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EXECUTIV

Overview

The evaluation presented herein responds to the New York Public Service Commission’s
(NYSP5C) March 2008 Rate Order that adopted Staff’'s recommendation to conduct an
independent evaluation of Con Edison’s Targeted DSM program. The evaluation includes
findings and recommendations derived from an impact analysis and process evaluation of
existing and proposed load reductions.

This evaluation focuses on Phases II through IV! of Con Edison’s Targeted DSM program,
These phases targeted the delivery of 148 MW of DSM to defer 15 T&D projects with a total
investment cost of $274 million. The maximum number of years of T&D deferral is limited to
five.

Con Edison’s Targeted DSM program differs from most DSM programs in that it is designed to
reduce peak demand via firm load reduction within specific geographic areas. The program is
specifically targeted to load areas where transmission and distribution (T&D) upgrades are
proposed and can be deferred through firm load reductions.2 The emphasis on individual
network peak demand reduction contrasts with DSM programs designed to reduce total system
coincident peak demand.

Targeted load reductions are set to defer near-term T&D capacity investments. A premium is
paid to vendors to ensure installed measures are firm and delivered when needed. Candidate
T&D deferrals include new or upgraded substations, transmission lines and network load
transfers. The cost of T&D upgrades range from under $1 million to over $100 million.
Although specific distribution lines and secondary network projects are not targeted for
deferral, program savings include credits for deferral of primary distribution facilities.

The Targeted DSM program is unique and path breaking. While several utilities have had
limited pilots to use DSM or distributed generation (DG} to defer T&D upgrades, the Con
Edison program is the first large-scale program to defer T&D investments through targeted
and permanent load reductions. Uniquely, Con Edison now includes targeted DSM as a
standard option in their T&D planning. Further, Con Edison uses T&D deferral to create added
value for DSM load reduction. This is the first, full scale evaluation of the Targeted program.
As with first time evaluation of a new program, there are opportunities for refinement,

1 Phase 1 of the Targeted DSM program was a pilot program and is not included in this evaluation.

% Load areas include one or more networks where T&D investments may be deferred by targeted DSM.

1
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Impact Evaluation

The impact evaluation for the Targeted DSM program indicates that it is cost effective for the
program portfolio based on adjusted program savings and current avoided costs. However,
commercial measures are cost-effective while the residential measures are not. Based on Total
Resource Costs (TRC), the Targeted DSM program as of early 2009 has achieved a composite
benefit-to-cost (B/C) ratio of 1.14. The program is expected to achieve a benefit-to-cost ratio of
1.45 when fully implemented. Program results, summarized in Table ES - 1, indicate daytime
peaking load areas yield significantly higher ratios. Virtually all measures installed in evening
peaking load areas are residential lighting; daytime peaking load areas are mostly commercial
lighting. Of the 15 load area projects targeted for deferral, eight have B/C ratios above 1.0;
seven have ratios that are below 1.0. Most of the projects below 1.0 are located in residential

load areas.

Table ES - 1: Program Economic Benefits®

Actual Load Actual Benefitto  Total Contracted Total Program
Load Area Type Reduction Achieved Cost Achieved Load Reduction Benefit to Cost
Evening Peaking 15 MW 0.79 40 MW 0.61
Daytime Peaking 15 MW 1.40 108 MW 1.71
Total 30 MW 1.14 148 MW 1.45

The TRC approach used to derive the ratios is based on the premise that benefits for T&D
project deferrals should be based on pfoject need dates established at the time requests for
proposals were issued for each of the program phases. This assumption is important, as
economic conditions have shifted the need dates for certain T&D deferrals. Further, avoided
production demand and energy costs have declined. The avoided costs used in this evaluation
are from the NYSPSC'’s January 2009 EEPS order, which caused the benefit-to-cost ratio cited in
Table ES - 1 to decline by about 3 percent (1.50 versus the 1.45 ratio cited in Table ES - 1).4

The primary reasons the benefit-to-cost ratio is lower for residential measures includes; use of
lower peak coincidence factors, higher free ridership and fewer hours of usage than the values
used for commercial measures. Notably, several of the values used in this evaluation are lower
than those applied at the time that the program was developed. For example, the coincidence

3 The actual capacity reduction achieved includes about 8 MW of DSM that has been installed since December 2008,
or that is in the pipeline with a very high likelihood of meeting delivery targets.

4 A value of $746/kW plus up to $150 for avoided distribution capacity deferral is used to establish an avoided cost
ceiling for vendor payments and represents the Company’s cost of DSM acquisition, exclusive of deferred T&D
projects. The avoided costs used in this evaluation to derive TRC are based on demand and energy cost projections
included in the NYSPS5C's January 2009 Order.
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factor is 0.19 for evening peaking residential load areas, which is far lower than the values —
approximately 80 percent - assigned to commercial areas that peak during daytime hours.

The Targeted DSM program has produced value to Con Edison customers, as it has deferred
T&D projects that otherwise would have been constructed in the absence of DSM. On a
forward-looking basis, the need date for several T&D projects has been extended beyond the
original five-year deferral window due to reduced growth caused by recent economic
conditions. When these projects are excluded from the benefit analysis, the benefit-to-cost ratio
declines about 14 percent to 1.2. Nevertheless, the program continues to be cost-effective when
measured by TRC on a portfolio basis, even when T&D benefits are extended or excluded.

Notably, were it not for the Targeted DSM program, several of these T&D projects would have
been built, or at least started, before the recession caused slowdown in demand growth. Thus,
although T&D deferral benefits appear to be reduced because of the later need dates, the
Targeted program actually produces greater benefits than anticipated. Absent the Targeted
DSM program, these T&D projects would have been built, though not needed for a greater
number of years than originally planned due to the recent decline in load area forecasts.

The net present value (NPV) of program cost and benefit components are summarized in Table
ES - 2 for residential and commercial programs combined.

Table ES - 2: Benefit-Cost Detail for Tar

&

eted DSM Prog

Total NPV to Date  Total Program Percent {Total
Program Costs and Benefits (000s) NPV (000s) Program)
Program Benefits:
Demand Savings $4,508 $30,247 14.0%
Energy Savings $24,794 $111,989 52.0%
Environmental $2,322 $10,589 4.9%
Loss Savings $2,277 $11,003 5.1%
Distribution Benefits $1,466 $15,120 7.0%
Transmission & Substation $8,440 $36,415 16.9%
Total Benefits $43,807 $215,364 100.0%
Program Costs:
Vendor Payments $28,577 $119,987 81.0%
Utility Incentives $3,936 $7,446 5.0%
Customer Costs $1,035 $6,676 4.5%
Program Planning & Administration $292 $1,289 0.9%
Measurement & Verification $2,156 $9,504 6.4%
Evaluation & Market Research 8752 $3,316 2.2%
Total Cost $36,748 $148,218 100.0%

Despite a program design that emphasizes firm demand reduction, energy savings dominate
program benefits. Benefits achieved by T&D deferrals are approximately 17 percent of total

3
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savings; non-targeted distribution deferrals add about seven percent savings. The majority of
savings, 67 percent, are avoided capacity and energy costs. Over 80 percent of program costs
are vendor payments.

The best opportunities for cost-effective T&D deferrals are when the cost of the upgrade is high
compared to the amount of firm reduction needed to enable the deferral. Similarly, load areas
with low growth forecasts tend to produce higher benefit-to-cost ratios. In virtually all
instances, program value is higher in daytime peaking loads areas than evening, largely
because measures in evening peaking areas are targeted to residential customers.

Table ES - 3 lists predicted DSM deliveries by project phase. The values in this table are
contracted totals, and exclude net-to-gross adjustments and coincidence factor. The probability
that vendors will meet Phase II targets, net of free ridership, is 88 percent. Good progress has
been made in meeting contract reductions, as 20 MW of the 46 MW Phase II target has been
delivered as of December 2008. The level of delivery risk associated with residential load areas
is lower than commercial areas. The latter observation is derived from vendor interviews and
customer surveys, which indicate residential participation is high, largely because most
measures — lighting — are delivered free-of-charge. However the higher free ridership for
residential customers (11 percent versus 3 percent for commercial) increases delivery risk for
Phase II, as these reductions have already been accounted for in the Company’s load forecasts;
and therefore, cannot be claimed as firm load reductions.

Table ES - 3: Predicted DSM Penetration and Probabilities
Contracted  Load Reduction Probability of Expected Load

Total Load Area Load Reduction Achieved Achieving Reduction
Program Phase Peak (MW) (MW) (12/08) Targets {(MW)
Phase 2 1,273 46 199 88% 40.8
Phase 3 1,859 33 24 86% 284
Phase 4 1,389 69 0.3 81% 55.7
Totals 4,521 148 226 84% 124.8

The probability that vendors will meet load reduction targets drops to 86 percent for Phase III,
as the higher number of commercial load areas coupled with greater uncertainty of vendor
performance causes a modest increase in the uncertainty of meeting delivery dates. Further,
the introduction of residential and small commercial “Fast Track” programs under the Energy
Efficiency Portfolio Standard (EEPS) will begin to erode savings. Vendors are likely to find
better opportunities under the EEPS for some customers. The percentage drops further for
Phase 1V, largely due to the higher uncertainty of meeting load reduction targets in networks
served by East 13* Street. However, the projected level of load reduction that will not be met
is tempered by the Company’s liquidated damages clause, which provides a strong incentive
to vendors to deliver DSM on schedule and for the full contracted amount. Absent this clause,
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deliveries likely would be lower. Further, load forecasts for most load areas have declined
sufficiently to avoid capacity deficits on the T&D system.

Other key findings of the impact evaluation include:

e The program, to date, has provided net economic benefits of approximately $7 million to
Con Edison’s ratepayers through the deferral of T&D projects. Scaling back the residential
contracts and/or the targeted quantities in networks where the need date has been
extended due to the recession, to the extent feasible and allowed by contract, could enhance
the economic value of the program.

* The Targeted DSM program provides the Company greater flexibility in the T&D planning
process and a hedge to changes in forecasts or system upgrade need dates. This flexibility
has provided added value, as some T&D upgrades were deferred due to anticipated DSM
load reductions and not built. This means that the Targeted program actually allowed the
project (and costs to the ratepayers) to be deferred for much longer than anticipated. For
example, some of the T&D projects now will not be needed for up to ten years or beyond
due to recent economic conditions. The Targeted DSM program provides the ability to: (1)
buy a couple of years of time to see how forecast uncertainty is resolved and/or implement
other network adjustments; and (2) “ramp up” or “ramp down” the program quickly, a
positive feature that can be used to proactively respond to changes in load forecasts or
network adjustments.

¢ The vast number of measures installed to date are lighting, primarily CFL for both
residential and commercial participants. Almost 100 percent of residential lighting is CFL.
Over 90 percent of the savings achieved to date for commercial participants has been CFL
and about five percent savings for florescent lighting. The percentage of lighting measures
is expected to continue to be high in networks where contracted load reductions have not
yet been delivered.

¢ The avoided cost of certain T&D projects does not appear to justify the additional
incentives paid to support the deferral. For example, the cost of substation transformer
cooling, typically $0.5 million, is too low to justify Targeted DSM.

* The ability of vendors to meet program targets may be impacted by competing programs,
both internal and external. Recently approved residential and small commercial programs
in the Company’s Energy Efficiency Portfolio Standard (EEPS) and cost-competitive
NYSERDA programs will likely erode Targeted program participation.

* The primary risk associated with the Targeted program is the likelihood that actual firm
load reduction in residential load areas will be lower than the original assumptions used as

5
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a basis for deferring T&D investments. Market research and industry data indicate firm
network capacity savings for residential load areas ranges from 15 to 25 percent compared
to 60 to 90 percent for commercial networks.>

e Program risk is partly mitigated by contributions from external DSM programs offered by
the New York State Energy Research and Development Agency (NYSERDA) and New
York Power Authority (NYPA), demand response and back-up distributed generators
owned or leased by Con Edison. Savings from external programs are deemed to be non-
firm, but nonetheless produce demand and energy savings. Opportunities exist to improve
DSM program marketing and efficiency via joint marketing and program planning.
Further, the amount of firm DSM needed to defer T&D investments usually is very small
compared to the network peak — often less than 2 to 3 percent. The very small amount of
DSM needed, coupled with the mitigation options described above, causes program risk to
be relatively small and does not materially increase risk exposure.

Process Evaluation

An infensive measurement and verification (M&V) process has helped ensure that actual DSM
installed is commensurate with vendor commitments. It has also contributed to DSM
sustainability. However, the process is viewed as burdensome by vendors — Con Edison may
be able to streamline the process without compromising vendor commitments or program
results. For example, given that most measures installed are lighting, it may be appropriate to
scale back the level of M&V for measures with minimum downside delivery risk. It also may
be more cost-effective to reduce M&V, but increase contracted DSM to offset any deterioration
in firm savings resulting from reduced M&V.

Vendors have successfully promoted and delivered lighting measures to achieve demand
reduction targets, citing ease of marketing, installation and low cost as the primary reasons
why lighting is preferred. Non-lighting measures such as HVAC and Distributed Generation,
while possibly cost-effective, require specialized expertise (e.g., licensed electricians), greater
investment risk, and longer lead-times. The use of DG to offset networks peak load has not
been pursued due to “physical assurance” obligations, a contractual requirement vendors are
unwilling to pursue due to added cost and potential for customer load disruption.¢ Physical

5 The coincidence factors cited herein refer to the level of firm DSM achieved at the time of the load area or network
peak. The system peak coincidence factor, used to derive avoided costs for production demand, is assumed to occur
during the summer daytime peak interval of 12:00 noon to 6:00 pm.

6 Physical assurance involves use of communication and control systems that would interrupt customer load in
amounts equal to contracted firm DG delivery if the generator was unavailable when needed to reduce Joad. This
approach, approved and adopted elsewhere in the U.S,, is needed to assure certainty of load reduction at the time of
the load arca peak.
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assurance is needed in load areas where the number and diversity of DG units would
otherwise have to be very high to achieve the same level of reliability as conventional T&D
lines and substations.

Incentives paid to vendors for Phases II through IV range from about $900/kW to $1900/kW7;
the difference due solely to the value assigned to T&D deferrals. Successful bidders are those
which submit bids that are below a maximum threshold established by Con Edison prior to
issuance of Requests for Proposals (RFPs). To date, four vendors have been awarded contracts.
Con Edison’s bidders list exceeds 100, but many potential vendors have not submitted bids
due to extensive contractual requirements, project scope or other business reasons.

The 100 percent pre- and post-inspection process is rigorous but time-consuming and
expensive. Con Edison’s ability to reduce the number of inspections (providing time and cost
savings to both vendors and Con Edison) has been hampered by the level of inaccuracies in
reports submitted by participating vendors. Options for maintaining M&V rigor while
lowering the cost, inconvenience and time delays associated with 100 percent inspections
include (1) having a lower percentage of pre-inspections performed, with vendors absorbing
the cost for additional inspections required if pre-specified levels of accuracy in
implementation reports are not achieved, or (2) applying the level of accuracy found in a
random sample of inspected projects to all projects for that vendor. Both options should result
in a de-rating of all load reductions for vendors not providing accurate information to the
M&V contractor. In turn, this should provide a strong incentive for the vendors to have
projected load reductions from each project, as represented on their implementation reports, be
as accurate as possible. While this is primarily an issue with commercial sector projects, these
approaches may also work with some residential vendors,

The evaluation examined three primary issues related to the interaction of the Targeted
program with other efficiency programs (e.g., NYSERDA) operating in the targeted areas:

* Are customers or vendors taking advantage of multiple incentives for making the same
efficiency improvement (double-dipping), i.e., are customers participating in two
programs at the same time for the same measure? To date, Con Edison has identified
only one instance where a customer was going to be reimbursed for participation in

7 Con Edison’s Phase I pilot included higher average incentives, with awarded contracts approaching a maximum of
$2000/kW. The total amount that wili be paid to vendors for Phases Il through IV, assuming full delivery of the
entire 148 MW awarded, is approximately $150 million or slightly above $1000/MW.
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both the NYSERDA program and the Con Edison program. That customer was asked
to choose between the two programs.

s Are customers confused by having two programs in the market (primarily NYSERDA's
and Con Edison’s) at the same time? Customers report little awareness of other
programs and report no confusion regarding them, although some contractors/vendors
appear to have strong opinions regarding the value of one or the other program.

o Is there a way to further integrate the two programs to address each customer’s
efficiency opportunities more comprehensively? While there may be ways to better
integrate the NYSERDA and Con Edison programs, there is no simple way to do so that
would (1) result in significantly broader coverage of efficiency opportunities at
customer facilities and (2) not jeopardize participating vendors’ ability to achieve their
load reduction commitments.

Market Research

A review of program documents, customer surveys, and in-depth interviews with stakeholders
served as the primary data sources for ensuring that expected impacts from the program are
obtained and that ways to improve the effectiveness of the program are identified. Market
research included in-depth interviews with 65 individuals representing seven stakeholder
groups.

Telephone surveys were conducted with customers, and these were designed to provide
statistical precision levels of +/- 10 percent at the 90 percent confidence level. Telephone
surveys with 421 residential customers were performed, including samples of participating
customers served by each of the two primary residential vendors and customers residing in
single-family, two- to four-family and more than four-family dwellings. Telephone surveys
with 283 commercial customers were also performed, including samples of customers located
in and outside of Manhattan, customers in offices/small retail establishments, as well as those
in other types of facilities. Both participating and non-participating customers were surveyed.
Details of the market research appear in Appendix D, and results are discussed in the
Conclusions and Recommendations section that follows.

Conclusions and Recommendations

Con Edison’s Targeted program is a progressive DSM initiative that is one of the few domestic
programs designed to defer T&D upgrades, accomplished via firm and permanent load
reduction. The other examples are either limited pilots or rely on distributed generation
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(usually back-up and/or mobile generation units) and demand response to meet the peak loads
of a local T&D area. The program has, and is expected to continue to produce value to Con
Edison’s customers. It also provides Con Edison another option and greater flexibility in the
T&D capacity planning process. Program value can be enhanced via refinement of
assumptions, and adjustments to program structure and delivery methods as described in this
evaluation. ]

From the evaluation findings contained herein, the following conclusions and
recommendations are offered:

Program Design

1. For load areas where the need dates for T&D projects have been extended or eliminated,
Con Edison should renegotiate vendor contracts to reduce DSM deliveries.

2, Vendor contracts should explicitly note the possibility and likelihood that the level of
contracted load reduction may change over the course of the contract period.

