlc0.no uet:u Iii w 1 .,,u . aluo:raa Jowl t tili'r, Lo,v Inconto'liu. es Clnacies

Piogr,)ni Costs and Bill Savings Staudaidizaumt Report Final Rc4j February I, 2001 (Revised as of

March 5, 2001). The effective useful life (EUL) is defined as the median number of years that a measure is
in place and operable.





HOT WATER TANK WRAPS

Description of Measure

'[his section covers additional thermal insulation blankets for storage-type gas water
heaters. These blankets arc intended to reduce standby heat losses through the side of the
water heater.

Method for Calculating Energy Savings

Atherm
units x (UA°O5e -UAee)xAT x 8760

=
- gwaterheater 1 00000

where:

AkW gross coincident demand savings
AkWh = gross annual energy savings
units = number of water heaters installed under the program

UAbase = overall heat transfer coefficient. of base water heater (Btu/hr-°F)

UAee = overall heat transfer coefficient of improved water heater (Btu/hr-°F)

AT = temperature difference between the tank and the ambient air (°F)

, I' CL11111IJ. IILC I: ivL

8760 = conversion factor (hr/yr)
100000. = conversion factor (Btu/therm)

rlwaterheater . = water heater combustion efficiency

inches of libcrglas, insulation for !}1 lank ^^aah ulic vv rtp it .IS;uuicd to cover theIh

[CI 11001 I

30 4.21 1.76
50 5.13 1.91

11

75 . 5.50 2.52
80+ 6.28 2.64





AT 140°1-' water setpoint temp ( °P room temp - 75°I

The combustion efficiency of a non-condensing storage type water heater is assumed to
he 70°/,

Baseline Efficiencies from which savin's are calculated

The existing water heater is assumed to have 1 inch of fiberglass insulation as the factory
standard insulation level.

Compliance Efficiency from which iacenlives are calculated

Operating Hours

The water heater is assumed to be available during all hours.

Incremental Cost

Non-Gas Benefits - Annual Electric Savings

Notes & References

Revision Number





Small Commercial Measures

HIGH EFF ICIENCY FURNACES

Description of Measu re

High efficiency furnace sections included in rooftop AC systems and furnaces included in
split AC systems. Applications in small commercial buildings utilizing residential gas

service.

Method for Calculating Energy Savings

Atherms = units x kBtuh x RLFheal x
unit

1

( 17 base x '7ducl,has

1 HLH
x

'lee x 17duet,ee 1
00

where:

Atherms = gross annual gas savings
units = number of furnaces installed
kBtuh/unit = the nominal rating of the heating capacity of the furnace in kBtu/hr.

q = average heating season efficiency of furnace

e.

^ti q tr^i i^C:i I:

100 = conversion factor (kBtuh/therm)

The rated load factor is the ratio of the peak heating load imposed on the heating

P1 F
pruk hrrnin,e /O'IC

Recommended value for the rated load factor is O.R.

city. The average efficiency in the equation above is equal to the AFUE. Programs
should use the manufacturers' rated AFTTE until data can he developed that arc more

ahl ^alriatc lift V1 cliuoues.





fhe ducts}stern efficiency accounts for losses from duct sy stems due to leakage and
inadequate insulation. See section on duct leakage sealing and insulation for more
i n l ormatio n.

Heating load hours are defined as the ratio of the annual building heating load to the
peak building heating load:

HLH = Annual Heating Load (Btu)

Peak Heating Load (Btu/hr)

I [eating load hours were calculated from a DOG-2.2 simulation of prototypical small
commercial buildings. The prototype building characteristics are described in Appendix
A. The HLH for four small commercial building types and six different cities in NY are
shown below:

Building Albany Binghamton Buffalo Massena NYC Syracuse
Assembly 1,201 1,257 1,237 1 448 754 1,129
Fast Food Restaurant 1,782 1,907 1,864 2,112 1,016 1,689
Full Service Restaurant 1,878 2,003 1,959 2,182 1,026 1,774
Small Retail 1,230 1,257 1,275 1,417 681 1,211

Baseline Efficiencies from which savings are calculated

1Vn. , rn q ctr,,r,fj nn 1'V rrr^l?^-r nn f^^1n r1" min n„ nn. 1FTTT' fn• w CT „ ,11

Operating Hours .