3. The Company should monitor residential load areas currently designated as evening
peaking to determine whether load patterns or customer demographics have caused the
peak to shift to daytime hours. The Company also should reconcile differences in the day
time versus evening peaking hours used by DSM and Planning personnel

4. The program could be made more cost effective by lowering payments made for residential
compact fluorescent lamp (CFL) installations, due to their low coincidence with network
peak periods. Con Edison should apply a load area or network coincidence factor for each
type of DSM measure in order to reflect the firm network-specific capacity that will be
realized.

5. Participating customers should be required to confirm that the measures installed in their
homes/facilities through the program are on for at least two hours during the peak period.

6. The Company should incorporate the impact adjustment factors (coincidence, free
ridership, hours of use, rebound, spillover, and measure retention) derived from this
evaluation into either the load reduction needs established in program RFPs or the value
assigned to different types of load reduction measures.

7. Measures having lower diversity factors (e.g., occupancy sensors, day-lighting and other
controls) and demand response measures should be included as eligible measures to
facilitate greater savings penetration per customer, perhaps by supplying a discounted on-
peak or diversity factor.
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10.

11.

The Company should investigate the feasibility and customer acceptance of demand
response (DR) that can be dispatched for both system capacity and network/load area
requirements. This could include distributed generation, provided that Con Edison would
have direct control of the device or equivalent load to ensure capacity is available when
needed.

The Company should include quality criteria for measures installed through the program,
(meeting state code, where applicable, meeting Energy Star requirements, etc.), and
explicitly disallow measures in certain room types (e.g., CFLs in closets).

Evaluate whether to include rewards in addition to the existing penalties for vendor
performance in the program, as well as bands of achieved load reduction within which
penalties are reduced for almost achieving goals. These characteristics are common in
similar outsourced DSM contracts.

Provide training for vendors in the various practical aspects of participating in the program
{especially administrative issues), so that time is not wasted in climbing a learning curve on
how to efficiently participate.

Request for Proposal Process

1.

The RFP process is fair and reasonable. Con Edison should implement this report’s
recommendations regarding communications with vendors regarding program RFPs, to
increase the number of likely bidders, and minimize the vendor learning curve regarding
the practical aspects of participation.

Program Satisfaction

1.

Customers report very high satisfaction with the program, most likely driven by the
favorable economics of participation. However, they have a number of suggestions for
how the program could be improved.

Measurement & Verification

1.

Due to the wide prevalence of lighting, M&V protocols employed in the program have
been straightforward and consistent with standard industry practice. As the program
evolves, non-lighting measures will be included and Con Edison will need to ensure that
protocols continue to reflect standard industry practice.

10
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Vendors have raised a few administrative issues regarding the Targeted program, and Con
Edison should seek to address them or educate new vendors on how to deal with these
issues up front.

Mé&V costs on the part of Con Edison and vendors for commercial installations should be
reduced by scaling back the current 100 percent inspection requirement, especially for sites
with smaller load reductions, without compromising certainty regarding load reductions
achieved. This recommendation may be more practical to implement in future RFPs,
where vendors have not designed their approach based on a 100 percent inspection
regimen.

Improve required data collection to collect additional data on operating hours and use
coincidence while the M&V inspectors are on-site.

Program Marketing

1.

Marketing and sales processes used by the program appear to be sophisticated and
effective, including advanced scheduling, lead tracking and other practices.

The Company should assist vendors in meeting goals faster and more easily by providing
more support to them, including limited, controlled use of the utility logo, general program
marketing, a simpler method for qualifying customer locations, and ensuring that Con
Edison employees and customer service staff are properly informed about the program,

The Company should implement mechanisms to encourage program vendors to market
and implement a broader range of efficiency measures in targeted areas. To date, program
vendors have focused on a narrow set of lighting measures, but customers believe
additional efficiency opportunities exist at their facilities.

Targeted program marketing and implementation efforts have influenced customers to
make additional efficiency improvements to their homes/facilities on their own.

Interactions with Other Efficiency Programs

1.

While there appears to be no significant confusion among customers due to the existence of
multiple efficiency programs sponsored by different organizations, this may be due to a
lack of awareness of such programs. Con Edison should monitor this potential issue in the
future.

11
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2. The current system in place to ensure that customers participate in only one program for a
given efficiency improvement appears to be effective in routing out program overlap.

3. Successful integration of the Targeted program with NYSERDA programs and future Con
Edison non-targeted programs could yield a deeper penetration of the market. However,
vendor incentives for the programs need to be better aligned. Con Edison and NYSERDA
should work together more closely to find ways to bring about this alignment.

12
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Scope

This report summarizes Navigant Consulting Inc.’s (NCI} evaluation of Consolidated Edison
Company of New York Inc.’s (hereafter “Con Edison” or “the Company”) Targeted Demand
Side Management (DSM) program. Two other firms — RLW Analytics® and L&S Energy
Services — assisted in the evaluation. The report includes both an impact analysis and a process
evaluation, built upon a foundation of market research and program data. The Targeted
program is being implemented over five phases. Phase I, commonly referred to as the
program pilot, has been successfully completed, and vendor bids for Phase V are now under
evaluation. Accordingly, results and findings presented herein apply solely to program Phases
I through IV. Further, our findings and results are based primarily on data collected and
market research performed for these phases.

Program History

In 2003, Con Edison initiated a pilot program designed to defer the need date for transmission
and distribution (T&D) capacity via permanent and firm energy efficiency measures. Con
Edison issued an RFP to solicit bids from vendors for energy efficiency to defer additions and
upgrades outlined in Con Edison’s ten year load relief plan. Con Edison subsequently
executed contracts with vendors who successfully responded to Con Edison’s solicitation for
47 MW of firm demand reduction.

In its filing for cost recovery with the New York State Public Service Commission (NYSPSC),
Con Edison indicated that the Targeted program would promote independent investment in
energy-efficient equipment and clean distributed generation, as well as increased energy
awareness of its customers. It also would facilitate and promote transition to a fully-functional
competitive market.? Con Edison’s customers also would realize the following benefits:

» Direct cost avoidance by load reductions,

¢ Mitigation of peak period energy prices,

8 Now part of KEMA Consulting

® Cases 96-E-0897 and 00-M-0095, Petition Regarding Ratemaking Treatment Applicable To Procurement of Electric
Load Reduction, (Sept. 18, 2003). The NYSPSC approved the cost recovery on April 2, 2006. Case 03-E-1332, Order
On Cost Recovery Of Demand Management Program {(April 21, 2006},

13
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¢ Reduction of Con Edison’s capacity requirements, and/or
s Deferral of T&D infrastructure investments.

Subsequently, as a condition of NYSPSC approval of its 2005 rate case filing (resulting in the
Company’s 2005-08 Electric Rate Plan), Con Edison agreed to implement a program for an
additional 150 MW of firm DSM reductions. Anticipated benefits include reduced energy
consumption and air pollution, avoidance of the environmental impacts associated with
construction of generation, transmission, and distribution facilities, increased supply diversity,
and increased economic growth.’® The NYSPSC later ordered the Company to apply and meet
the total resource cost test (TRC) for cost-effectiveness for the program.! The approach used in
this evaluation also meets the NYSPSC'’s program cost-effectiveness test requirements.

In 2008, the NYSPSC authorized continuation for an additional 30 MW of contracts (Phase V)
under the same terms and conditions as in the 2005-08 Electric Rate Plan.12 The NYSPSC also
adopted a recommendation by Staff that requires Con Edison to conduct an independent
evaluation of the Targeted program. Results of the Targeted program evaluation are presented
in this report.

Approach

A high-level description of NCI's evaluation approach is outlined below, listing the four key
task and analytical focus areas for this evaluation of the Targeted DSM program.

1. Assess the actual and likely impacts of the program on deferring T&D investments,
including:

* Reliability and persistence of savings
* Net savings impacts

* Impacts upon T&D investments (offsetting factors, impact of partial deferrals,
and net-to-gross).

¢ Value relative to alternative options

10 Case 04-E-0572, Order Adopting Three-Year Rate Plan, at 85 (March 24, 2005),
1 Case 04-E-0572, Order On Demand Management Action Plan, at 30 {March 16, 2006),
12 Case (07-E-(}523, Order Establishing Rates For Electric Service, at 158 (March 25, 2008).
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2, Evaluate the effectiveness of the current program and identify opportunities for
improvements, especially focused upon:

e RFP and contracts
* Measurement and Verification (M&V)
¢ Marketing and communications

. Program processes

3. Develop data from stakeholders and participants to support impact and process
evaluations

4. Provide a detailed summary of all research, analyses and conclusions

Impact Evaluation Methodology

Figure 1 illustrates the primary tasks undertaken to perform the impact evaluation. The
process quantifies the value of the Targeted program, with net present values (NPV) derived
for each primary benefit and cost category over the life of each measure.

The process presented in Figure 1 and described below applies to residential and commercial
customers participating in the Targeted program. Three benefit categories are illustrated: (1)
The process for deriving demand-related savings are outlined in the left-hand column; (2)
Energy-related savings in the center; and (3) T&D savings to the right. Project costs are
presented at the bottom of the illustration. Probability and risk analyses are used to assess
program risk. Additional details are presented in the Impact Evaluation section of this report.

1. Determine Net Load Reduction by Load Area - The Targeted program is structured to defer
T&D projects in sections of Con Edison’s electric power delivery system described as
“load areas.” These load areas include segments of one or more networks served by the
Company’s transmission and distribution substations. Vendors that submit successful
bids are obligated to deliver firm DSM load reductions in an amount sufficient to defer
T&D upgrades for up to five years. Once the load reduction targets are determined, the
contracted load reductions are adjusted downward for persistence (e.g.,
turnover/retention), free ridership; and then upward for spillover.

2. Calculate Firm Demand Reduction — Coincidence factors are developed for each load area,
and applied to the net load reductions to determine the expected amount of net firm
demand reduction for each load area. The difference between contracted load
reductions and net firm load reductions represents the amount of capacity that must
otherwise be met by targeted DSM. If the net load reduction is less than the capacity
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deficit, then other mitigation options would have to be pursued by the Company to
avoid capacity shortfalls.

3. Calculate Energy Savings — Within each load area, the annual hours of use are estimated
for each measure. Results of a survey of participating and non-participating customers,
and those of evaluations of similar programs completed in the Northeast, are used to
derive hours of use. A billing analysis also is performed to confirm these estimates.
The hours of use by customer type is applied to the annual net load reduction to
determine energy savings by load area. The savings are adjusted upward for losses.

4, Determine T&D Capital Deferral Adjustment Factors — The economic value of T&D
deferrals is determined by calculating the difference between the net present value
(NPV) of the cost of the investment absent deferral and the NPV of the cost of the T&D
investment following the deferral. This is the approach Con Edison now uses to set a
price ceiling for the T&D component of the maximum payment the Company awards to
vendors bidding on the Company’s Targeted DSM RFP. A “declining balance, revenue
requirements” approach is applied to determine the total NPV of the T&D investment,
before and after the T&D deferral. The difference in net present values of these two
cost streams represents the savings achieved by the T&D deferral. However, the cost of
the deferred T&D investment is adjusted upward to reflect real escalation.

5. Conduct Economic Analysis — The methodology used to test for cost effectiveness is
similar to methods applied by the Company in prior and current program filings before
the NYSPSC. The combined savings in demand, energy and deferred T&D is compared
to program costs, by load area, to determine economic value. A benefit-to-cost metric is
used to assess total program value. Demand savings are derived by applying avoided
capacity costs to the annual net firm demand savings for each load area. Energy
savings are derived by applying current avoided energy costs to the reduction in
energy use by load area. Methods used to derive T&D deferral savings are described
above. Program costs include vendor payments, participant costs, measurement and
verification, evaluation, Company earning incentives and administrative costs.

6. Risk Assessment — Qualitative and quantitative methods are applied to determine the
likelihood vendors will achieve load reduction targets for each load area. Probabilistic
methods are used to predict the likelihood that vendors will meet these targets and, if
not, the magnitudes of the capacity deficit for each load area. The risk analysis is not
included in the economic assessment, under the assumption that liquidated damages
paid by vendors will be used by Con Edison to mitigate capacity shortfalis,
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Figure 1: Impact Methodology Flow Chart
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Program Objectives

Over the past five years (2003 — 2008), Con Edison has issued bid requests for a total of 515 MW
of demand reduction via RFP solicitations in 44 (of 78) networks in the Con Edison system
targeted for firm load reduction. It has entered into 13 contracts with six vendors for a total of
193 MW of firm demand reduction between 2005 through 201213 The amount of contracted
targeted load reduction for Phases IT through IV is 148 MW delivered in 28 networks. Most
DSM measures for these three phases have or will be installed between 2007 and 2012.

Targeted networks are designated as either “Many Con Edison networks peak during summer

te'afternoon or early evening hours

daytime or evening peaking. Daytime peak
hours are defined as 12:00 noon through 6:00 pm.
Evening peaks are assumed to occur in the

summer during the hours of 6:00 pm through
10:00 pm. Potential bidders are notified via RFP
documents of the peak interval that applies to

each network, and the level of firm load
reductions targeted for each network. The RFPs
also list the number of customers in each
network, by rate class, to assist vendors in
crafting responses to bid solicitations.

Targeted Transmission and Distribution Projects

It is important to differentiate targeted network load areas from the T&D lines and substations
that deliver power and energy to customers located within these networks. Candidate T&D
project deferrals include new or upgraded transmission lines (New York City only) or
substations, each of which may serve one or more networks (typically between 69 kV and 230
kV).14 Upgrades to the lower voltage primary distribution system are not targeted for deferral;
however, program incentives are structured under the assumption that some primary
distribution facilities are also deferred.

13 Approximately 16,000 customers (commercial, industrial and residential) participated in the Phase I program,
resulting in an installed demand reduction of 45 MW. The success of the Phase I pilot led to subsequent approval
by the NYSPSC for Phases II through V. Phase V bids are currently under evaluation.

14 Transmission upgrades exclude high voltage bulk transmission assets and tie lines outside of New York City.
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To avoid confusion, the term “load area” has been ascribed by Con Edison and used in this
report to collectively define the one or more networks where capital investments are targeted
for deferral.

Hereafter, the analysis focuses on load areas, as T&D project deferrals are accomplished by
collectively reducing firm demand by load area. Most load areas in Manhattan include more
than one network; whereas those in Staten Island and Westchester typically include a single
network.’> One load area in Manhattan, the East 13™ Street Station, includes ten networks.

T&D Planning and DSM Selection Process

Commensurate with the adoption of the Targeted program, DSM has been integrated into the
Company’s T&D planning process. Targeted firm DSM is now considered a potentially viable
alternative to traditional capacity investments in the preparation of the Ten Year Transmission
and Substation Plan. This plan compares annual projected peak demand versus T&D
substation or transmission capacity for each load area, whichever is applicable from a supply
perspective. Both traditional T&D and DSM are considered viable options for meeting the
capacity deficit. The evaluation process for comparing and selecting DSM as an alternative to
traditional T&D capacity upgrades is described below,

First, Con Edison develops an annual baseline peak load forecast. This forecast is adjusted
downward on the assumption that previously committed DSM is firm, and will be delivered in
an amount equal to contracted load reductions. Firm capacity is subtracted from the adjusted
load forecast for each load area to identify capacity deficits for substations and transmission
feeders; the latter typically are rated 138kV and 69kV. If a load area is identified as requiring
reinforcement to meet capacity shortfalls, capital infrastructure projects are developed as a
solution. As an alternative to these investments, Con Edison evaluates DSM solutions utilizing
a targeted approach to reduce peak demand in an amount equal to the capacity deficit. To
date, 148 MW of firm DSM has been committed to targeted areas in Phases II through TV.

Next, the timing and cost of the T&D load relief options are compared to DSM. This is
accomplished by identifying the savings that could be achieved if sufficient DSM were

% To avoid confusion, the reader is advised that the term “network” is often used to describe a wide range of electric
system configuration or geographic areas. The term network in this report generally refers to one or more
geographic areas served by Con Edison substations. In contrast, urban utilities like Con Edison often construct
complex and highly reliable systems in densely populated downtown areas, sometimes described as secondary
“spot” or “grid” networks. Underground networks are configured to operate as a single highly reliable, integrated
grid. Most rural and suburban lines, including many in Con Edison’s system outside of Manhattan, operate
radially. The use of the term network in this report refers to both grid and radial distribution systems.
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installed to reduce load in an amount equal to the annual capacity deficit up a maximum of
five years. The savings from T&D deferrals is divided by the capacity deficit, and this value is
added to the $746/kW baseline and avoided distribution costs to establish an incentive ceiling
for evaluating and accepting bids. Bid documents are prepared and issued to vendors on Con
Edison’s qualified bidders list. Where contracts are awarded, the committed DSM is included
in the Company’s Ten Year Transmission and Substation Plan. The process begins anew when
the Company institutes the next phase of the program. Phase V of the program is currently
under review for implementation.

The 148 MW of targeted DSM, as structured, will defer T&D projects in 15 load areas. These 15
load areas include 28 individual networks, some of which are assigned to more than one load
area (e.g., Cooper Square).'® Table 1 presents each of the 15 load areas and the networks
targeted for DSM within each load area. The non-coincident 2008 network peak is also listed.
Notably, East 13t Street serves ten networks with a combined peak of over 1200 MW.

Table 1: Targeted Loads Areas and Networks
2008 Peak

(MW)

2008 Peak

Network Network (MW)

Load Area Description

Load Area Description

White Plains/Flmsford Elmsford No.2 164 Willowbrook Willowbrook 94
2/Harrison
White Plains 230 Woodrow Woodrow 116
Harrison 246 Bensonhurst No, 2 Flatbush 232
Avenue A Cooper Square 250 Hellgate Yorkville 304
E. 40th 5t No. 1/2/Murray |Grand Central 173 Wainwright Wainwright 90
Beekman 137 East 13th St Cooper Square 250
Empire 64 City Hall 164
Fashion 62 Chelsea 186
E. 63rd No. 1 Hunter 79 Madison Square 239
Sutton 148 Greeley Square 52
E. 29th St. Madison Square 239 Kips Bay 106
E, 63rd No. 2 Turtle Bay 137 Greenwich 62
Roosevelt 80 Sheridan Square 167
Harrison Harrison 246 Canal 92
Millwood West Millwood West 85 Park Place 74
Fox Hills Fox Hills 191 East 13t St Totall? 1,214

Figure 2, Figure 3 and Table 2 present each of these load areas and the amount of firm DSM
needed to defer T&D investments for up to five years.