Incremental ( ccct

Notes & References

1. Typical value for rated load factor (RLE)-taken from Engineering Methods for
Estimating the Impacts of Demand-Side Management Programs. Volume 2:





Fundamental Equations for Residential and Commercial I?nd-Uses. TR-I0098-1S
Vol 2. Electric Power Research Institute, Palo Alto, CA August. 1993.

Revision Number

0





DUCT INSULATION AND LEAKAGE SEALING

Description ofMeasure

fulpruveulcnts to duct systems made in conjunction with high efficiency- furnace or

rooftop system installation. Duct systems are assumed to be located in unconditioned

plenum space between finished ceiling and roof surface.

Method for Calculating Energy Savings

Atherms = units x kBtuh x RLFheat x
unit

1 l 1 HLH
x

l base x duct,base 'lee x'ldue(,ee
100

where:

Atherms = gross annual gas savings
units = number of furnaces installed
kBtuh/unit = the nominal rating of the heating capacity of the furnace in kBtu/hr

77 = average heating season. efficiency of furnace

1h iuci = duct system efficiency

HT Ti - hl-atin' In-0 hours

1111I I.I . r ^ I IIiI ,,1117.

Duct system efficiencies were calculated for duct systems located in unconditioned
plenum space between finished ceiling and roof surface in four small, commercial

H"'w int fjirrenw iev from which smvirr"^s are ca cilate d

Cniirpliance "rrienri, from udricb nrcerdnws are calculated

Operating Hours

I Ica ulig luau hoUl , caculated 110iil OLuldlllU e nef-C sllillllatioli nw dcls re]crlbel III

Appendix A and summarized in previous section.

Incremental Cost





Non-Gas Benefits -Annual Electric Savings

Duct leakage sealing will improve efficiency of air conditioning systems in homes. with
central AC utilizing the same duct system.

Notes & Reterenees

Revision Number
0





BOILERS

Description of Measure

High eflcicncy condensing and non-condensing hot water and steam boilers in small
commercial buildings utilizing residential gas service.

Method for Calculating Energy Savings

kl3tuh )
x _

I 1 X HLH
Atherms = units x x RLFn..,

unit - rl basex hl di,! 17 ee x 17 dist
100

where:

Atherms = gross annual gas savings
units = number of furnaces installed
kBtuh/unit = the nominal rating of the heating capacity of the boiler in kBtu/hr

ti = average heating season efficiency of boiler

77d,.,, average heating season distribution system efficiency
HLH = heating load hours

RLFheat = heating mode rated load factor

ia/c , ! , ,,Id] rlt , I S IdiI^ - 0i , i .i ,l .ill i]IIl)C). c .. tiles n , ,ilk!

equipment to the total rated heating capacity. This factor compensates for oversizing of
the boiler.

P M Wk0k he(i6w, loot!

Recommended calvc tier the r,lted load fuctor i,s 0. S.

city. I he average efficiency in the equation above Is equal to the A1, UL. Programs
, .. ! ,..U 711,•....

Heating load hours are defined as the ratio of the annual building heating load to the

I It
H = Annual Heating Load (Btu)

Peak I[eating Load (Btu/hr)





Heating load hours were calculated from a DOE-2.2 simulation of prototypical small
commercial buildings. I he prototype building characteristics are described in Appendix

A. The HLl1 for four small commercial building types and six different cities in NY are
shown below:

Buildin Alban Binghamton Buffalo Massena NYC -Syracuse
Kssembly 1,201 1,257 1,237 1,448 754 1,129
Fast Food Restaurant 1,782 1,907 1,864 2.112 1,016 1,689
Fall Service Restaurant 1,878 2,003 1,959 2,182 1.026 1,774
Small Retail 1,230 1,257 1,275 1,417

_

681 1,211

Distribution efficiencies for hydronic heating systems are currently under Tecmarket
Review.

Baseline Efficiencies from which savings are calculated

New construction and replace on failure: minimum AFUE for new boilers per NAECA is
80% for hot water boilers and 75% for steam boilers < 300,000 Btu/hr output.

Compliance Efficiency from which incentives are calculated

ACEEE recommends two tiers for hot water boilers: >85% for non-condensing

applications and >. 90% for condensing applications. Steam boilers > 82% AFUE with
^I^^trnttiC i(nitinn

Heating load hours calculated from building energy simulation models described in
Appendix A and summarized in previous section. .

Von-Gay 13edelits I nntrn(Liec!ric, .Srminur





BOILER RESET CONTROLS

Description of Measure

Reset of hot water setpoint in small commercial buildings with zone thermostat control.
Applied to existing non-condensing hoiler systems.

Method for Calculating Energy Savings

Atherm- units x kl3tuh/uuit x RLF x (1 / q) x IILH/100 x LSF

where:

Atherm gross annual gas savings
units = number of boiler reset controls installed
kBtuh/unit = size of boiler served by each reset controller
100 = conversion factor (therm/kBtuh)

17 = average seasonal efficiency of the boiler system without reset controls

RLF = rated load factor
HLH ° Heating load hours
ESF = energy savings factor computed with a building energy simulation
model

Ill I'll, 11 I'll,

the boiler.

I

RLF
peak heating load

nameplate heating capacity

peak building heating load:

I i ! ^ i . ' . . C , f IHI' 1, C!:ICC ( '^

I tL11
annual Ilc.nin' ioadYbill)

- -----
Peak Heating Load (Btu/hr)





I ICali ng load hours were calculated from a DOI:-2 2 situulation of prototypical small
commercial buildings. The prototype building characteristics are described in Appendix
A. The I [L[I for lour small commercial building types and six different cities in NY are
showu hclovr

Building Alban Binghamton Buffalo Massena NYC Syracuse
Assembly 1,201 1,257 1,237 1,448 754 1,129
Fast Food Restaurant 1,782 1,907 1,864 2,112 1,016 1,689
Full Service Restaurant 1,878 2,003 1.959 2,182 1.026 1,774
Small Retail 230 ,257 j 1,275 1,417 681 1.211

Distribution efficiencies for hydronic heating systems and Energy Savings Factors are
currently under Tecmarket Review.

Baseline Efficiencies from which savings are calculated

Constant hot water setpoint temperature of 180F

Compliance Efficiency from which incentives are calculated

Reset hot water temperature to 160F

Operating Hours

Incremental Cost

Non-Gas Benefits - Annual Electric Saving

pact. ti, )I accounted for ill this procedure.





INSTANTANEOUS WATER HEATERS

Description ofdleasare

Tankless gas water heaters installed in whole-huilding applications.

Method for Calculating Energy Savings

OPI)x ,05x 5.33x Al
Atherm = units x --- x

100,000

where:

I

EF

Atherm gross annual gas savings
units = number of high efficiency water heaters installed under the program
GPD. = average daily water consumption (gallons/day)
AT = average difference between the cold inlet temperature and

the hot water delivery temperature (°F)

EFbase = baseline water heater energy factor

EFee = baseline water heater energy factor

833 conversion factor (Btu/gallon-°F)
100,000 = conversion factor (Btu/therm)