¢ Typically, a single substation will serve one or more networks. A load area may include one or more substations.

i7 The coincident peak demand of the East 13 Strect load area is less than the sum of individual network peaks as
the hour of individual network peaks vary. Also, some of the networks are day time peaking.
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Figure 2: Load Areas Targeted for T&D Deferral (Non-Manhattan)
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Figure 3: Load Areas Targeted for T&D Deferral (Manhattan)
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Table 2 includes a description of the T&D project to be deferred, its cost, and the network peak
interval — daytime or evening.’® In addition to projects listed in Table 2, other projects were
included in Con Edison’s RFP (mostly Phase II), but not undertaken due to insufficient vendor
responses, quotes above bid ceilings, changes in T&D need dates, or size of capacity deficits.!?

eted for Deferral
Peak Orig. DSM

Table 2: T&D Capital Projects Tar

Load Area T&D Project Deferral Description Interval Cost (MW)
{000's)
While Plains/Elmsford. No. Transfer 30MW - White Plains to Rockview Day $10,600) 15
2/Harrison
Avenue A Increase 69kV Supply Rating Day $15000) 7
E. 40th Street No. 1/2: Murray Hill |Install 20MVAR Capacitor Bank Day $1500( 5
E.63rd No. 1 Transfer Hunter to Fast 75th Street Day $15,000 3
E. 29th St Transfer 30MW - Madison Square to E. 36th Day $6,000 2
E. 63rd No. 2 Transfer 30MW - Roosevelt to E. 63rd St Day $1,0000 3
Harrison Install Permanent Transformer Cooling Day $500 6
East 13th St Extend Transmission Lines to Astoria East Day $180,000 67
Millwood West Replace 13kV bus & Add Transformer Cooling | Evening $500 1
Fox Hills Install Permanent Transformer Cooling Evening $500 8
Willowbrook Transfer 6 MW - Willowbrook to Fresh Kills Evening $1,000 5
Woodrow Install 3rd Transformer & 138kV Supply Evening $29,000
Bensonhurst No. 2 Install 5th Substation Transformer Evening $7.000] 14
Hellgate Transfer Randal/Wards Isle - 42MW to Bruckner | Evening $5,500 6
Wainwright Transfer 6 MW to Woodrow Substation Evening $1,200f 2
Totals $274,300) 148

The total cost for the T&D upgrades identified for deferral is about $274 million, and about half
is for the deferral of transmission lines to Astoria East - the project is needed to meet projected
capacity deficits upon the retirement of a major generating unit in 2010 (300 MW Poletti unit).20
As noted later, the Astoria project has been deferred beyond the five-year deferral window due
to load transfers among networks and reduced load growth.2l The effect of the Astoria deferral
is to reduce, by about 50 percent, the total value of potential T&D deferrals.

The need dates for several upgrades have been changed - many have been extended by one to
ten or more years; a few have been accelerated (changes in need dates are presented in the
Sensitivity Analysis section). One project in Staten Island, Willowbrook network load

% The phases annotated in the diagrams include projects and load areas in the most recent phase of the RFP process.
1 Examples include the 65th Street Station in Manhattan and the Fresh Kills network upgrades in Staten Island.

20 All costs are based on estimates included in the Company’s most recent Ten-Year Transmission and Substation
Plan. Seme costs have changed from values that may have appeared in prior Company plans or forecasts.

2 Although DSM is not needed for East 13* Street, approximately 30 MW of DSM may be needed for projects at East
29 Street and Avenue A, as two networks (Cooper Square and Madison Square) are also served by East 13t Street.
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transfers, has been accelerated by one year and will be constructed in 2009; however, DSM
measures continue to be installed in the Willowbrook load area. The extension in need dates is
due to several reasons, most notably a decline in peak load forecasts caused by recent
economic conditions. Also, reconfiguration in the form of load transfers among networks is
common, and these also have caused need dates to shift as well.

Vendor Commitments

Table 3 presents Phase Il through IV annual load reductions under contract for the Targeted
program, listed by vendor.2 It includes both installed DSM and committed load reductions
that vendors are obligated to meet. All but 2 MW of the 150 MW of load reduction proposed is
under contract. Bids from four vendors have been accepted via the RFP process. For most
networks within load areas, only one vendor was selected, in large part because only one
provided bids below the Company’s payment ceiling. Further, most measures in evening
peaking load areas are targeted to residential customers; commercial customers are targeted to
those that peak during day time hours.

Table 3: Program Load Reduction Tar

Peak Contracted 2008 2010 2011 2012

Load Area Phase Interval Vender DSM (kW) (kW) (kw)  (kw)  (kw)
Fox Hills 2 Evening| FLC 8,000 4,000 | 2,000 | 2,000
Willowbrook 2 | Evening| FLC 5,000 2,000 | 1,000 § 1,000 | 1,000
Woodrow 2 | Evening| FLC 4,000 4,000
W Plains/Elmsford 2./Harrison 2 Day PES 15,000 2,000 | 6000 | 4000 | 3,000
Bensonhurst No. 2 2 | Evening| QCS 14,000 3,000 | 4,000 | 4,000 | 3,000
Avenue A 3 Day CPL 7,000 4,000 | 2,000 | 1,000
E. 40th 5t No. 1/2: Murray Hill 3 Day CPL 5,000 5,000
E. 63rd No. 1 3 Day CPL 3,000 1,000 | 2,000
E. 29th 5t, 3 Day CPL 2,600 2,000
E. 63rd No. 2 3 Day CPL 3,000 3,000
Wainwright 3 Evening | FLC 1,006 1,000
Harrison 3 Day PES 6,000 1,000 | 2,000 | 2,000 | 1,000
Hellgate 3 | Evening| QCS 6,000 4,000 | 2,000
Wainwright i 4 Evening| FLC I_,OOO 1,000
E. 13th St 4 Day PES 6.7,000 46,000 | 10,000 | 11,000
Millwood West 4 | EBvening] QCs | 1,000 1,000

Totals 148,000 12,000 | 21,000 | 67,000 | 36,000 | 12,000

2 Vendors for Phases II through IV include Public Encrgy Sotutions (PES), Quality Conservation Services, Inc.
(QCS), Free Lighting Corporation (FLC), and Consumer Powerline (CPL).
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As of December 31, 2008 approximately 22 MW of the 150MW of DSM targeted for T&D
deferrals under program phases have been installed. Over 90 percent of measures delivered as
of December 2008 is compact fluorescent lighting, with the remainder being other types of
commercial lighting. Each measure is summarized in Table 4. The type of lighting measures
installed in most residential areas is compact fluorescent lighting {equipped with special
restraint disks, called socket modifiers that remain in the lamp socket to increase the chance
that CFLs are installed when the bulb needs to be replaced). The commercial and industrial
measures are predominantly CFLs; the remainder are fluorescent fixtures, high efficiency
lamps and replacement ballasts.

Table 4: Load Reductions Achieved as of December 2008

HID HID High Eff.  High Lff. Low Watt  Screw-in
lotal Load C i Resload  Repiace  Replace  Fluorescent Lamp and LED Pxit Floorescent  CFL with
Phase Vendor Reduction Reduction Reduction with CFL  with LF Lamps Ballast Sign Fixture Restraint
2 FLC 2,200 1 2,199 0 0 . 0 0 0 [ 2,200
2 FLC 4,428 17 4,411 0 0 0 0 0 0 4428
2 FLC 3,124 14 3,110 0 0 0 0 0 Y 3124
2 FLC 631 2 629 0 0 0 0 0 0 631
2 PES 2,168 2,168 0 31 B 238 278 21 566 975
2 QC5 3,299 0 3,399 0 0 0 0 0 0 3,399
2 QCS 3,955 0 3,955 0 0 0 0 0 0 3,955
3 PES 1,831 1,831 0 4 89 150 262 15 460 857
3 QCS5 605 0 605 Y 0 0 0 0 605
4 PES 262 262 0 0 0 28 0.5 86 148
Totals 22,602 4,293 18,309 35 143 388 568 36 1,112 20,322

Most participants located in evening peaking networks are residential, as their highest
electricity consumption is during evening hours. Most day time peaking participants are
commercial, as they use the largest amount of electricity during daytime hours; particularly
smaller retail stores and businesses with heavy daytime lighting load.

Results achieved to date suggest the program is on target to meet near-term load reduction
goals. However, vendor ability to meet long-term targets is questionable, as the program is
still in the early stages from a delivery standpoint - significant progress is needed over the
long-term to achieve 150 MWs of load reduction. In particular, in 2010 another 67 MW of DSM
is scheduled for installation, more than tripling 2009 efforts. Feedback from vendors indicates
lighting opportunities in some areas may be reaching saturation, and a shift to non-lighting
measures such as heating, ventilation and cooling (HVAC) and refrigeration may be needed to
reach delivery targets. Vendors also noted that the economic recession has significantly
reduced commercial customers’ interest in the program (commercial customers typically pay
for a portion of lighting measures, whereas most residential customers do not}.
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Adjustment Factors

The preceding section presented program DSM targets based on contracted load reductions.
Estimates for the amount of load reduction that these contracts will actually produce, net to
gross, must include adjustments to account for measures that are not operating at the time of
the area peak,” measure life and retention, spillover, free ridership, and turnover.

The derivation of these adjustment factors for the Targeted program is based largely on the
results of market research conducted for this study. Where applicable, results from studies
with comparable demographics and measures were considered in the development of these
factors, including recommendations outlined in the NYSPSC'’s draft for residential and small
commercial programs.2*

Surveys of participating and non-participating customers provided data to support the
refinement of the program’s savings estimates. The sample design for the survey research is
summarized in Appendix A. Several parameters used in engineering algorithms to estimate
savings were addressed in these surveys:

¢ Hours of use of installed high-efficiency equipment
¢ Coincidence of load reductions with network peaks

* Persistence (Retention/Turnover) including:
{a) efficiency measure retention; and
(b) household and business turnover

¢ Rebound

» Spillover

s Free ridership

The approach and assumptions used to derive each of these parameters is discussed in detail in
Appendix B and summarized below. Participants were asked about the following parameters:

» Coincidence Factor, Retention & Turnover — Participants were asked to estimate the
number of CFLs or percentage of installed lighting that typically is operating during
each of the daytime or evening peak hour intervals. As summarized in Table 6,
composite network coincidence factors of 19 and 67 percent are recommended for the

% Coincidence factors cited herein refer to the level of firm DSM achieved at the time of the load area peak.

% “New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs” for Selected
Residential and Small Commercial Measures.
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evening peaking (residential) and day-time peaking (commercial) networks. These
are very significant adjustments from the 100 percent factors that are currently
assumed and used. Recommended changes in the coincidence factors are discussed
below. Participants also were asked about the number or percentage of program-
installed lighting that had been removed and, if removed, the efficiency of the
replacement lighting. Participants were asked about plans to move within four years.

Hours of operation — Participants were asked about the hours of use by lamp type and
location. These results were found to be consistent with data from studies cited in
Appendix B where hours of use were metered (meters were not used in the Targeted
program evaluation). The average daily and annual hours of use, by segment, are
summarized in Table 5. The derivation of these hours also appears in Appendix B.

Table 5: Average Hours of Use
Daily Hours of Use Per

Annual Hours of Use Per
Customer Segment

Lighting Measure Lighting Measure

Residential
Single Family 27 986
2 to 4 Family 2.7 986
More Than 4 Family 3.8 1,387
Total Population 2.8 1,022
Commercial
Manhattan 10.7 3,908
Non-Manhattan 9.0 3,258
Office/Small Retail 8.6 3,134
Non-Office/Small Retail g2 3,352
Total Population 9.1 3,302

Rebound — Residential participants were asked how many CFLs installed through the
program are used more or fewer hours per day than prior lighting, including estimates
of the number of hours greater {or fewer) that the new lighting is used.

Spillover — Residential participants were asked whether the program had influenced
them to purchase additional CFLs. Those responding affirmatively were then asked
how many additional CFLs were purchased. Residential and commercial participants
also were asked whether the program influenced them to make additional efficiency
improvements. A spillover factor of 1 percent was estimated for residential
customers. Survey data for commercial customers indicated 12 percent were likely to
install additional DSM. Since data on the quantity of DSM they may install was not
provided, a conservative estimate of 4 percent spillover was assumed based on

customer survey responses and professional judgment.
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* Free Ridership — Participants were asked a battery of questions to ascertain the extent
to which targeted DSM measures obtained through the program would have installed
in the absence of the program,

Table 6 lists the adjustment factors used to derive network firm demand reductions and energy
savings. These differ significantly from assumptions used by the Company’s, which assumes
100 percent coincidence for all measures and no adjustments for the other factors listed.

Table 6: Adjustment Factors

Adjustment Factors® Residential Commercial
Coincidence Factor 19% 67%
Retention/Turnover 1% 1%
Rebound/Snapback 7% 0%
Spillover 1% 4%
Free Ridership 11% 3%

The coincidence factors are summarized, by segment, in Table 7. The residential factor (24
percent) is higher as the value is adjusted downward to 19 percent reflect the likelihood that
respondents over-estimated summer lighting use hours.

Table 7: Coincidence Factors by Segment

=

Single Family 24% Manhattan 91%
2 to 4 Family 22% Non-Manhattan 66%
More Than 4 Family 34% Office/Small Retail 82%

Non-Oftice/Small Retail 63%
Total Population 24% Average 67%

A net-to-gross ratio is often used to summarize the total impact of the retention/turnover,
rebound, spillover and free ridership factors. The derived net-to-gross ratios (excluding
coincidence) are 83% for the residential measures and 99.8 percent for the commercial
measures. The net-to-gross ratio of 83 percent means that for every 100 kW of DSM installed,
the program actually saves 83 kW (exclusive of coincidence factor adjustments).

% Rebound impacts are excluded from the economic analyses due to the low impact and uncertainty of these
impacts. Coincidence factor applies only to demand, while the remaining factors apply to both energy and demand.
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Network Analysis and Firm Load Reduction

The results of the market research analysis, planning studies and evaluation of network load
characteristics were evaluated to predict the level of firm load reduction and energy savings
for each load area targeted for T&D deferral under program phases II through IV. Billing data
and recorded hourly load data were analyzed to support load reduction estimates.

Load Research and DSM Load Profiles

Market research and survey results for participating; residential customers indicate hourly net
DSM savings range between 0.2 kW to 0.4kW during the evening peak hours of 6:00pm to
10:00pm. These patterns are displayed in Figure 4.

Figure 4: Residential DSM Load Profiles

Expected Residential KW Reduction per Customer
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The expected hourly net DSM savings for commercial customers during the daytime peak
interval of 12:00 noon to 6:00pm is between 2 kW to 12kW. These patterns are displayed
Figure 5. The hourly load reductions displayed in each of these charts are net, and reflect the
coincidence factors derived from the results of the market research.
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Figure 5: Commercial DSM Load Profiles
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Load Research and Network Load Profiles

To date, virtually all networks designated as evening peaking have experienced daytime
peaks, but this finding may be due, in part, to moderate weather and because T&D planning
uses a 5:00 pm start hour for the evening peak interval rather than the 6:00 pm start hour used
in the Targeted program. Figure 6 illustrates the hour of the day when individual networks
experienced annual peaks. One would expect an evening peak to occur on these networks on
an extreme weather day, the approach used by Con Edison for planning network upgrades?

Figure 6: Hour of Network Peak (2005 — 2008)

2005-2008 Peak Hour by Network

j 27
24 B Network Daily Peaks

No. of Daily Peaks

12 3 45 8687 6 95 1011121314161649718192021 2223 24
Hour

2% The process Con Edison applies to predict extreme system and network peak loads is based on a
weather normalization process that weights temperature and humidity.
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Table 8 presents hourly network peak hours for the last four years. The data in Table 8 was
used to derive the peak hour distribution profile illustrated in Figure 6.

Table 8: Hour of Network Peak (2005 — 2008)

Nutwaork Network Peak 2005 Peak Hour 2006 Peak Hour 2007 Peak Hour 2008 Peak Hour

Beekman

Brighton Beach Night 21 15 21 13
Canal Day 13 11 14 13
Chelsea Day 12 13 15 13
City Hall Day 13 11 12 13
Elmsford Day 16 16 15 16
Empire Day 0 0 14 13
Fashion Day 14 14 13 15
Flatbush Night 13 2t 21 17
Fox Hills Night 17 17 18 17
Grand Central Day 12 11 12 13
Greeley Square Day 13 12 14 13
Greenwich Day 12 13 17 17
Harrison Day 16 16 16 16
Hunter Day 14 13 14 15
Kips Bay Day 12 12 12 14
Madison Square Day 13 12 12 14
Millwood West Night 16 15 15 16
Park Place Day 14 17 12 13
Roosevelt Day 14 13 12 16
Sheridan Square Day 14 12 13 15
Sutton Day 17 11 13 13
Turtle Bay Day 14 12 3 13
Wainwright Night 16 17 18 17
White Plains Day 16 16 16 16
Willowbrook Night 18 18 18 17
Woodrow Night 0 17 17 17

Network load data indicate daily profiles for daytime peaking networks are flat for up to nine
hours. If these same patterns were to occur on future extreme peak days, commercial measures
would have to operate continuously for up to nine hours to achieve maximum savings; whereas
residential measures need to operate continuously for about four hours.

In addition, there are differences in the day time versus evening peaking hours used by
Company D5M and Planning personnel. The Planning group assumes the evening peak begins
after 5:00pm; whereas DSM assumes 6:00pm. This potentially could shift some evening peaking
networks to day time (or vice versa).

Figure 7 presents peak day hourly profiles for 2008 for representative residential and
commercial load area networks.
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Figure 7: Daily Load Profiles
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The impact of demand reduction on shoulder hours, specifically whether secondary peaks
could be created also was analyzed for each load area. The analysis indicates targeted load
reductions will not create secondary peaks, either for evening and daytime peaking load areas,
as the amount of load reduction typically is a small percentage of the area peak.

Figure 8 present hourly reductions for two load areas. The first is in White Plains, where a T&D
project has successfully been deferred. The second illustrates the impact of load reductions on
the area with the largest amount of load reduction, East 13t Street. In Figure 8 Elmsford No. 2

Figure 8: Net Hourly Peak Day Profiles
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The diagrams Figure 8 are representative of other load areas, where hourly profiles are flat.
Most residential load areas show virtually no shift in hourly profiles due to the very small
penetration of DSM relative to the area peak. For most load areas, firm DSM is less than five
percent of the area peak.