. l i c e c.cl II: t ngr.uu i5 .._I,ft1 ...... hot - :u^r_u

difference in the water heater delivery temperature and entering cold water temperature.
If the. supplemental water heater has sufficient capacity to meet the load, hot water will be
delivered at the water heater setpoint temperature. Water heater setpoint for residential
hi Hldinyys is t1S!"'liv ill the r^noc of l70°h to 14n°I' 'thr` 6 or ho:9 Cl' ce tllnln! ell (1111;1 h;,

he reduced tlont the setpoint temperature.

eater ^cwilertulres iroiit wells tend to oc tauly Smote year-witnd_ and arcapproylinatcly

^t ^n^`e r:'tL^ c. TOUR I <urfl( v "Itcl ^, m;ler..^ t cs

storage tank water temperature. Cold water entering temperatures estimated for this
manual are shown below:

City

Albany

Iiim tiallitou

Annual average outdoor temperature (°F)

48.2
36.9





City
Buffalo

1 Massena
\1'C:

Syracuse

48.3
44.7
49.4
48.6

The energt factor is a measure of the oaerall efficiency of the instantaneous and storage

water heaters. This factor is based on a standard US Department of Energy test
procedure, and is applicable to residential water heater load profiles. The energy factor

should he used until better data on averan e water heater eflicicncv for commercial

applications are developed.

The average daily hot water usage, expressed in gallons per day, normalized for
occupancy or restaurant meal volume is shown below:

Building Type Average gallons per day (ASHRAE)
Office Building 1.0 gal/day per person
Full service restaurant 2.4 gal / day per meal
Fast food restaurant 0.7 gal /day per meal

Baseline Efficiencies from which savings are calculated

New construction and replace on failure: Instantaneous water heater is assumed to
replace a standard efficiency tank-type water heater. Energy Factors (FF) according to
NAECA for storage water heaters are calculated as a function of storage volume: 0.62-

ACEEE recommends EF > ..82 plus electronic ignition

Operating Hours

Annual average outdoor temperature (°I')

Notes tc References





. Av eraae :uuwal outdoor temperature taken from the National Rcnewahlc Energy
Laboratory "I'M Y 3 long-term average weather data sets, processed with the DOE-
2.2 weather data statistics package. ,vww.nrel.ggvv

?. Average hot water use data taken from the 2007 ASI IIZAI-; I IYA(I' Applications
Handbook, Chapter 49 - Service Water Heating. American Society of Heating,
Refrigeration and Air Conditioning Engineers. Atlanta GA.

Revision Number

0





SOLAR HOT WATER

Description ofMeasure

Solar water heaters convert radiant energy from the sun to thermal energy, which is used
to meet a portion of the hot water load. Active systeuts generally use rgofmounted flat
plate collectors, with water or an antifreeze solution as the collector fluid, and a pump to

circulate the collector fluid through atank-mounted heat exchanger. A separate water
heater is generally used as a supplernenull heal sou ce for Al systems.

Method for Calculating Energy Savings

unitsx GPDx365x8.33xAT xESF

EFnOSe x 100,000

where:

Atherm = gross annual gas savings
units = number of solar water heaters installed under the program
EFb,c = energy factor of supplemental electric water heater
GPD a% crags daily •,cater consumption (gallons/day)
AT

tUU,Uoo - conversion taetor (iicrmi Btu)
365 = conversion factor (days/yr)

.8.33. conversion factor (Btu/gallon-°F)

Ill, duer.i;ani AN ^.1 II!,: ^ .. 111 o ra.J 'll lc:ICne1 ''1 Ute suppICI' eutaI V. atel he;iicr.

I he energy Ltdor ^iphlie, to storage-t^ ^,c kart i h paters un to I _'f) ^,allons. umi is

I he arerapedaih' hot mn,tel, ucn"e.

Buildin Type
Office Building

I all sari ice restaurant

Fast food restaurant

av. normali?cd ftv

Average gallons per day (ASHRA
1.0 lual/day per person

4 gal day per meal

0.7 gal /day per meal





The encr;r savings factor (LSI is the fraction of the annual water heating load which is
met by solar energy. This factor is also called the solar savings, fraction. Residential
active solar DH W systems are typically analyzed by a solar water heater sizing program

such as the [Cl L\R I program.