Billing Analysis

Where available, pre- and post-participation billing data for program participants were
collected and analyzed to determine the level of correlation between actual and predictive
reduction of energy consumption. Because most participants are residential and small
commercial billed under non-demand service codes (mostly SC 1 and 2), the billing analysis
was used to confirm energy savings as opposed to coincidence factors or peak demand
reduction. The billing analysis only analyzed participating customers prior to the installation of
the energy efficiency measures to their bills post-installation. It also excludes use of customer
data, data on changes in operation or occupancy, or detailed weather data.

Typically, billing analyses can be used when the amount of energy savings is more than five
percent of fotal energy consumption. Table 9 confirms this threshold is achieved for
participants: for commercial participants, the savings 10 percent and 20 percent of pre-program
energy for office and non-office buildings, respectively; and for residential customers, the
average savings range from 3.5 percent to 10 percent of the pre- program energy use.

Table 9: Percent Energy Reduction for Tar: ram Participants
Customer Type KWh Reduction KWh Total “v of Total

Single Family 8,225 81,914 10.0%
2 to 4 Family 9,549 269,152 3.5%
More Than 4 Family 106,116 1,484,068 7.2%
Total 123,890 1,835,134 6.8%
Non Manhattan Office 5,958 28,908 20.6%
Non Manhattan Non-Office 721,515 7,262,603 9.9%
Total 727,473 7,291,511 10.0%

The amount of billing data available via electronic records is limited to three years. Hence,
there is limited data for participants prior to the installation of Phase Il measures under Phase II
of the program. (Phase IIT and IV are not applicable since vendors have only recently begun to
install measures, and therefore, insufficient post-DSM data are available.)

For Phase II, pre- and post-billing data were available for 457 residential participating
customers; however, data for only one commercial customer was available. Accordingly, for
commercial customers, Phase I participant pre- and post-DSM billing data were used. Table 10
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summarizes billing analysis results for residential and commercial participants, including a
comparison of actual annual energy savings to predicted, based on the kW reduction from the
program data and the hours of usage from the market research, as summarized above.

Table 10: Comparison of Billing Analysis and Market Research-Based Predicted Savings

Predicted Difference Actual asa
Actual Savings Savings (Actual Less Percent of
Customer Type (kWh/Cust) {kWh/Cust) Predicted) Predicted
Residential
Single Family 914 1,856 942 49%
2 to 4 Family 184 886 702 21%
More Than 4 Family 268 717 449 37%
Commercial
Office 5,958 3,846 -2,112 155%
Non-Office 10,768 8,929 41,839 121%

The results for the residential sector indicate actual energy savings as a percent of predicted
savings ranges from 21 percent for 2 to 4 unit complexes to 49 percent for single family homes.
The higher actual savings for single family homes could be partially due to mild weather, other
uncontrolled factors, and the small number (nine) of single homes in the analysis. Overall, the
observed energy reductions (approximately seven percent of total use in Table 9) from the
residential billing analysis are generally too low to confirm the hours of use derived from the
market research. However, the lower actual versus predicted savings suggest lower use hours
may be warranted.

For commercial buildings, the actual savings is 21 to 55 percent higher than predicted values.
While some of this reduced usage also could be due to weather and changes in occupancy, the
results indicate that the adjustment factors and hours of use derived from the market research
are reasonable and can be used to predict hours of use and energy savings {or this program.

Program Persistence and Measure Life

Market research indicates the sustainability of measures installed to date has been robust - very
few customers surveyed reported measures removed or discarded. Those that have been
removed have generally been replaced with equally efficient measures. The use of restraints in
sockets designed solely for CFLs and vendor practices of leaving behind spare bulbs has helped
ensure customers continue to use efficient lighting. Also, the quality of lighting measures,
particularly for commercial has been reported as good and has not deterred customers from
using the lighting measures as intended.

Measure life for lighting is expected to be equal to or greater than the five-year maximum
deferral period for T&D deferrals. The results of market research suggest measure life for
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residential lighting is at least five years, and three years for commercial lighting. These results
compare to the five- to seven-year lives for CFLs in the NYSPSC’s November 2008 draft
Standard Approach?’ and several related studies in the northeast cited in Appendix B. For the
Targeted program, a seven-year life is used for residential lighting; five for commercial
lighting.2

Load Reduction Projections and Probabilities

The likelihood vendors will be able to deliver targeted load reductions consistent with
contractual obligations is dependent on several factors, including marketing and delivery
mechanisms, vendor track records of successfully delivering DSM in targeted networks, impact
of competing programs (internal and external), and measure saturation. Existing performance
statistics, vendor interviews and customer survey results were used to estimate probabilities for
each of these factors. A probability analysis of these factors, weighted by likely impact, was
conducted for each program phase, by vendor, by network. The results of the probability
analysis are presented in Table 11.

The methodology used to derive the composite “Probability of Meeting Targets” column in
Table 11 assumes six factors contribute to the likelihood that vendors will meet delivery targets.
These six factors are assigned probabilities and weighted according to their contribution to
meeting reduction targets. The probabilities assigned to each of the factors are multiplied by
their corresponding weighting, and then added to derive composite probabilities for each load
area. Each of these factors is described below:

e Ability to Mect End-of-Year 2008 Targets — Vendors that have demonstrated an ability to
deliver DSM on schedule are assigned a higher likelihood of delivery for subsequent
program phases. Probabilities range from 90 to 100 percent, as most vendors have achieved
year-end targets for DSM deliveries as of December 2008. This factor is assigned a 30
percent weighting.

¢ Load Reduction as a Percent of Peak — Load areas with a higher penetration of load reduction
are assigned lower probabilities, as vendors are likely to encounter greater delivery

7 “New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs” for Selected
Residential and Small Commercial Measures.

% The hours of use for commercial customers, predicted at 3000 or more hours annually, would limit measure life for
CFLs to about three years. For this evaluation, a five-year average life is assumed for CFLs installed for commercial
customers under the assumption that socket restraints and reduced electric bills would incent customers to replace
CFLs in kind. Further, vendors are obligated to ensure savings are sustained for the entire T&D deferral window of
up to five years. Some vendors have supplied replacement bulbs to comply with the sustainability obligation.
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challenges (e.g., measure saturation) in these areas. The load areas are grouped into three
categories: (1) Load reduction is less than one percent of the peak; (2} Load reduction is less
than one and five percent of the peak; and (3) Load reduction is greater than five percent of
the peak. Probabilities range from 75 percent (East 13%) to 95 percent (areas where the
majority of DSM has already been installed). This factor is assigned a 20 percent weighting.

o Commercial Measure Adjustment — Load areas that are predominantly commercial are
assigned a 90 percent probability to reflect the greater uncertainty of customer participation,
many of whom must contribute financially to measure installation(s). Residential areas are
assigned probabilities near 100 percent as lighting measures (CFLs) are provided free-of-
charge. This factor is assigned a 20 percent weighting.

*  Vendor Interviews and Survey Responses — Information provided during the interview process
provided additional insight regarding vendor ability to meet targets. Those who raised
concerns about their ability to achieve targets were assigned probability of delivery
percentages of between 80 and 90 percent. This factor is assigned a 10 percent weighting.

» Lnergy Efficiency Portfolio Standard (EEPS) Impacts — Load areas where most DSM has yet to
be delivered were assigned lower probabilities to reflect the likelihood EEPS programs
would erode savings derived from the targeted program. Probabilities ranged from 80 to 95
percent. This factor is assigned a 20 percent weighting.

s Free Ridership- The above five factors are then adjusted downward to reflect the 11 percent
free ridership assigned to residential measures and three percent assigned to commercial
measlires.

Load projections and probabilities presented in Table 11 indicate that the likelihood of meeting
Phase II targets is reasonably high — the probability that vendors will meet targets, net of free
ridership is 88 percent. The higher probabilities associated with Phase II load areas is reflects
the progress that vendors have made as of December 2008 in meeting delivery targets. Almost
20 MW of the 46MW target has already been delivered. Further, the level of delivery risk
associated with the large number of residential areas is lower than commercial areas. The latter
observation is derived from vendor interviews and customer surveys, which indicate residential
participation is high as most measures — lighting — are delivered free-of-charge. However the
higher free ridership for residential customers (11 percent versus 3 percent for commercial}
increases delivery risk for Phase II.
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Table 11: Lbad Reduction Projections
Load  Probability Expected

Load Area Contracted Contracted Reduction of Load
Peak Peak  Reduction DSMasa Achieved Achieving Reduction
Load Area Phase Interval Vendor (MW) (MW)  “cof Peak  (12/08) Target (MW)
Fox Hills 2 Evening FLC ) 191 8 4% 31 87% 6.9
Willowbrook 2  Evening FLC 94 5 5% 2.8 87% 4.3
Woodrow 2 Evening FLC 116 4 3% 44 87% 35
White Plains Area 2 Day PES 640 15 2% 2.2 92% 13.8
Bensonhurst No.2 2 Evening QCS 232 14 6% 7.4 87% 122
Phase 2 Totals 1,273 46 4% 19.9 88% 40.8
Avenue A 3 Day CPL 100 7 7% - 87% 6.1
E. 40th 1/2: Murray 3 Day CPL 436 5 1% - 88% 44
E. 63rd No. 1 3 Day CPL 227 3 1% - 87% 2.6
E. 29th St. 3 Day CPL 239 2 1% - 87% 1.7
E. 63rd No.2 3 Day CPL 217 3 1% - 87% 2.6
Wainwright 3 Evening FLC 90 1 1% - 84% 0.8
Harrison 3 Day PES 246 | 6 2% 1.8 83% 5.0
Hellgate 3 Evening QCS 304 6 2% 0.6 85% 51
Phase 3 Totals 1,859 33 2% 24 86% 28.4
Wainwright 4  Evening FLC 20 1 1% - 83% 0.8
E. 13th St 4 Day PES 1,214 67 6% 0.3 81% 539
Millwood West 4  EBvening QCS 85 1 1% - 93% 0.9
Phase 4 Totals 1,389 69 5% 0.3 81% 55.7

The probability of meeting targeted reduction drops to 86 percent for Phase III, as the higher
number of commercial networks coupled with the uncertainty of vendor performance causes
uncertainty to increase modestly. Notably, the introduction of residential and small commercial
Fast Track programs recently approved by the NSYPSC in the Energy Efficiency Portfolio
Standard (EEPS) proceeding may begin to erode savings. Contractors are likely to find better
opportunities under the EEPS for some customers. The percentage drops further for Phase 1V,
largely due to the higher uncertainty of meeting load reduction targets in networks served by
East 13% Street.

One vendor indicated in interviews that meeting targets in these networks will become very
challenging given the rapid ramp-up in their contracted deliveries, the saturation of efficient
lighting, competition from NYSERDA programs, and the economic recession. The transition to
other more sophisticated measures also increases the risk of non-delivery.

The estimated amount of load reductions not met is tempered by liquidated damages that
vendors must pay if targets are not met. The expected load reductions likely would be lower
than those cited in Table 11 if this clause was not included in vendor contracts.

36



NAVIGANT

CONSULTING

Firm DSM Load Reduction for Residential and Commercial Measures

The results of market research indicates firm capacity reductions achieved by targeted DSM is
expected to be lower than the 100 percent assumption currently used to defer T&D investments.
Table 12 presents contracted and net firm load reduction for residential and commercial load
areas.” Notably, the level of firm DSM for residential measures installed in evening peaking
areas is significantly below levels predicted for daytime peaking areas, where mostly
commercial measures are installed.

On a total portfolio basis, the level of firm DSM, net of adjustments, is expected to be
approximately 60 percent of contracted amounts. However, load forecasts for most load areas
have declined sufficiently to avoid capacity deficits. As a result, the lower than contracted load
reductions will not accelerate the need date (or cause overloads) for most T&D projects.

Table 12: Contracted Versus Firm DSM Load Reduction

Contracted Load Net Firm Load Percent Firm
Network Description and Peak Interval Reduction (MW) Reduction (MW) Reduction
Residential Networks (Evening Peaking) 40 6 14%
Commercial Networks (Daytime Peaking) 108 83 77%
Total 148 88 60%

The primary reason for the lower percentage of firm DSM in residential and commercial
networks is the use of lower coincidence factors — 19 percent for residential areas and between
74 and 84 percent for commercial load areas.

Table 13 presents adjusted firm DSM by load area. All residential load areas, except for a
portion of Hellgate, are located outside of Manhattan, so the coincidence factor is the same in all
residential load areas. The other adjustments account for about four percent of the total
reduction of 40 percent. Other adjustments include about a one percent turnover rate for
commercial and residential customers, and an upward adjustment factor of one to four percent

% The load reductions that appear in Table 12 are independent of the predicted DSM deliveries cited in Table 11 of
the prior section. The values cited in Table 12 assume liquidated damage payments from vendors would be used to
make up the shortfall or to pursue mitigation options such as use of mobile generators to remedy capacity deficits
caused by vendor non-performance.,
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for spillover. Results for individual commercial load areas vary due to differences in coincident
factors in Manhattan (74 to 84 percent) versus those applied in residential areas (19 percent).

Table 13: Firm DSM by Load Area
Peak Net-to-Gross Coincidence Free Net Firm
Interval Ratio Factor Ridership DSM (kW)

Load Area

Fox Hills Evening 19.0% 11.0% 1,123
Willowbrook Evening 83.0% 19.0% 11.0% 702
Woodrow Evening 83.0% 19.0% 11.0% 561
W. Plains/Elmsford No. 2./Harrison Day 99.8% 75.0% 3.0% 10,894
Bensonhurst No. 2 Evening 83.0% 19.0% 11.0% 1,965
Avenue A Day 99.8% 82.3% 3.0% 5,580
E. 40th 5t No. 1/2: Murray Hill Day 99.8% 82.3% 3.0% 3,986
E. 63rd No. 1 Day 99.8% 82.3% 3.0% 2,391
E. 29th 5t. Day 99.8% 83.9% 3.0% 1,624
E. 63rd No. 2 Day 99.8% 82.4% 3.0% 2,393
Wainwright Evening 83.0% 19.0% 11.0% 140
Harrison Day 99.8% 73.8% 3.0% 4,289
Hellgate Evening 83.0% 19.0% 11.0% 842
Wainwright Evening 83.0% 19.0% 11.0% 140
E. 13th S5t Day 99.8% 79.7% 3.0% 51,699
Millwood West Evening 83.0% 19.0% 3.0% 153

Total 95.3% 59.8% 3.5% 88,483

Energy Savings

The market research completed for residential and commercial networks produced expected
hours of use, and these data were used to derive DSM energy savings by load area. Since the
hours of use for specific measures vary by customer type (e.g., office versus non-office
building), energy savings achieved by the Targeted program differs slightly among networks.
Demand and energy savings, and average hours of use for residential and commercial load
areas (networks) are presented in Table 14.

Table 14: Targeted DSM Hours of Use and Energy Savin

Customer Description Contracted Average Hours Energy Savings
Demand of Use (MWh)
Reduction (MW)
Residential Energy Savings 40 1,022 40,880
Commercial Energy Savings 108 3,575 386,074
Total 148 N/A 426,954
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The hours of usage used to derive energy savings are far larger for commercial participants than
residential. These hours are generally consistent, or in some cases slightly higher, than values
derived for other northeast utilities. Also, the hours for commercial areas are heavily weighted
to use hours derived from survey results for Manhattan, the location of most commercial
participants.

External Program Impacts

NYSERDA

Some of NYSERDA's Energy $mart programs parallel the Targeted program, although none are
designed to reduce firm peak loads to defer T&D investments. Many of these programs are
delivered in the targeted areas analyzed in this evaluation. Measures include system peak load
and energy reduction programs, including system peak reduction, which about 5 percent of the
load reduction achieved in targeted networks. Table 16 presents NYSERDA existing and
committed DSM programs, measured by total kW savings, for all networks in Con Edison’s
service territory, and for each network that is part of the targeted program.

Table 15: NYSERDA DSM Programs in Con Edison Neltworks

NYSERDA DSM All Networks (MW) Targeted Nyetworks
Program (MW)
Existing 72 29
Committed 109 38

Total 181 66

For this evaluation, no firm capacity credit is applied to NYSERDA DSM programs delivered to
Con Edison customers, full service or delivery only, to relieve projected capacity deficits. The
NYSERDA programs are non-firm, particularly when viewed in the context of network peaks,
which may occur at a different time than the system peak (NYSERDA's peak reduction
programs are designed to reduce the system peak).

Any firm reductions achieved from NYSERDA programs that occur at the time of the network
peak would reduce capacity deficits and further mitigate program risk.3! For example, if a 20
percent coincidence factor is assigned to committed NYSERDA measures — a conservative
estimate - there would be 15 MW of additional firm load reduction in the targeted areas (10

3 Demand reduction estimates provided by NYSERDA.

31 About 50 percent of NYSERDA programs in Con Edison’s are peak load reduction, many of which are only called
upon to operate during a statewide emergency or to reduce system peak demand. The likelihood the load read peak
is coincident with the system peak demand is greater in commercial load areas. However, the low hours of operation
of NYSERDA peak load reduction programs suggest a low coincidence factor is appropriate.
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percent of program targets for Phases II through IV). These measures serve to reduce the level
of risk of non-delivery from vendors, but are excluded in firm demand reduction calculations.

Table 16: NYSERDA DSM Measures in Targeted Load Areas
Existing DSM Committed DSM

Load Area (MW (MW)
White Plains /Elmsford No. 2/ Harrison 2.6 47
Avenue A 1.5 1.2
E. 40th Street No. 1/2: Murray Hill 2.1 4.4
E. 63rd No. 1 32 45
E. 26th St. 1.3 3.6
E. 63rd No. 2 29 24
Harrison 0.7 0.0
Millwood West 0.0 0.1
Fox Hills 0.8 0.1
Willowbrook 0.1 0.2
Woodrow 0.0 0.0
Bensonhurst No. 2 0.6 1.2
Hellgate 0.0 0.0
Wainwright 0.0 0.0
East 13th St 12.5 15.5
Tofal: 29 38

Program and Market Risks

In addition to the probability analysis used to predict vendor DSM deliveries in the prior
section, program risk also was assessed using qualitative and quantitative methods. Both
qualitative and quantitative data are used as inputs to the risk profile for each load area (ie,
T&D project deferred by DSM). First, overall risk associated with capacity deficits is assessed.

Capacity Deficits and Mitigation Options

Table 17 presents the hours of exposure associated with DSM capacity deficits. The relatively
small deficit compared to peak demands for each load area results in few hours of exposure - it
is during these hours that mitigation would be needed to ensure sufficient capacity is available
to avoid degradation of transmission and substation reliability in targeted load areas.??

32 The actual hours of exposure typically are higher than the absolute value presented in the table. First, there can be
multiple days when load exceeds firm capacity, Further, the ime needed to install mitigation options such as DG
likely will be more than the few hours listed. Further, due to uncertainty in peak load duration the number of hours
back-up generators would operate would be greater than the few hours listed in the table.
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Table 17: Hours of Exposure for DSM Capacity Deficits

Firm Capacity  Network

Contracted DSM Deficit L.oad Exposure

DSM (kW) (kW) (kW) (MW) (Hrs)
Fox Hills 8,000 1,858 6,142 193] 5 s
Willowbrook 5,000 1,154 3,846 off - r ol
Woodrow 4,000 916 3,084 gl 6
W. Plains/Elmsford 2/Harrison 15,006 10,883 4117 637k 3
Bensonhurst No. 2 14,000 3,866 10,134 232 4 ﬁ
Avenue A * 7,000 69 6,931 250 3
E. 40th Street No. 1/2 5,000 4,133 867 467 2
E. 63rd No. 1 3,000 2,480 520 227 .2
E. 29th 5t. 2,000 1,682 318 239 -
E.63rd No. 2 3,000 2,481 519 216
Wainwright 1,000 231 769 90
Harrison 6,000 4,291 1,709 228
Hellgate 6,000 2,004 3,996 87
Wainwright 1,000 231 769 303
E. 13th St 67,000 55,369 11,631 1,2148%
Millwood West 1,000 231 769 saf|

The most significant program risk is the likelihood that actual network coincidence factors will
be less than unity, particularly in residential areas where market research predicts actual
network coincidence factors of about 20 percent. The next area of risk is the inability of
contractors to meet delivery targets; either due to market saturation, contractor shortfalls,
competition from other programs or economic conditions that make it increasingly challenging
to motivate customers to participate (this is mostly a concern for commercial customers who
must contribute financially - most residential customers are provided lighting free-of-charge).

Although the program contracted deliveries are on schedule as of year-end 2008, there have
been some interim shortfalls, and liquidated damages have been paid by some vendors.
Further, vendors serving areas with larger loads reductions (e.g., 67MW for the 13" Street load
area) may have difficulty reaching their targets. Reasons for the potential delays include need
to shift from lighting to other measures and the decline in participation by commercial
customers impacted by the economic decline. However, the economic decline also has caused
loads to decline, which may offset the drop off in participation.

The risk of not having sufficient DSM load reduction is mitigated by several initiatives designed
to enhance network reliability, most of which have been implemented independent of the
Targeted program. Risk mitigation includes voluntary load curtailment, direct load control
programs, emergency demand reduction, and if necessary, installation of temporary generators
at network substations (that would be paid by liquidated damages paid by vendors who fail to
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meet their load reduction commitments). The backup distributed generation (DG) can be
installed in the secondary network system in some instances rather than primary lines or
substations, which offers greater flexibility and less risk than if installed adjacent to substations.

Overall program risk also is mitigated by Con Edison’s robust planning criteria.33 Transmission
feeders and substations that supply Manhattan are designed to meet n-2 contingency criteria (n-
1 outside Manhattan). Since Con Edison applies deterministic criterion for planning purposes,
the systemn is designed to meet deficiencies for the highest load hours. The likelihood of a
multiple contingency event at the time of the network peak is very low. For most networks, the
targeted DSM load reduction is a small percentage of the load area peak; usually less than 5
percent. Hence, the increased risk of not meeting reduction targets is lower for networks where
DSM penetration is low as a percentage of total area load, particularly when mitigation options
outlined above are applicable for use at each network and readily available.

Lastly, risk is further mitigated when loss reductions are added to the contracted load
reductions achieved. At peak, incremental demand losses on the T&D system can reach or
exceed ten percent. For example, a 2MW deficit for 10MWs of contracted DSM delivery results
in an actual reduction of 8 MW. However, if incremental losses are 10 percent, then total load
reduction is 8.8 MW, which yields a net 1.2 MW deficit instead of 2 MW. In this example,
incremental peak loss credits would reduce the deficit by 40 percent. Con Edison does not
apply demand loss credits when specifying the level of DSM needed to meet annual capacity
deficits and the same assumption is applied in this evaluation; however, loss benefits are
accounted for in the economic analyses where a 7.2 percent credit is applied to energy savings.

Qualitative Methodology

The risk analysis includes a qualitative assessment of key DSM parameters and assumptions.
Using the qualitative approach, each of the key risk factors is assigned a rating of one through
five: one is assigned to factors with the lowest risk, five the highest. Table 18 presents the
scoring criteria used for each load area T&D project scheduled for deferral. The scores should
be viewed qualitatively, as they represent relative risk of each project versus others scheduled
for deferral as a result of the Targeted program.

3 The report does not opine on Con Edison planning methods or criteria, established in the early 1960°s by
Commission dircctive. The risk analysis solely addresses the increase in risk, if any, from key drivers, assumptions
and delivery methods for the Targeted [}SM program.
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Table 18: Risk Score Assignments

Low Risk {1-2)

Medium Risk (3-4)

High Risk (5)

Vendor Ability to Deliver/Meet

Less than 5 MWs Contracted

Between 5 and 10 MWs

Greater than 10 MWs

Target Contracted Conftracted
Time Required to Install Backup |Less than 8 Hours (Non- Between 8 and 24 Hours  |Greater than 24 hours
DG Man/Res) (Non-Man/Corm) (Manhattan)

Firm DSM as a Percent of Load

Less than 1 Percent

Between 1 and 5 Percent

Greater than 5 Percent

Load Forecast Variability (98

million

Percent Peak Load) Less than 0.5% Between 0.5% & 1.5% Greater than 1.5%
Constructi i t Lead Bet 6 Months & 2
_Ons ruction/Equipment Lea Less than 6 Months cween b Aanns Greater than 2 Years
Time Years
Years Deferred Less than 3 Years Three or Four Years Five years
. . Between $1 million & $10 .
Té&D Project Cost Less than $1 million Greater than $10 million

Contributions from External EE
Programs

Greater than 10 Percent of
Firm DSM

Between 1and 10 Percent
Firm DSM

Less than 1 Percent of Firm
DSM

Overall project risk scores, ranked low to high, are presented in Figure 9. Results indicate most
of the residential load areas have relatively low risk, both from a delivery standpoint and
potential for network overload. This finding also reflects the lower than anticipated load
growth caused by the recent economic decline.

Figure 9: Targeted T&D Risk Scores

Net 1 Millwaod West Load Area Risk Scores
Net2 Willowbrook 40

Net 3 Wainwright

Net 4 Harrison

Net5 Hellgate

Net 6 E. 40th Street No. 1/2 - Murray Hill

Net7 Fox Hills

Net 8 E. 63rd No. 2 - Turtle Bay/Roosevelt

Net9 Woodrow

Net10 B 63rd No.1 - Hunter/Sution

Net 11 E. 29th St. - Madison Square

Net12 Avenue A - Cooper Square

Net 13 Bensonhurst NO. 2 N:l N;l N;‘ N:l N;‘ N:l N;l N:l N;t N1;( N:‘t N1:| N1;l N1:' N1:t
Net 14 White Plaing/Elmsford No. 2/Harrisan Load Area/Network

Net 15 East 13th St/Fast River Switching Station v
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The low risk scores for residential load areas are partly offset by low coincidence factor, which
reduces the level of firm reduction achieved at peak. Daytime peaking areas appear to be at
greater risk than residential areas. Notably, the East 13t Street project (Extend transmission to
Astoria East) has higher overall risk than projects in other load areas, but been deferred due to
lower load growth and network transfers.

Quantitative Evaluation

In addition to the probability analysis used to predict contracted load reduction targets
achieved by vendors, probability analyses were performed to identify the likelihood of capacity
deficits or surpluses for load areas where T&D upgrades have not yet been deferred.® A
confidence interval of 95 percent was selected as the end points for the lower and upper
distributions. Where possible, actual data were used to derive a probability distribution for
each independent variable. Independent variables (input parameters) include weather
normalized peak load forecast (i.e., extreme peak), contractor performance (ability to delivery
contracted DSM on schedule) and peak coincidence factor. A description of the methodology
employed to derive state and cumulative probabilities is provided in Appendix C.

Results for each of the other load areas also show capacity deficits for the mean or most likely
outcome. It is important to note capacity deficits are based on normalized peak forecasts, which
are higher than historical load area peaks over the past four years.

Figure 10 illustrates the resuits of the probability analysis for the Willowbrook load area.
Results indicate capacity deficits can range from 2.3 MW to a 7.4 MW with a deficit of 4.5 MW at
the 50 percent cumulative probability level. (Note that the 50 percent likelihood differs slightly
from the predicted mean value of 4.71.) Results for each of the other load areas also show
capacity deficits for the mean or most likely outcome. It is important to note capacity deficits
are based on normalized peak forecasts, which are higher than historical load area peaks over

the past four years.

Table 19 presents the likelihood of capacity shortfalls or surpluses by load area. Results indicate
the amount of capacity deficit (positive values) or surpluses (negative values) at the 10, 50 and
90 percent cumulative probability levels. The 50 percent value is the mean value, whereas the
10 percent level indicates there is a 10 percent likelihood the capacity deficit will be at lower
than the corresponding value on the chart. At 90 percent, there is a 10 percent likelihood

3 The East 13" Street project also does not appear as the T&D upgrade (Extend transmission to Astoria East) has been
permanently deferred.
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capacity deficits will be greater than the corresponding value that appears on the chart (capacity
deficits appears on the Y — Axis). Discrete probabilities for specific capacity deficit levels also
appear in Figure 10.

Figure 10: Capacity Deficit Probability Distributions
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The probability studies reveal that load growth variability has the greatest contribution to
uncertainfy in meeting load reduction targets — over 80 percent of the uncertainty in the risk
analysis is load growth variability, the remainder is related to coincidence factor and contractor
delivery targets. To date, actual loads generally have been below forecasts, which has mitigated
the risk of capacity deficits and offset coincidence factors that are expected to be below 100
percent, particularly in residential load areas.

Table 19: Probability of Capacity Deficits

2009 Peak Low (10% Base (50" High {(90%

Load Area (MW) Probability)  Probability)  Probability)
E. 40th Street No. 1/2: Murray Hill 505 -4.3 9.5 23.6

E. 63rd No. 1 245 1.7 8.3 14.9

E. 29th St. 267 -7.4 0.5 8.8

E. 63rd No. 2 231 0.5 6.8 13.2
Millwood West 85 0.9 2.8 5.4
Fox Hills 211 5.9 11.1 18
Willowbrook 93 23 45 74
Hellgate 315 0.3 7.2 17.0
Wainwright 95 2.7 4.8 7.7

An unexpected upward or downward shift in growth could cause higher deficits or surpluses,
and program design adjustments may be needed to provide greater contract flexibility.
However, risk mitigation measures, described in the prior section, temper the impact of

45



NAVIGANT

CONSULTING

unexpected load increases, and should be considered if changes in contracted demand
reduction are pursued.

The primary conclusion drawn from the probability analysis is that DSM should be considered
less “firm” than traditional T&D investments, but has equal or less variability than other factors
such as load forecasts. Further, mitigation measures outlined above may be needed in some
load areas to ensure the program does not increase the overall risk of capacity shortages. The
primary driver of the level of “firmness” of DSM is the difference between the evaluated
coincidence factors and those that were used in the planning. If the evaluated coincidence
factors are used, then DSM becomes a reliable, firm resource, comparable to traditional T&D
investments.

Economic Analysis and Program Cost-Effectiveness

The approach used to derive the Total Resource Cost (TRC) test ratios is based on the premise
that benefits for T&D project deferrals should be based on project need dates established at the
time that Requests for Proposals were issued for Phases II through IV. This assumption is
important, as economic conditions have shifted the need dates for certain T&D deferrals.

Total Resource Cost Test

The Targeted DSM economic evaluation applies the total resource cost (TRC) test methodology
similar to the test applied in prior Con Edison filings before the NSYPSC. The methodology
employed includes many of data and assumptions used by Con Edison to evaluate specific T&D
deferrals. However, findings and results presented in this evaluation are updated based on the
findings from market research, and vendor and stakeholder interviews.

Evaluation Assumptions
Key assumptions and methods used to derive TRC benefit-to-cost ratios include:

* Average measure life of 7 and 5 years, respectively, for residential and commercial
lighting. Program savings are projected over these measure lives; no credit is assigned
for market transformation.3s

% As noted previously, the life of some commercial lighting measures may be below five years. The provision of
replacement lights by vendors and use of restraints for CFLs suggest a minimurm life of five years is warranted.
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Use of coincidence factors, turnover, and free ridership derived via market research
results and industry data derived from recent studies of Northeast utilities for
residential and commercial customers, by load area, as summarized in Table 6.

A 7.82 percent discount rate (versus 7.2 percent in the September EEPS filing) — the
increase causes a modest decline in program value as many benefits are long-term
whereas costs are incurred in the first 5 years.

Use of the avoided costs in the NYSPSC’s January 16, 2009 Order for the New York State
Fast Track residential and small commercial programs. (The September EEPS filing used
slightly higher values for demand and energy.) Avoided costs from the January 2009
Commission order appear in Table 20.

Table 20: Avoided Costs - Demand and Energy

Demand Energy Demand Energy

(5/KW-Yr)  (S/MWHr) Year (S/KW-Y1)  (S/MWIr)

2008 - $ 552 % 8LI | 2008 7 % 1372 % 78.3

2009 555 $ 83.2 2019 5 1381 § 785

2010 $ 1202 % 81.5 2020 3 139.8 § 78.6

2011 $ 1197 § 80.0 2021 $ 139.8 § 78.8

2012 $ 1192 $ 78.6 2002 $ 1398 § 79.0

2013 $ 1251 % 78.3 2003 $ 139.8 § 79.2

201400 $ 1210 8 78.0 | 2024 $ 1298 § 79.4
T2015° 00 1134 § 77.7 2025 $ 139.8 % 79.4
2006 $ 1223 8 9| 26 . 198 § 74

$ 1361 $ 78.1 |~ 207 T g 139.8 § 79.4

Program Benefits

Program benefits are based on the avoided costs are based on firm demand and energy

reductions achieved by the Targeted program. Avoided production demand and energy

savings are derived using values in Table 20. Other program benefits include,

A 15 percent reserve margin credit applied to the demand component of the system
avoided costs presented in Table 20.

A loss credit of 7.2 percent (same as the September EEPS filing). The 7.2 percent credit
applies equally to both demand and energy savings.

An externality adder of $15/ton for avoided CO2 (at 0.5 tons per avoided MWh (same as
the September EEPS filing).
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¢ Avoided primary distribution costs of $50/kW-yr., applied annually to the amount of
firm DSM achieved, net of adjustments. In the September 2008 filing for Phase V, a credit
of $100/kW-yr. was applied. However, the January NSYPSC Order clearly indicates the
avoided distribution credit of $100/kW-yr. includes substations and lower voltage
transmission. The applied value therefore was lowered by $50/kW-Yr to avoid double
counting of substation and transmission benefits, and to be consistent with T&D cost
allocation methods used by Con Edison. No credits are applied for low voltage
secondary networks.

Total T&D deferral savings {over a maximum of five years) are derived using a methodology
similar to the approach applied by Con Edison to derive a T&D incentive ceiling for vendor
bids. These savings are derived by multiplying the T&D savings factors presented Table 21 by
the total T&D investment cost. For example, a $1 million T&D project, deferred for a period of
five years, would achieve a total NPV savings of $137,000.

Table 21: T&D Deferral Factors

Deferral Years T&D Savings Factor
1-Year Deferral 0.029
2-Year Deferral 0.057
3-Year Deferral 0.084
4-Year Deferral 0.111
5-Year Deferral 0.137

Total program benefits for residential and commercial load areas are illustrated in Figure 11,
The majority of benefits are energy savings. Total program benefits for commercial load areas
collectively are about $1,750/kW. Program benefits for the combined residential load areas are
about $500/kW, less than one-third of the value of commercial programs.

Figure 11: Program Benefits

Targeted DSM Benefits
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Program Costs

The primary program cost is payments made to vendors for delivery of DSM measures. These
costs vary as vendor submitted a range of bids depending on load area. The maximum
amounts paid by Con Edison to vendors (on a $/kW basis) are capped according to a bid ceiling.
The bid ceiling used by the Company to evaluate bids (and the maximum amount paid to
vendors) for T&D deferrals ranges between $900/kW and $1900/kW; specific cost components
are displayed in Figure 12.

In Figure 12, the baseline value ($746/kW), and distribution capacity ($100/kW to 150/kW) is
fixed.* The cost of the T&D deferral used to establish the bid ceiling varies by load area, and is
determined by multiplying the factors that appear in Table 21 by the amount of the T&D
investment.

Figure 12: Targeted Network Costs
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Notably, the baseline value of $746/kW accounts for approximately 50 to 90 percent of the total
amounts paid to vendors for the Targeted DSM program. These cost ceilings were used by the
Company to evaluate vendor bids. The benefit-cost analysis, below, compares actual vendor
costs obtained from bid documents (and Con Edison program costs) to program benefits.

For the program costs, the vendor specific bids were used. The vendor bids were compared
with the baseline (energy and capacity), distribution and T&D deferral cost, as summarized in
Figure 11. For the TRC analysis program costs include,

% The distribution component is included in the above table and used for vendor bid evaluation . In Phase 1T, Con
Edison used program guidelines, Phases IIl and IV a value of $150/kW was used, and Phase 5 is $100/kW.
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* Direct program costs based on accruals as of March 2009. Direct program costs include
measurement and verification, monitoring and evaluation, Company labor and other
administrative costs. Projected costs for targeted DSM not yet delivered are assumed to
follow the same trend, and are derived using the $/kW values incurred as of March 2009
for each of these cost categories.

* An average customer cost of $79/kW for commercial participants. Costs for residential
customers were determined to be zero as all measures delivered are lighting, offered
free-of-charge by vendors. The commercial estimate is based on survey responses.

* A utility earnings incentive of approximately $22/MWHh applied once to first-year energy
savings, to contracted DSM deliveries. The approach is consistent with the Company’s
September 2008 EEPS filing for Phase V of the Targeted program.

To derive benefit-to-cost (B/C) ratios, actual amounts paid or scheduled to be paid to vendors
(displayed in Figure 12) are added to the costs described in each of the bulleted items above.
These costs are summarized by load area and used in the denominator of the economic analysis
equations to determine B/C ratios.