The FSF for a commercial solar Dt IW system varies widely based on the magnitude of
the hot water load and available roof are for solar collectors. Solar water heater
performance is influenced by climate, collector area, water heating load, collector
efficiency, heat exchanger performance, pipe heat losses, storage tank heat losses, and
storage tank size. The method used to calculate ESP should account for these parameters.

Baseline Efficiencies from which savings are calculated

New construction and replace on failure: Solar water heater is assumed to supplement a
standard efficiency tank-type water heater. Energy Factors (EF) according to NAECA
for storage water heaters are calculated as a function of storage volume: 0.62-0.0019V
EF, where V is tank volume in gallons.

Compliance Efficiency from which incentives are calculated

Operating Hours

The backup water heater is assumed to be available during all hours. The solar water
heater operates only when useful solar energy can he collected.

Non-Gas Benefits -Annual Electric Savings

Active solar water heaters require electricity to operate circulating pumps and controls.

These impacts are not accounted for in this piocedure.

Rroicion N,rWMIrr





Appendix A Prototypical Building Descriptions

SINGLE FAMILY RESIDENTIAL

Analysis used to develop parameters for the energy and demand savings calculations are

based on DOG?-2.2 simulations ofa set of prototypical residential buildings. The

prototypical simulation models were derived from the residential building prototypes
used in the California Database for Energy Efficiency Resources (DEER)' study, with
tldjusonents hake li1r local huilJinv ;uaeIiees aOLl climate. I he protolcpe - model" in (act

contains 4 separate residential buildings; 2 one-story and 2 two-story buildings. Each
version of the I story and 2 story buildings. are identical except for the orientation, which

is shifted by 90 degrees. The selection of these 4 buildings is designed to give a
reasonable average response of buildings of different design and orientation to the impact

of energy efficiency measures.

Three separate models were created to represent general vintages of buildings:

1. Old, poorly insulated building constructed in the 1950s or earlier. This vintage is
referred to as the "old" vintage

2. Existing, average insulated building conforming to 1980s era building codes. This
vintage is referred to as the "average" vintage..

3. New construction conforming to the NY State energy standards for residential
buildings. This vintage is referred to as the -'new" vintage.

" 2004-2005 Database for Energy Efficiency Resources (DEER) Update Study, Final Report, Itron, Inc.
Vancouver, WA. December. 2005. Available athttE:"www.calmac.ore1puhlications/2004-
05 DEER Update Final Report-Wo.pdf





Computer rendering of residential building prototypical DOE-2 model.

Vintage

U ^ I W I L L L , , . . V 1 01 Ca

Three vintages simulated - old poo,ly insulated

iwd i. ,er; , n dina<

2 story house: 2930 SF not including basement)

Wall construction and R-value Wood frame with siding. R -value varies by vintage

aloof construction and iT-value

Glazing type

dr/oodIra iu'.ath sp all olill'gluh. .,: .c.l lt'9

y age
Average of single and double pane; properties vary

1 by vintage





Characteristic Value

Lighting and ap liance power density__ 0.51 W/SF average
HVAC system type Packaged single zone AC or heat uummp-
HVAC system size Based on peak load with 20% oversizing
HVAC system efficiency Baseline SEER = 13
Thermostat setpoints Heating: 70°F with setback to 60°F

Cooling: 75°F with setup to 80°F
Duct location Buildings without basement attic

Buildings with basement: basement
Duct surface area Single story house: 390 SF supply, 72 SF return

Two story house, 505 SF supply, 290 SF return
----

Duct insulation I Uninsulated

Duct leakage 20% of fan flow total leakage, evenly split between
supply and return.