Program Cost-LEffectiveness

The impact evaluation for the Targeted DSM program indicates it is cost effective on a total
portfolio basis. However, commercial measures are more cost-effective than residential
measures, which are not cost effective. Based on TRC results, the program achieves a composite
B/C ratio of 1.5. Program results, summarized in Table 22, indicate daytime peaking load areas
yield significantly higher B/C ratios. Of the 15 load area projects targeted for deferral, eight
have ratios above 1.0; seven have ratios that are below 1.0. Most below 1.0 are located in

evening peaking, residential areas

Table 22: Base Case Economic Analysis
Actual Load

Actual Benefit to Total Contracted Total Program

Load Area Type REdl,mﬁon Cost Achieved Load Reduction Benefit to Cost
Achieved

Evening Peaking 15 MW 0.79 40 MW 0.61

Daytime Peaking 15 MW 1.40 108 MW 1.71

Total 30 MW 1.14 148 MW 1.45

The primary reasons the benefit-to-cost ratio is lower for residential measures include use of
lower peak coincidence factors, higher free ridership and fewer hours of usage than the values
used for commercial measures. Also, the several of the values used in this evaluation are lower
than those applied by the Company at the time that the program was developed. Also, the
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system (as opposed to load area) peak coincidence factor is 0.10 for evening peaking residential
load areas, which is far lower than the 0.80 value assigned to measures in commercial areas.

Program net present value costs and benefits are presented in Table 23 for residential and
commercial programs, and on a total portfolio basis. Benefits achieved by T&D deferral are
approximately 17 percent of total program savings; non-targeted distribution deferrals are
about seven percent of total program savings.

Notably, the majority of savings, over 66 percent, are avoided capacity and energy costs.
Despite a program design that emphasizes firm network demand reduction, energy savings
dominate program benefits.

Table 23: Economic Analysis (Total Program)

Program Costs and Benefits Commercial  Residential  Total NPV Percent (Total
{000s) (000s) (000s) Program)
Program Benefits:
Demand Savings $29.911 $336 $30,247 14.1%
Energy Savings $100,706 $11,284 $111,989 52.1%
Environmental $9,525 $1,063 $10,589 4.9%
Loss Savings $10,090 $913 $11,003 5.1%
Distribution Benefits %13,803 $1,318 $15,120 7.0%
Transmission & Substation Benefits $30,412 $5,457 $35,868 16.7%
Total Benefits $194,446 $20,371 $214,817 100.0%
Program Costs:
Vendor Payments $90,112 $29,875 $119,987 81.0%
Utility Incentives $6,758 %688 $7,446 5.0%
Customer Costs $6,676 $0 $6,676 4.5%
Program Planning and Administration $933 $356 $1,289 0.9%
Measurement & Verification $6,881 $2,623 $9,504 6.4%
Evaluation and Market Research $2,401 $915 $3,316 2.2%
Total Cost $113,762 $34,456 $148,218 100.0%

The Targeted program has produced value to Con Edison customers, as it has deferred T&D
projects that otherwise would have been constructed in the absence of DSM. Table 24 presents
five committed projects that have been deferred one or more years by the program. The total
cost of these five projects is $62.1 million, approximately 20 percent of the total cost of proposed
T&D deferrals of $274 million. The benefit-to-cost ratio achieved by these deferrals is 1.1,
approximately 20 percent below the composite ratio of 1.45 estimated for the program portfolio.
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Table 24;: T&D Projects Deferred by Targeted Program

Load Area T&D Project Deferral Description Peak
Interval

White Plains/Elmsford No. 2/Harrison  |Transfer 30MW-White Plains to Rockview Day $10,600
Avenue A Increase 69kV Supply Rating Day $15,000
Harrison Install Permanent Transformer Ceoling Day $500
Woodrow Install 3rd Transformer & 138kV Supply Evening $29,000
Bensonhurst No, 2 Install 5th Substation Transformer Evening $7,000

Total $62,100

On a forward-looking basis, the need date for several T&D projects has been extended beyond
the original five-year deferral window. Nevertheless, the program continues to be cost-effective
when measured by TRC, even when T&D benefits are reduced. Con Edison could reduce
vendor load reduction targets in other load arcas where DSM has not yet been delivered -
almost 75 percent of the Targeted program has not yet been installed or in the delivery queue,
However, there may be added costs to reduce the target levels or modify vendor contracts.

The best opportunities for cost-effective T&D deferrals is when the cost of the upgrade is high
compared to the amount of firm reduction needed to enable the deferral. Similarly, areas with
low load growth forecasts tend to produce superior results, Table 25 present results for T&D
project deferrals, by load area.

Table 25: Benefit-to-Cost Ratios by Load Area

Original Benefit
Peak Cost DSM  to Cost
T&D Project Deferral Description Interval  (000's) (MW) Ratio
White Plains/Elmsford Transfer 30MW - White Plains to Rockview Day $10,600| 15 14
No. 2/Harriscn
Avenue A Increase 69kV Supply Rating Day $15,000f 7 18
E. 40th St. No. 1/2: Murray |Install 20MVAR Capacitor Bank Day $1,500 5 1.7
E. 63rd No. 1 Transfer Hunter to East 75th Street Day $15000] 3 21
E. 29th St. Transfer 30MW - Madison Square to E. 36th Day $6,0000 2 21
E.63rd No. 2 Transfer 30MW - Roosevelt to E. 631d St Day $1,000 3 1.1
Harrison Install Permanent Transformer Cooling Day $500f 6 0.9
East 13th St Extend Transmission Lines to Astoria East Day $180,000| 67 1.9
Millwood West Replace 13kV bus & Add Transformer Cooling Evening $500 1 0.5
Fox Hills Install Permanent Transformer Cooling Evening $500 8 0.5
Willowbrook Transfer 6 MW - Willowbrook to Fresh Kills Evening $1,0000 5 0.5
Woodrow Install 3rd Transformer & 138kV Supply Evening | $29,000 4 14
Bensorthurst No. 2 Install 5th Substation Transformer Evening $7,0000 14 0.5
Hellgate Transfer Randalls/Wards Isle-42 MW to Bruckner | Evening $5,500 6 0.6
Wainwright Transfer 6 MW to Woodrow Substation Evening $1,200 2 0.6
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Table 26 presents the 15 load areas, with costs and need dates established at the time of issuance
of Phase IV bids. It also includes project need dates as of December 2008, which includes the
impact of DSM added after Phase IV. Those highlighted in light yellow represent projects where
need dates have been extended — many of these projects now are needed well beyond the 10-
year planning horizon - and contracted DSM is in the early stage of delivery. The level of
contracted DSM in these load areas possibly could be adjusted downward with attendant T&D
deferral savings.

Notably, the largest project in terms of cost, East 13% Street, also has the highest risk of non-
delivery, and now represents an opportunity for contract re-negotiation. In contrast, two
projects, highlighted in light blue, have been advanced by one or more years; one project at
Willowbrook is under construction. Projects left unshaded are those already deferred or whose
need date has not materially changed.

Table 26: Sensitivity Analysis

Original  Current

Peak Cost Need Need
Load Area T&D Project Deferral Description Interval  (000's) Date Date

White Flains/Elmsford ./ ofer 30MW - White Plains to Rockview | Day | $10,600 | 2008 | >2018
2/Harrison
Avenue A Increase 69kV Supply Rating Day $15,000 2009 > 2018
E. 40th Street No. 1/2: 1y (tall 20MV AR Capacitor Bank Day | $1,500 | 2011 2017
Murray Hill
E. 63rd No. 1 Transfer Hunter to Fast 75th Strect Day $15,000 2010 > 2018
E. 29th 5t. Transfer 30MW-Madison Sq to E. 36th Day $6,000 2011 2018
E. 63rd No.2 Transfer 30MW - Roosevelt to E. 63rd Day $1,000 2011 > 2018
Harrison Install Permanent Transformer Cooling Day $500 2008 > 2018
East 13th St Extend Transmission Lines to Astoria East Day $180,000 2010 > 2018
Millwood West Replace 13kV Bus & Add Transf. Cooling Evening |  $500 2012 > 2018
Fox Hills Install Permanent Transformer Cooling Evening [ $500 2009 > 2018
Willowbrook Transfer 6 MW - Willowbrook to Fresh Kills | Evening | $1,000 2010 2009
Woodrow Install 3rd Transformer & 138kV Supply Evening | $29,000 2008 2010
Bensonhurst No. 2 Install 5th Substation Transformer Evening | $7,000 2008 > 2018
Hellgate Transfer Randal/Wards Isle-42 MW to Evening | $5,500 2010 2009
Bruckner
Wainwright Transfer 6 MW to Woodrow Substation Evening | $1,200 2012 >2018

Results indicate the extension of T&D need dafes and associated reduction of T&D capital
deferral savings causes total program cost-effectiveness to decline by about 14 percent; a
reduction in the benefit-to-cost ratio from 1.45 to 1.25. The other sensitivity analysis, using
original avoided costs as filed for Phase V, increases program cost-effectiveness by about four
percent. Sensitivity results are summarized in Table 27.
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Table 27: Sensitivity — Economic Analysis

Total Current T&D
Contracted Current Original Deferral
Load Area Load Reduction  Avoided Costs Avoided Costs Schedule
Evening Peaking 40 MW 0.59 0.62 0.50
Daytime Peaking 108 MW 1.71 1.77 1.48
Total 148 MW 1.45 1.50 1.25
Customer Payback

The length of the customer payback period can significantly impact participation rates, as long
paybacks discourage many customers from purchasing energy efficiency measures. Customer
payback is not relevant for residential customers, as vendors have provided lighting measures
(CFLs) free-of-charge. Vendor success achieved thus far for meeting residential network load
reduction targets has been favorably influenced by this approach.

At an average cost of $79/kW per measure installed, average payback for commercial customers
typically is less than one year. Table 28 presents payback intervals for a hypothetical 10 kW
customer located in Manhattan and outside of Manhattan. The short payback interval suggests
participation rates for most commercial customers should not be influenced by measure cost.
The payback interval may become more significant for networks where non-lighting measures
are needed to achieve targets. For example, customer payback for HVAC installations likely is
longer than lighting, and will result in lower participation rates.

Table 28;: Commercial Customer Payback Interval

Flectric Bilil
Customer Location Savings per kW Savings Customer Cost Payback
Manhattan $ 3,908 $5,862 $ 790 <1 Year
Non-Manhattan $ 3,258 $4,687 $ 790 <1 Year
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PROCESS EVALUATION

The process evaluation focuses upon the following aspects of the program to identify areas that
are working well and opportunities to improve the program effectiveness:

* Request for proposals (RFP)s

e Program design

¢ Program satisfaction

¢ Measurement & verification (Mé&V)

¢ Program marketing

Market analysis
* Interactions with other energy efficiency programs

A review of program documents, customer surveys, and in-depth interviews with stakeholders
served as the primary data sources for the process evaluation effort. Details on the market
research sample design appear in Appendix A. Detailed findings from stakeholder interviews
and customer surveys appear in Appendix D. Specific process evaluation findings and
recommendations are summarized below.

Request for Proposal (RFP)

The RFP process is fair and reasonable -- the accepted vendors had few recommendations on
how the RFPs process could be improved. Con Edison received good quality proposals from
multiple, qualified firms. The proposals provided sufficient information to support evaluation
and selection of vendors. These vendors’ view is that Con Edison’s RFP process is fair, and that
the company’s modifications to the RFPs and accompanying DSM Agreements in subsequent
phases have improved the RFP process. However, it may be possible to increase the number of
vendors bidding in the program.

Similarly, vendors felt that the contract was reasonable, albeit with very stringent requirements.
They question some specific requirements and desire more flexibility, as discussed in the next
section. The key program modification has been the change in the liquidated damages provision
with regard to the amount of penalties levied. Originally set to cover the cost of the T&D
upgrade avoided or deferred, Con Edison has since lowered the penalty to cover the cost of
installing and operating a temporary generator until the T&D upgrade is completed.
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Most stakeholders and accepted vendors agreed that Con Edison has been quite responsive
with respect to the program. Several issues were raised and are summarized below.

Payment Ceilings

The Phase II RFP provided a maximum per-kW reduced payment the company would make to
the winning bidder(s), based on requests from vendors. However, once implemented, the
vendors found such a ceiling less useful. Con Edison responded by eliminating this payment
ceiling in subsequent RFPs.

Updating Bidder Lists and Publicizing RFPs

One suggested area for improvement is to continually update the list of potential bidders,
which could be completed with relatively small effort. Many names and email addresses listed
on the bidders list are individuals who no longer work for these firms. Further, no one (at the
vendor) had been assigned to deal with opportunities arriving via email addressed to
individuals no longer with the firm. Once notified of the program, a number of those
interviewed indicated they would be interested in bidding — or at least exploring doing so — but
had not been aware of the program. This is an issue throughout the industry, and such firms
should establish generic inboxes. However, Con Edison could make a series of telephone calls
to update the list, especially with respect to firms that are clearly qualified to bid. It should also
attempt to address the problem of individuals leaving firms by continuing to publicize the RFPs
more broadly (e.g, via the Association of Energy Services Professionals and similar
organizations and their websites}).

Barriers to Bidding, for a Broader Group of Vendors

Although the following concerns were not sufficient to prevent the current set of accepted
vendors from bidding in Phases 1I-IV of the program, they were concerns raised by some
vendors that declined to bid. Most of these concerns also are common when energy firms bid
on similar 100% pay-for-performance in other jurisdictions.

* Liquidated damages and measure sustainability clauses (to ensure that capacity reduction
obligations are met) discourage some potential bidders, though some may be unaware that
the liquidated damages provision has been reduced somewhat relative to Phase 1
requirements.

s Con Edison competes with other areas of the country for the services of energy services
companies (ESCOs). The fact that the work in other areas typically does not include the
same level of risk for ESCOs - e.g,., stiff penalties for under-performance and payments
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based only upon verified measure installation — makes such work more attractive to many
ESCOs, and this serves as a barrier to greater participation among potential bidders in the
Con Edison program. To the extent that the market for ESCOs remains strong, this
competition will continue to dampen participation in the Targeted program.

* High insurance requirements, although these are not unusual for an ESCO contract.

* Loss of demand response credits -- Some non-participating vendors felt that Con Edison’s
contractual rights to demand response (DR) was a barrier to their bidding. In some cases,
allowing the customer (and/or the vendor) to use the measures for both Con Edison’s
Targeted DSM program and for NYISO programs may support the adoption of more energy
measures. Multiple issues include “double dipping,” and who gets the benefits of the DR
capacity, and the incremental benefit of relaxing this contractual requirement need to be
analyzed before changing the contracts. There was not any evidence that changing this
contractual clause would increase the number of bidders or the bid prices.

¢ The magnitude and timing of program load reduction targets has discouraged smaller
vendors from bidding,

These barriers may keep some firms from participating, but are not onerous requirements given
the nature of this program.

Communications

Clarity of RFP. Several vendors felt that the Con Edison RFP could have been clearer regarding
how a project’s kW reduction would be counted. Specifically, certain types of retrofits may not
actually reduce kW load by an amount calculated by subtracting the new nameplate kW load
from the existing nameplate kW load (the method specified in the RFP and DSM Agreement).
For example, this may be the case when existing equipment is not currently being used. Or the
current equipment might be failing and cannot be replaced with equipment of the same
efficlency as that which is currently installed due to an increase in minimum allowable
efficiency levels of new equipment in the market. In these cases, the existing nameplate kW
load may not be a reasonable base case against which to compare the new kW load obtained
through the efficient retrofit, and the computed savings needs to be based on a different
baseline value. This suggests that the company may want to provide examples of possible
exceptions to the calculation method in the RFP and during bidders” meetings/conference calls.

As discussed elsewhere in this evaluation, there is a need to apply a load area or network
coincidence factor for each type of DSM measure in order to reflect the firm network specific
capacity that will be realized. Future RFPs should specify a calculation method that includes the

57



NAVIGANT

CONSULTING

use of network and measure specific coincidence factors and include coincidence factors where
they are known and a process for Con Edison and the vendor to agree to factors for new

measures.

Modifications to Basic RFPs. Some vendors who had received RFPs from early Phases of the
program reported that they had assumed that the liquidated damages and other contract terms

were the same and were unaware that certain RFP modifications had been made to make the
program more favorable to vendors. Con Edison should consider including a brief summary of
key RFP provisions such as liquidated damages within a cover sheet for future RFPs, so that
these vendors may be more likely to consider bidding,

Program Design

As a program that explicitly requires firm load reduction in targeted areas by a fixed date, the
Targeted program has been effective in getting a large number of measures implemented in a
short-time within the targeted areas. The requirements are very strict and that helps to ensure
that load reductions are delivered in full and on time, and that they last long enough to truly
defer T&D project upgrades. As noted above, in the impact evaluation section, one area of
improvement needed most is to include network and measure specific coincidence factors,
especially for the residential CFLs. Adjustments of coincidence factors are also appropriate for
non-residential measures, though to a much lesser extent. Accordingly, measure specific
coincidence factors and net-to-gross factors (including spillover, free-riders, and rebound)
should be incorporated into any future RFP plans.

Two other areas where improvements could be made to the program design include
modifications to the list of qualifying measures and explicitly building in enhanced flexibility to
accelerate or scale back the DSM delivery quantities.

Qualifying Measures

Con Edison requires full assurance that demand savings will be realized during the peak hours
when needed. To that end, there is currently no mechanism for providing partial demand
savings credit for a group of measures that may have, for example, 50% coincident demand
savings. This prevents vendors from implementing a fairly broad class of measures that lower
demand and save energy. Examples include occupancy sensors, day lighting controls, and
energy management systems, to name a few. Con Edison could supply a coincidence factor that
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represents a discounted on-peak or diversity factor (e.g., 25% for occupancy sensors)¥. This
factor would be applied to the connected kW reduction to represent the aggregated savings
coming from multiple installations of this type of measure. This diversified coincidence factor
should be conservative enough such that Con Edison has assurance that the minimum demand
savings will be realized when needed.

Currently, Con Edison does not require that the installed measures meet New York State code
or be ENERGY STAR-qualified. The company should include such requirements, to ensure
longer-term customer satisfaction, as other utility programs across the country do.

Currently, demand response (DR) measures are not eligible for the program. However, these
represent a substantial potential resource that could be of value at least to some extent in
addressing network/load area peaks lasting a minimal number of hours, provided that Con
Edison has the rights to call upon the DR based upon network or load area needs. Con Edison
should investigate the feasibility and customer acceptance of having DR that can be dispatched
for both system capacity and network/load area requirements. If such dual function DR is
acceptable, then Con Edison should consider including such measures in the list of eligible
measures.

One additional measure-related issue is the location and coincidence of residential CFLs. While
few were noted by participating customers as being located in closets, some were. Con Edison
should specifically prohibit CFL installations in closets. Also, program measures have to be
operating at least at some point during the peak period defined for the relevant network. Con
Edison should tighten up this requirement so that the customer must confirm that the location
specific measure is on for at least one or two hours during the peak period. This may decrease
number of CFLs installation per household, but would increase the coincidence of their use
within the peak period.

Flexibility in Contract Modifications

Con Edison has the right to terminate contracts with its vendors at its convenience. Additional
flexibility is needed. A compelling example of this need for flexibility is the 67MW of targeted
load reductions for East 13th Street load area, originally designed to remediate the planned
retirement of the Poletti Plant in 2010 and to delay the implementation of extending
transmission lines Q35 L and M to Astoria East. The project has been deferred to beyond five
years due to lower than expected growth and load transfers that have taken place independent
of the program. Importantly, DSM delivery is in the early stages for the East 13th Street

3 Note: these factors may differ by network/load area.
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network, and opportunities exist to reduce contracted load reductions in certain networks
among the East 13th Street networks. Furthermore, the primary vendor has indicated there is
uncertainty in their ability to meet the contracted load reductions.

In other cases, the need date has been accelerated and more DSM sooner is needed to achieve
the deferral. Another case is a project will be constructed in 2009, obviating the need for DSM
to defer the investment. The shift in need dates suggest contract instruments (e.g., early
termination clauses, bonuses for acceleration) should be designed to enable the Company to
easily adopt and incorporate adjustments — both upward or downward - in the level of DSM to
be delivered by vendors, and that they should explicitly note the very real possibility that such
flexibility will be exercised. Contract terms should clearly specify that vendors should submit
bids with the knowledge and expectation that such terms likely will be invoked.

Flexibility will come at a cost, because there is a very real cost to vendors to gear up their
infrastructure to achieve targeted reductions within the time frames to which they have
committed. One practice potentially useful in addressing this situation is to have a payment
when load reductions are modified downward. One could set this payment at something like
the expected profits from the reduced contract purchases. For a typical DSM contract, the net
profit may typically by in the range of 3-5 percent. Thus, the payment for early termination may
be 3- 5 percent of the remaining contract amount. Of course, upward modifications would not
require a payment but would require the consent of the vendor that such increases and the time
frames associated with them are reasonable and possible.

Another approach is to ask the vendor to supply the maximum increase or decrease that they
will accept at the bid price. For example the California utilities ask for bid prices if the bid
quantity is scaled up or down by 10 percent and 20 percent.

Program Satisfaction

According to participating vendors, Con Edison has generally been responsive to vendor needs
for Phases ITI-1V of the Targeted program. Customer satisfaction with the program is very high.
Further, most participants feel strongly that the program has benefited them in ways other than
savings energy, and that they did not experience any additional costs due to the program
(outside of whatever they paid to have the measures installed). The high satisfaction ratings,
however, do not mean that they believe the program could not be improved.

Satisfaction and Non-energy Benefits

Both residential and commercial participants were very satisfied with the program. When
asked to rate their satisfaction with the program on a 10-point scale, with “1” meaning “not at
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all satisfied” and “10” meaning “extremely satisfied,” the average rating for participants in both
sectors was 8.5. The median rating for residential participants was 10.0 and for commercial
participants 9.0. These are very high ratings, especially considering that only 5-6% of
participants in the two sectors gave negative ratings (rating of less than “5”), More than 90% of
residential participants said they would recommend participating in the program to other Con
Edison customers, and three fourths said they would recommend purchasing CFLs to other
customers even if they had to pay full price for them.

At least two thirds of residential participants believe their CFL installations are saving them
money and energy, and are helping to improve the environment (rating of “4” or “5” on a 5-
point scale — where “1” means “strongly disagree” and “5” means “strongly agree”). Most
commercial participants believe that, due to the measures installed through the program,
maintenance costs have either remained the same or decreased, and that the quality and
attractiveness of the lighting has either stayed the same or increased.

Participant Recommendations for Improving the Program

While program satisfaction was high, about two thirds of the participants had suggestions for
improvements to the program. Although the range of comments was diverse, most types of
comments were made by 15% or less of participants, the most frequent comments had to do
with the following:

¢ Increasing Con Edison’s involvement and marketing the program better

¢ Reducing the amount of time taken fo participate in the program and number of visits made
by contractors/inspectors

¢ Improving the performance, knowledge level and truthfulness of the contractors
(truthfulness regarding coming back to fix problems or make additional lighting change
outs, or about how long lights would last)

* Installing either more lighting measures or including other, non-lighting measures.
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Measurement & Verification

The M&V process provides sufficient information to ensure that Con Edison is kept aware of
how vendor performance is tracking to vendor goals. The Mé&V contractor provides weekly
summary reports that allow Con Edison to understand deliveries to date and projects in
progress. Due to the wide prevalence of lighting, M&V protocols employed in the program
have been straightforward and consistent with standard industry practice. As the mix of
measures changes from lighting, the M&V contractor may have to do more than just verify the
nameplate ratings of the installed equipment, to ensure that they continue to be consistent with
standard industry practice.

Vendors have focused heavily on promoting lighting measures to achieve demand reduction
targets, citing ease of marketing and installation, low cost, and short decision-making cycle, as
the primary reasons why lighting is preferred. Non-lighting measures such as HVAC and
refrigeration, while possibly cost-effective, require specialized expertise, greater investment
risk, and longer lead-times. The use of DG as peak load offset has not been pursued due to
“physical assurance” of load reduction, a contract requirement vendors are unwilling to pursue
due to cost and customer load disruption.3

The vendors expect to shift from the reliance solely on lighting to including HVAC,
refrigeration and other measures to meet their contract obligations. This shift is in its nascent
stage and Con Edison should be especially vigilant in monitoring progress made.

While there have been issues with the process, as both vendors and the M&V contractor have
learned how to work with each other and had to ramp up staffing, accepted vendors report that
the M&V process is basically sound and the M&V contractor and Con Edison are responsive,
As noted below, there are options for reducing the number of inspections being performed
while maintaining a high level of certainty regarding load reductions being obtained.

M&V Inspection Process

The Mé&V process being practiced by Con Edison’s Mé&V contractor (ICF) in performing the
Monitoring & Verification (M&V) function varies for residential versus commercial
installations. The commercial M&V process includes pre-inspection visits to 100% of customer

38 Physical assurance involves use of communication and control systems that would interrupt customer load in
amounts equal to contracted firm DG delivery if the generator was unavailable when needed to reduce network load.
This approach, approved for use in California, is used to assure certainty of load reduction at the time of the network
peak.
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sites, attended by the M&V contractor and a representative of the participating vendor, during
which a 100% count is performed of all installations reported by the vendor. In addition, 10% of
the fixtures are opened to ensure that ballasts have been correctly reported. This process is
repeated, once the measures have been installed, during the post-installation inspection. The
process is quite rigorous and is consistent with the most rigorous industry practice.

The residential process includes two options, both of which are designed to address the pre-
inspection condition and post-inspection condition of each site while minimizing the intrusion
to the customer:

* Vendor “ride-alongs,” during which the M&V contractor accompanies the
participating vendor to the residential site and examines what is being removed and
what is being installed, as it is happening. These are not very frequent.

* “Tag-and-bags,” consisting of M&V contractor review of the contents of bags which
have been sealed by the vendor and include the light bulbs that have been removed,
the packaging of the efficient bulbs installed, and an inspection report signed by the
customer indicating what was installed and what was removed.

As with the commercial M&V process, the residential M&V process is used to verify 100% of
residential installations.

In addition, annual inspections are made to a sample of sites to ensure that measures found
during the post-inspection are still in place. These examine customer sites accounting for
approximately 10% of load reduction in each load area for which there is a contracted target
reduction.

M&EV Issues

A number of issues with the M&V process were raised by some of the vendors interviewed,
including the following:

¢ The spreadsheets vendors must complete for each measure installed are
cumbersome.

* TPerformance penalties are due even before Con Edison’s review of an issue has been
completed. According to some participating vendors, this results in penalties being
levied even though the end result may be that no penalties are due.

» Con Edison has, on occasion, withheld the entire savings on vendor claim report
submissions, particularly for minor errors {(e.g., one or two incorrect entries or

63



NAVIGANT

CONSULTING

misspelling), is unreasonable and has a serious effect on vendor cash flows. It is not
clear how often this problem has occurred. It is not clear that how often this problem
has occurred.

Con Edison should evaluate whether changes to the M&V process can be made to address these
issues. To the extent that they cannot be addressed through making changes to the program
processes, they should at least become part of the educational process for participating vendors.

Commercial-specific M&V [ssues

¢ Interview responses from participating vendors indicate interactions with the M&V
contractor (ICF) have been reasonable. However, some view the M&V process as too
stringent and costly, since every site must have a pre- and a post- installation
inspection. These require attendance by representatives of both the vendor and
M&YV contractor.

e The time between application and pre-inspection is too long (an issue during the
pilot phase, according to at least one vendor, and still an issue, according to both
vendors and customers.

Residential M&V Issues

No residential-specific M&V issues were identified. Vendors and the M&V contractor appear to
be working well together and the advent of the tag-and-bag method has ensured minimal
disruption to residential customers.

M&V Cost Effectiveness

The current M&V process is extensive, expensive and time-consuming. To ensure load
reductions are firm and sustained, Con Edison requires 100 percent inspection of measures.

Commercial M&V Cost Effectiveness

According to the M&V contractor, the original intent was to reduce the high level of inspection
(100% inspections of sites, 100% inspection of measures) as program experience and comfort
with vendor measure counts, identification and reporting were gained. However, this comfort
level was never established, due to continued under- or over-statement (mostly over-statement)
of measure counts and types, and a plethora of mistakes made by the vendors and their
subcontractors. Con Edison is in no position to allow gross errors in reporting, again due to
what is at stake with the program. Further, reducing the number of measures to be inspected at
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each customer facility will not likely reduce the cost of inspections by much, because much of
that cost is due to traveling to the facility.

One potential approach is to reduce the number of required pre-inspections at customer
facilities responsible for lower levels of load reduction (e.g., 50% of facilities inspected if
reported load reduction is less than 2 kW), with inspections performed randomly. Results from
the reduced number of inspections could be applied to all of the vendor’s remaining customer
facilities within that load reduction category. Further, results varying more than 15% from
reported load reductions could trigger 100% inspections, with the vendor responsible for the
added inspection costs. This could serve to ensure vendor accuracy while reducing vendor cost
associated with inspections® and at the same time ensure a higher degree of accuracy in
reporting of final load reductions.

Other solutions could involve de-rating all load reduction claims made by specific vendors
whose reported load reductions differ by more than a set percentage from what they report.
Either type of solution may not be practical to implement within the context of existing
agreements, which were signed under the assumption of 100% inspections, unless both parties
can come to agreement on the issue. However, future DSM Agreements could include such
inspection requirements.

Residential M&V Cost Effectiveness

Inspections of residential measures occur primarily through the tag-and-bag approach. There
are very limited opportunities to reduce these costs (essentially to review fewer bags), so that
any reductions in cost through reviewing fewer bags do not compensate for the reduction in
rigor obtained by reviewing 100% of the bags. No changes in the number or content of
residential inspections are recommended.

Annual Follow-up Inspections

The annual follow-up inspections for Phase II-IV installations had only recently been initiated at
the time of the evaluation. These inspections are conducted at least one year after the post-
inspection has occurred, and most measures in Phases II-IV had only been installed in late
2007/2008.

3 The vendor must accompany the Mé&V contractor at each inspection. One vendor estimated that meeting current
load reduction commitments would require the vendor to accompany the M&V inspector on as many as 39,000 on-
site inspection visits.
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At the time of the evaluation, early annual inspection results were available for only one of four
load areas being addressed by one Phase I vendor. These inspections (performed for less than
25 commercial customers) had found a decrease in load reduction of approximately 21%.
Primary reasons for the decrease in load reduction were bulbs burning out, bulbs having been
removed for unknown reasons, and customers going out of business. However, these results
were: (1) for a vendor not participating in Phases II-IV of the program; (2) for a small number of
sites and the efficiency improvements that had been implemented; and (3) under the pilot phase
{Phase I) of the program. For these reasons, the initial results should not be viewed as indicative
of the program.

Con Edison has a protocol in place for remedying discrepancies between load reductions
calculated during post-installation inspections and load reductions calculated during later
follow-up inspections. The M&V contractor notifies both Con Edison and the affected vendor
of any discrepancies, and the vendor has a period of time to remedy the situation. In the
absence of such remedy, the vendor must pay a financial penalty.

Because the earliest that Phase II and III measures could have been installed is 2007, it is
appropriate that follow-up visits have begun to occur in early 2009. Con Edison reserves the
right to make such visits annually {(more so if needed) throughout the five-year period of
required performance. While Con Edison, has the right to conduct annual re-inspections, bi-
annual re-inspections would halve the cost of re-inspections while having minimal impact upon
the reliability of the load reduction,

Con Edison has modified its annual follow-up inspection protocol so that it focuses on
customers whose accounts have been flagged for some reason (e.g., the account number has
changed or been finalized). As a result, while the results will not be representative of the entire
population, the results should identify a higher number of deficient sites than would be the case
using a random sampling approach. Consequently, the opportunity to address deficiencies will
be enhanced, allowing more certainty that the system experiences the expected load reductions.

Program Marketing

Vendors with winning bids employ sophisticated marketing approaches, consistent with an
eatlier finding that only experienced vendors with strong financial backing were willing and
able to respond to RFPs. Residential participants report that vendor first contacts are being
made mostly through telephone calls (45%) and to a lesser extent cold-call visits (18%) or direct
mail (12%). Commercial participants are being reached by a combination of direct mail, door-to-
door visits, and network marketing. Most commercial customers use simple payback as their

66



NAVIGANT

CONSULTING

primary decision-making criteria regarding whether to invest in energy efficiency
improvements, with the average acceptable payback period being two years.

Marketing Program Best Practices

Best practice marketing of DSM programs includes a number of practices that these vendors
appear to be employing. They also recommend activities that, in the case of the targeted
Program, suggest a greater involvement of Con Edison in program marketing. Table 29
presents a list of DSM program marketing best practices derived from NCI's experience in
developing, implementing and evaluating such programs, and a review of reported best
practices, and compares these practices with how vendors said they market the program.

Table 29: Best Practices in DSM Program Marketing vs. Practices Employed by Program Vendors
Best Practice Practices Employed by Program Vendors

Do not pay 100% of the measure. Target about 50% | Not being practiced by program vendors
of the measure being paid for out of utility
incentive programs.

Develop long-term market strategies and Not being practiced by program vendors
continuous feedback {o end customers and
program management personnel. Communicate to
customers that programs are part of a threat of
ongoing initiatives that customers should also
continue taking advantage of.

Complete co-branding of utility, state government | Strongly desired by program vendors
and other sponsor brands.

Use multiple marketing methods that take into Use of multiple marketing methods
account channel delivery, key buying influences
and whether or not the measures are simple or
more complicated. Higher penetration rates are
tied to well-thought-out marketing.

Provide highly transparent feedback on program At least one vendor (commercial sector) initiating
performance and cost effectiveness to key customer satisfaction surveys

stakeholders.

Provide bonuses and incentives for superior Practiced by program vendors

performance.

Link efficiency programs to broader altruistic Limited use by commercial vendor

causes like sustainability, greenhouse gas reduction
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Best Practice Practices Employed by Program Vendors

and green/clean energy initiatives that also save
money.

Use the internet to broadcast significant program
results.

Not being practiced by program vendors

Consider a consistent, credible spokesperson who
can speak plainly and clearly to target customer
markets.

Not being practiced by program vendors, but
vendors desire promotional support from Con
Edison which is credible

Consider advanced market entry into a community
with network marketing in order to build up a back
log of early orders.

Being practiced by program vendors

Use cross-selling, because up to 50% of new
program participants are likely to have contact
with and have participated in prior programs.

Not being practiced by program vendors

Leverage interrelationships of complimentary
organizations including civic groups, trade allies,
and jointly sponsor initiatives.

Use of channel partners for marketing, to publicize
and market offerings (e.g., community groups,
other vendors)

Consider vertical segments and target marketing
using key account representatives who can talk the
experience and lingo of those who are being
targeted in the marketing message, and value
proposition.

Commercial vendor strongly desires such support
from Con Edison

Establish a baseline through Mé&V, and encourage
customers to use the baseline for measuring
continuous improvement.

Not being practiced by program vendors

Automate customer registration, feedback and
fulfillment and management processes for mass
marketing programs. Offer customers self help
tools using the internet.

Not being practiced by program vendors

Create and report on sales metrics -- contacts,
signups, drop outs, participation, kW/kWh
impacts, cost per acquisition, cost per transaction,

and post cost-benefit results.

Use of sales and prospect tracking, customer lists
and databases, monthly quotas (other aspects
considered confidential information not shared
with evaluation team)
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Vendors addressing each major sector employ a range of marketing and sales approaches to

achieve load reduction goals.

Commercial Marketing Processes

Specific findings on the sales and marketing process for the commercial market include:

Firms marketing to commercial customers (and residential, for that matter) have a formal
sales and marketing process, including “pipelines”, and advanced prospect development
before neighborhood or block campaigns occur.

Both base and variable incentives are used for field crews.

Neighborhood direct marketing, including door-to-door marketing, and direct installation
methods are used.

Commercial vendors also rely on some channel partner incentives for sales and leads —
payment on a $/kW basis.

Direct sales have been more effective and more controllable than channel partner sales,
according to one vendor. The former is also a faster sales cycle.

Vendors use sales tracking tools — one reported an Excel-based sales tracking system.

Energy cost savings then energy and carbon savings and payback are stressed to customers
as benefits for participating. (Often stress less than one-year payback).

Contractors value using Con Edison brand equity even without using the Con Edison logo
directly, and wish that Con Edison would allow more collaborative marketing.

Residential Marketing Processes

Specific marketing insights gained from vendors marketing to the residential market include:

Community-based, network marketing used — use community groups, local civic and police
precinct contacts

99.9% of measures are CFL lamps; some commercial lamp/ballast changeouts occur but not
frequently.

Areas are sometimes approached using local media, contacts with elected officials, flyers
and door hangers, public events, and church group presentations. Other times, direct mail
campaigns with telemarketing follow-up are used.
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* Multi-stage sweeps or rounds are employed - one to three rounds in a neighborhoed.
* One vendor does not feel the need to do cold calling. One uses this method.

* Vans with program marketing logos also help with marketing in a neighborhood.