Natural ventilation Allowed during cooling season when cooling
setpoint exceeded and outdoor temperature <
65°F. 3 airchanges per hour

Wall, Floor and Ceiling Insulation Levels

The assumed values for wall and ceiling by vintage are shown in Table 1 through Table 2

Table 1. Wall Insulation R-Value Assumptions by Vintage

Vintage
Assumed R-value of

Notes
insulated wall.

Older, poorly 7 No insulation in 2 by 4 wall; 3.5 in. air gap
insulated resistance only
Existing, average 11 Fiberglass insulation in 2 by 4 wall ner MEC

'Acv: c:.nstrccnon 1u LCC S

Table 2. Ceiling Insulation R-Value Assumptions by Vintage

Vintage

^IH^- r;rl/ ..

New construction

Assumed R-value of
insulated ceiling

Notes

30 (NYC), 38 (alt others) Code

.TC. '1- JiW ^l ll uL I c.





Table Window Property Assumptions by Vintage

Vintage

Older, poorly insulated
Existing, average insulation
New construction

Infiltration

(J-value
(Btu/hr-F-SF)

SHGC Notes

193 087 Singlepane clear
0.68 0.77 Double pane clear

Double low e per code
0.28 1 .49

Infiltration rate assumptions were set by vintage as shown in fable 4.

Table 4. Infiltration Rate Assumptions by Vintage

Vintage
Assumed Infiltration Notes

rate
Older, poorly 1 ACH
insulated
Existing, average. 0.5 ACH
insulation
New construction 0.35 ACH Minimum without forced ventilation per

ASHRAE Standard 66.

SMALL RETAIL

A prototypical building energy simulation model for a small retail building was





Table 5. Small Retail Prototype Description

Characteristic Value
Vintage Existing (1 970s) vintage
Size 6400 square foot sales area

1600 square foot storage area
8000 square feet total

Number of floors 1

Wall construction and R -value Concrete block with brick veneer, R-5
Roof construction and R-value Wood frame with built-up roof, R-12
Glazing type Single pane clear
Lighting power density Sales area: 3.4 W/SF

Story e area. 0.9 VV/SF

Plug load density Sales area: 1.2 W/SF
Story a area: 0.2 W/SF -

Operating hours 10 - 10 Monday-Saturday
10-B Sunday

HVAC system type - packaged single zone, no economizer
HVAC system size 230 -250 SF/ton depending on climate.
Thermostat setpoints - Occupied hours: 76 cooling, 72 heating

Unoccupied hours: 81 cooling, 67 heating

A computer-generated sketch of the small retail building prototype is shown in Figure I

Figure 1. Small Retail Prototype Building Rendering .





FULL-SERVICE RESTAURANT

A prototypical building energy simulation model for it full-service restaurant was
developed using the DOE-2.2 building cneruy simulation program. The characteristics of

the full service restaurant prototype are summarized in fable 6.

Fable 6. Full Service Restaurant Prototype Description

Characteristic Value
Vintage Existing (1970s) vintage
Size 2000 square foot dining area

600 square foot entry/reception area
1200 square foot kitchen
200 square foot restrooms

Number of floors 1
Wall construction and R-value Concrete block with brick veneer, R-5
Roof construction and R-value Wood frame with built-up roof, R-12
Glazing type Single pane clear
Lighting power density Dining area: 1.7 W/SF . .

Entry area: 2.5 W/SF
Kitchen:. 4.3 W/SF
Restrooms: 1.0 W/SF

Plug load density Dining area: 0.6 W/SF
Entry area: 0.6 W/SF
Kitchen: 3.1 W/SF
Restrooms: 0.2 W/SF

Operating hours . 9am - 12am
HVAC system type Packaged single zone, no economizer

l HVAC system size 1 140 - 160 SF/ton depending on climate

I Unoccupied hors 92 eoolin 67 h c: na

A computer-generated sketch of the full-service restaurant prototype is shown in Figure
.2.