’

¢ Value proposition centers on the fact that the measures are free and they are “green.”
* One vendor stresses that electric bill savings can be $10-15/month.
* Vendors sometimes have a central office taking calls and organizing neighborhood visits.

* One vendor reports that they create demand in neighborhoods by getting the word out of a
planned visit over a two-week period. While their van is in the neighborhood, this creates
additional calls and referrals.

*» Vendors may do neighborhood calling and scheduling up to two months out for two good
weeks of field direct installation.

¢ Some vendors have weekly and monthly job quotas established and track quotas closely.

e Customer response varies somewhat by season, monthly bill cost, and daily weather,
according to one vendor.

* Vendors leave extra lamps for customers in case of breakage or faulty product.

Commercial Customer Decision-making Regarding Energy Efficiency Investments

Vendors report payback or a combination of payback and another criterion as the primary
decision-making criterion they use in making energy efficiency investments. This is especiaily
frue among program participants (73%) relative to non-participants (49%). As noted
previously, very few participants reported that they had had existing plans to install the
efficiency measures that were installed through the program, and free ridership rates calculated
for the program were quite low.

Need for Monitoring as Vendors Introduce Non-Lighting Measures

Vendors report that meeting future load reduction goals is likely to require moving
substantially beyond installation of lighting equipment, especially those serving the non-
residential market. The marketing and sales approaches may need to be modified to address
non-lighting measures. Further, the recent economic downturn has severely hampered the
ability of vendors, especially in the non-residential sector, to persuade customers to participate
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in the program. Con Edison would be wise to closely monitor how well accepted vendors make
this transition, and to provide assistance in making it, as noted below.

Vendor Value Propositions for Customers

The vendor value proposition for residential customers has clearly been “free light efficient
bulbs.” The primary vendor serving the commercial market has emphasized annual bill
savings and low cost measures (and, to a lesser extent, environmental improvement), and
commercial participants report that these two main propositions were influential arguments in
their decision to participate in the program.

Involvement of Con Edison in Marketing

Vendors emphasized that authorized use of Con Edison’s brand or label has considerable value,
even when the Con Edison logo cannot be used. Expanded or direct partnership with the
company could yield greater, faster and more cost-effective participation via a market approach
that includes one or more of the following:

¢ Allows use of the Con Edison logo on marketing materials approved by Con Edison

* Publicizes the program, its contractors and subcontractors on the Con Edison website, both
to aid in marketing outreach and for customers to use in confirming the existence of the
program and specific vendors’ participation in it

* Provides more expedited assistance to vendors regarding identifying which customers are
in and out of the targeted areas. Vendor experience has been that sometimes customers in
the same neighborhood as qualifying customers may not qualify, so that knowing which
customers qualify is not always straightforward. This is not an issue that energy service
companies typically face elsewhere. Con Edison currently offers participating vendors a
service whereby they can submit a spreadsheet with the names and addresses of specific
customers (prior to submitting an Implementation report that includes these customers),
and the company will let them know within five business days whether each customer is in
or outside of the targeted area. However, this process could be made more proactive or at
least streamlined. The costs and time required to confirm customer eligibility is factored
into vendor bid prices. Additional assistance that Con Edison might provide could be
limited to providing a detailed map of the targeted areas, as suggested by one vendor.
Further, if the company were to have a web portal whereby a vendor could enter an address
from the field and get a yes or no response from a field inquiry, determining eligibility
could be done more at the convenience of the vendor and according to the vendor's
schedule. Con Edison could have a list of eligible addresses loaded behind the portal and
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not need to provide a list of addresses to the vendor. Con Edison should explore ways to
assist the vendors in identifying qualified customers — something in which Con Edison has
expertise — so that the vendors could spend their time doing what they do best — marketing
and installing measures. If this is done, the company may see slightly lower bids from
vendors in future phases of the program, and higher vendor satisfaction with the program.

* Provides for collaborative marketing and sales with Con Edison - e.g., working closely with
large customer account managers for joint marketing/sales.

¢ Better informs Con Edison employees about program so that, when queried, they can assure
customers of the program (offer) validity and to confirm benefits.

Such practices are consistent with best practices used in other jurisdictions for DSM programs
and offer the potential for enhanced program productivity as well as image benefits for Con
Edison. The potential risk due to customers’ problems with vendors in the program (and, by
association, poor reflection on Con Edison), however, would need to be addressed through
greater involvement with vendors and protocols for marketing and installation processes.

Market Analysis

In the residential sector, the program appears to be targeting those who are less likely to have
CFLs installed in their homes already. Commercial sector customer recent experience with
making lighting efficiency improvements has been minimal, regardless of participation status.
The very favorable economic value of the installation has been the main force driving
participation — residential CFLs generally have been installed free of charge to customers, and
commercial lighting has been installed at steep discounts. Similarly, the primary barrier to
replacing the current CFLs with new ones when they burn out or with making additional
lighting improvements is the cost involved, although about half of residential customers with
CFLs see no barriers to replacing CFLs with new CFLs. Most participation to date is happening
outside of Manhattan (primarily driven by the due dates for the program’s load reduction

needs).
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Previous activity. More residential non-participants (70%) than participants (40%)
already have CFLs in their homes#, and tend to have more CFLs in their homes (average
of 7.0 for non-participants vs. 4.5 for participants). In the commercial sector, less than
20% of both participants and non-participants already had made lighting efficiency
improvements to their facilities in the previous three years, chief among them being
CFLs and efficient linear fluorescent lights.

Reasons for making improvements. Lower electric bills and energy savings were the
most frequently reported reasons for installing CFLs through the program/this year
among participants and non-participants in both sectors, though the fact that they were
approached by the program vendor and the low cost of the project were also important
reasons among commercial participants. Residential participants and commercial non-
participants reported learning of the advantages of CFLs primarily through word of
mouth (commercial participants were not asked this question).

Remaining efficiency opportunities. About 18% of residential participants said that at
the time of their participation in the program, there were additional efficiency actions
they wanted to take, but only 1% reported that their vendor made additional efficiency
improvement recommendations to them. Vendors were clearly focused on CFL
installations, and reported that they were. However, 4% of residential participants said
the program influenced them to buy additional CFLs, averaging 3 additional CFLs per
repeat buyer, and about 13% said they were influenced to make other efficiency
improvements (a wide range).

About half of commercial participants believe there are additional efficiency
improvements that should be made to their facilities, but only 2% reported that their
program vendor made additional recommendations. Again, program vendors were
focused on specific lighting installations. As with residential participants, about 13%
said their experience with the program had influenced them to make additional
efficiency improvements.

It appears that there are additional energy savings opportunities at customer facilities
that are not being pursued by the vendors. At least one vendor cited that the decision
makers and decision cycles are different for based on type of measure. Customers will

40 However, there may be a time dimension to this difference. Participants were asked how many they had prior to
participating in the program, while non-participants were asked how many they currently have in their home.
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retrofit lighting. HVAC, is more typically a replacement decision, and may require
budgeting and inclusion in the facilities capital project planning cycle. Most of the
vendors to date, however, are focused on the lighting projects. One vendor does plan to
mine their previous customers to develop additional DSM projects.

Program participants are satisfied with their experience and inclined to implement
additional opportunities. Strategies to increase the depth of savings of savings could
include: (1} improving coordination with other (e.g. NYSERDA and Con Edison
programs that promote energy efficiency rather than demand savings); (2) allowing or
encouraging higher incentive levels for higher savings percentages; (3) targeting
participants for follow-up sales calls; and (4) developing a multi-year commitment and
energy efficiency improvement strategy (this would developing a program to allow the
vendors to benefit from marketing and enrolment actions that allow Con Edison to
produce greater depth of savings.

* Demographics. The demographics of residential participants generally match those of
non-participants with some notable exceptions. Chief among these are the higher
prevalence of retired persons among participants (48%) than among non-participants
(35%)4. This may be due to the use of telephone recruitment by program vendors and
the likely greater availability of retired persons during working hours. Participants also
tended to be less likely to be college graduates and more likely to have a larger number
of individuals living in the household. Participants of Free Lighting were more likely to
own their homes (85%) versus participants of QCS (54%), the other residential load area
program vendor. Commercial participant demographic characteristics generally match
those of non-patticipants, except that they are slightly more likely to own their facilities,
be in business and at the same address for more than ten years, and be less likely to have
annual revenues of less than $500,000¢2. As noted above, most participation to date has
occurred outside of Manhattan.

Interactions with Other Efficiency Programs

Some of NYSERDA's Energy $mart programs parallel the Targeted program and are being
marketed in the same areas and networks as those that are the focus of the Targeted program,
although it is not clear how aggressively this is occurring. Of concern are the possibilities that:

4 One would expect the relative number of retired persons to be somewhat elevated due to the fact that such
respondents are typically easier to reach by telephone, the method used to survey participants and non-participants.
However, the percentage of such persons ameng participants was particularly high.

2 Regarding annual revenues, a small but important percentage of respondents (24% for participants and 13% for
non-participants) either refused to respond or said they did not know their annual revenues.
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¢ Customers may be faced with confusing or conflicting information on available DSM
measures, customers may be trying to participate in both programs at the same time
(double-dipping into incentive dollars)#3;

¢ Opportunities for broader coverage of efficiency measures may be overlooked due to a
lack of cooperation or integration between the programs.

Some of the vendors interviewed reported that it can be difficult to determine which program
(Con Edison’s or NYSERDA's) is best for a customer, and impractical to promote both programs
to the customer (due to multiple sets of inspections and reporting). However, customers
expressed little awareness of the NYSERDA programs, and none expressed confusion resulting
from having more than one program available. Con Edison should monitor customer and
vendor perceptions regarding this issue, to ensure that it does not become detrimental in the
future.

The three primary program interaction issues are discussed in more detail below.

¢ Broader Coverage of Efficiency Opportunities

Several stakeholders interviewed expressed strong support for expanding the range of
efficiency measures that are addressed as Con Edison uses its program to meet T&D
needs. They fear that savings opportunities for participating customers are being left on
the table, especially for non-residential customers. In fact, some stakeholders are
concerned that the program creates “lost-opportunities.” Once, the customer installs the
lighting measures, the total remaining energy savings may be too small to justify the
cost of sales of recruiting that customer implement subsequent energy efficiency
projects. The cost of sales is significant. As discussed in the “Remaining Efficiency
Opportunities” above, there are opportunities to leverage the good will and satisfaction
of the participants to develop additional savings in the future.

The survey data indicates that there are additional opportunities: participating
customers believe they have additional savings opportunities. The commercial vendors
do plan to revisit past participant to help them meet their future goals. They believe that
customers are not generally inclined to buy into a comprehensive program.

As noted above, Con Edison should consider taking certain steps to expand the types of
measures that qualify for the program; facilitate joint program delivery; and consider
mechanisms to increase the depth of savings, e.g. increasing incentive levels, and

43 See discussion below regarding existing process in place to prevent double dipping
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gaining multi-year commitments). Since the program is focused on avoiding or
deferring the need for transmission and substation upgrades, a focus solely on measures
that directly achieve demand reductions is required, but encouraging synergies with the
other complimentary energy efficiency programs could extend the benefits of the
Targeted DSM program.

Perhaps the most effective way to achieve both broader coverage of efficiency
opportunities and meet the needs of the program is to integrate it with other programs.
One accepted vendor, asked about the potential for using its entrée with a commercial
customer to market both NYSERDA (or other) efficiency programs along with the
Targeted program, saying that a major barrier to such integration is each program’s
need for its own inspections and reporting, noting that even the number and timing of
inspections for only the Targeted program can be disruptive to customers. An
unprecedented level of cooperation would be required to integrate the inspections and
reporting needs of both organizations into a single set of activities, but such integration
could yield additional savings and potentially improve long-term customer satisfaction.

Another option mentioned by some stakeholders would be merely to add the T&D
deferral portion of the incentive onto whatever incentive NYSERDA is offering and let
NYSERDA contractors obtain the savings wherever possible. This would likely require
some level of additional paperwork on the part of the NYSERDA contractors and
probably time to identify whether specific customers are in targeted areas. This would
obviate the need for the highly demanding contracts Con Edison now completes with
accepted vendors and reduce the pressure on the vendors to perform. However,
without the performance pressure, there is no guarantee that vendors would achieve the
same level of load reduction on the same schedule as they do under the Targeted
program, and the timing of these load reductions is central to the concept of deferring
T&D upgrades. Indeed, one of the stakeholders said that a benefit of merely adding Con
Edison T&D incentives onto NYSERDA rebates would be that of relaxing the schedule
from the vendor’s viewpoint.

A third option is to expand its DSM offerings to include programs that are not
constrained by the need to meet T&D deferral requirements. Inspection and reporting
needs could be integrated more easily. Schedule requirements and performance
pressures would remain, but implementation of a broader range of efficiency measures
would be facilitated.

There are no simple answers to these problems. Con Edison vendors have made
commitments to achieve specific load reduction targets within pre-specified time frames
and they will suffer financial penalties if they do not succeed in doing so. Their interest
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in promoting non-qualifying measures to the customers they approach may take a back
seat to ensuring that they reach their contractual load reduction goals. Expanding the
range of measures that qualify under the program, as recommended above, should help
to broaden the measures addressed somewhat. However, efforts to broaden the range of
efficiency opportunities addressed will need to take into account the need to maintain
vendor motivation for intensive marketing to achieve load reduction commitments.

» Avoiding Overlap in Participation

Provision by NYSERDA of data on participation in its programs in the Con Edison
territory, while not comprehensive, appears to have prevented overlap in participation
between the two organizations. Only one case of overlap has been identified, in which
the customer was receiving incentives for the same measure from both programs. The
customer was then asked to choose one or the other program and the issue was
resolved.

¢ Cooperation between Programs

Reports from stakeholders and vendors suggest that efforts to date to integrate the
NYSERDA programs and the Con Edison Targeted program could be improved. It
appears that some vendors have strong preferences for one or the other program, and
tend to view the programs as in competition with each other. Also, as noted above, they
feel that implementing both programs at a single customer site is not currently practical.
Vendor cooperation is likely to be improved if vendors can be provided with a clear,
practical method for integrating the efforts of both programs.

Likely components of an integrated offering would include: (1) common application
form; (2) integrated inspections and acceptance process; (3) verification process that
supports measures implemented under all applicable programs (i.e. acceptance of each
entity’s inspections and approvals); and (4) unified marketing This would need to be
worked out by management at Con Edison, NYSERDA and NYPA. To date, this issue
has not been one that appears to have prevented accepted vendors from reaching their
goals, though as they expand their offerings beyond lighting, it could become more
important. Con Edison should consider some of the recommendations noted above for
addressing the comprehensiveness of load reduction opportunities at each customer site,
which also offer possibilities for enhanced cooperation between the programs.
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CONCLUSIONS, RECOMMENDATIONS AND MARKET

STRATE

Con Edison’s Targeted program is a progressive DSM initiative that is one of the few domestic
programs designed to defer T&D upgrades, accomplished via firm and permanent load
reduction. The other examples are either limited pilots or rely on distributed generation
(usually back-up and/or mobile generation units) and demand response to meet the peak loads
of a local T&D area. The program has, and is expected to continue to produce value to Con
Edison’s customers. It also provides Con Edison another option and greater flexibility in the

T&D capacity planning process. Program value can be enhanced via refinement of
assumptions, and adjustments to program structures and delivery methods as described in this

evaluation.

From the evaluation findings contained herein, the following conclusions and recommendations
are offered:

Program Impacts and Achievement of Load Reduction Goals

» The Targeted program has produced value to Con Edison customers, as it has deferred
T&D projects that otherwise would have been constructed in the absence of DSM. Six
projects have been deferred by one or more years by the program. The total cost of the
projects is approximately $62 million, or 20 percent of the total cost of proposed T&D
deferrals. Without the Targeted DSM program, Con Edison would have built or initiated
several other projects, which in light of the recession will be deferred. Of these, several
now have need dates beyond the 10-year planning horizon, which underscores the value
of capital investment deferrals achieved thus far.

* The program, to date, has provided net economic benefits of approximately $7 million to
Con Edison’s ratepayers through the deferral of T&D projects. Scaling back the
residential contracts and/or the targeted quantities in networks where the need date has
been extended due to the recession, to the extent feasible, under the contracts could
enhance the economic value of the program.

¢ The Targeted DSM program provides the Company greater flexibility in the T&D
planning process and a hedge to changes in forecasts or need dates for system upgrades.
This flexibility has provided additional value, as some T&D upgrades were deferred due
to the anticipated DSM and were not built. This means that the Targeted DSM actually
allowed the project (and costs to the ratepayers) to be deferred for much longer than
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anticipated. For example, some of the T&D projects now will not have not for up to ten
years or beyond due recent economic conditions. The Targeted DSM program provides
the ability to both: (1) buy a couple of years of time to see how forecast uncertainty is
resolved and/or implement other network adjustments; and (2) “ramp up” or “ramp
down” the program quickly is a positive feature that can be used to proactively respond
to changes in load forecasts or network adjustments.

e As of December 2008, the program has achieved 15 percent of the load reductions
projected to be needed for T&D system deferrals (22 MW) based on capacity deficit
projections at the time when the Requests for Proposals for Phases II through IV were
issued.

* The results of market research indicates firm capacity reductions achieved by targeted
DSM is expected to be only 60% of the amount currently assumed as installed to defer
T&D investments. The evaluation developed load reduction adjustment factors to apply
to the residential and commercial load reductions reported through the M&V process.
These factors take into account the coincidence of reported load reductions with the
summer network peaks they are meant to reduce, as well as free ridership, spillover,
rebound, and measure retention/persistence. These factors are currently not being taken
into account when Con Edison planners adjust their planning estimates based on DSM
results, resulting in an over-estimation of the impacts of the Targeted program. They
should be incorporated, to give the company a more accurate assessment of achieved
load reductions.

¢ The impact evaluation for the Targeted DSM program indicates it is cost effective on a
total program basis buf, due to lower coincidence factors than assumed for evening
peaking networks, residential activities are not cost effective. Such activities account for
about 27% of the needed load reductions. Improvement to cost effectiveness could be
obtained by lowering payments made for residential CFL installations. However,
vendors have undoubtedly depended on CFL installations to meet their load reduction
commitments, so that this recommendation may only be possible to implement in future
RFPs.

¢ The program is not expected to meet all of its near-term (2009-2012) targets. However,
the load reduction need for a number of these targets is being reduced, due to reduced
consumption by customers and significant modifications made to planning estimates.

79



NAVIGANT

CONSULTING

Program Design

As a program that explicitly requires firm load reduction in targeted areas by a fixed date, the