Figure 2. Full Service Restaurant Prototype Rendering
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Table 7. Fast Food Restaurant Prototype Building Description

Characteristic Value

vintage_ I Existing (1970s) vintage

Size 2000 square feet
1000 SF dining
600 SF entry/lobby
300 SF kitchen
100 SF restroom

Number of floors 1
Wall construction and R-value Concrete block with brick veneer, R-5
Roof construction and R-value concrete deck with built-up roof, R-12
Glazing type Single pane clear
Lighting power density 1.7 W/SF dining

2.5 W/SF entry/lobby
4.3 W/SF kitchen
1.0 W/SF restroom

Plug load density 0.6 W/SF dining
0.6 W/SF entry/lobby
4.3 W/SF kitchen
0.2 W/SF restroom

Operating hours Mon-Sun: 6am - 11 m
HVAC system type Packaged sin le zone, no economizer
HVAC system size 100 - 120 SF/ton depending on climate
Thermostat setpoints Occupied hours: 77 cooling, 72 heating

Unoccupied hours: 82 coolin , 67 heatin

A computer-generated sketch of the prototype is shown in Figure 3.

Figure 3. Fast Food Restaurant Building Rendering





ASSEMBLY

A prototypical building energy simulation model for an assembly building «as developed
using the DOI^: building energy simulation program. The characteristics of the
prototype are summarized in Table S.

Table 8. Assembly Prototype Building Description

Characteristic Value
Vintage Existing (1970s) vintage
Size 34,000 square feet

Auditorium 33,240 SF
Office: 760 SF

Number of floors 1
Wall construction and R-value Concrete block, R-5
Roof construction and R-value Wood frame with built-up roof, R-12
Glazing type Sin le ane clear .
Lighting power density . Auditorium:: 3.4 W/SF

Office; 2.2 W/SF
Plug load density Auditorium: 1.2W/SF

Office: 1.7 W/SF
Operating hours Mon-Sun: 8am - 9 pm
HVAC system type Packaged single zone, no economizer
HVAC system size 100 - 110 SF/ton depending on climate
Thermostat setpoints Occupied hours: 76 cooling, 72 heating

Unoccupied hours: 81 cooling, 67 heating

A computer-generated sketch of theprototype is shown in Figure 4.





Figure 4. Assembly Building Rendering




	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30
	page 31
	page 32
	page 33
	page 34
	page 35
	page 36
	page 37
	page 38
	page 39
	page 40
	page 41
	page 42
	page 43
	page 44
	page 45
	page 46
	page 47
	page 48
	page 49
	page 50
	page 51
	page 52
	page 53
	page 54
	page 55
	page 56
	page 57
	page 58
	page 59
	page 60
	page 61
	page 62
	page 63
	page 64
	page 65
	page 66
	page 67
	page 68
	page 69
	page 70
	page 71
	page 72
	page 73
	page 74
	page 75
	page 76
	page 77
	page 78
	page 79
	page 80
	page 81
	page 82
	page 83
	page 84
	page 85
	page 86
	page 87
	page 88
	page 89
	page 90
	page 91
	page 92
	page 93
	page 94
	page 95
	page 96
	page 97
	page 98
	page 99
	page 100
	page 101
	page 102
	page 103
	page 104
	page 105
	page 106
	page 107
	page 108
	page 109
	page 110
	page 111
	page 112
	page 113
	page 114
	page 115
	page 116
	page 117
	page 118
	page 119
	page 120
	page 121
	page 122
	page 123
	page 124
	page 125
	page 126
	page 127
	page 128
	page 129
	page 130
	page 131
	page 132
	page 133
	page 134
	page 135
	page 136
	page 137
	page 138
	page 139
	page 140
	page 141
	page 142
	page 143
	page 144
	page 145
	page 146
	page 147
	page 148
	page 149
	page 150
	page 151
	page 152

