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of rebated units. The sponsors are confident that there is increasing spillover into the rest of
the market.

PROGRAM PERFORMANCE

Cool Choice is geared toward end-use customers using packaged single or split air
conditioning or heat pump units, usually rooftop units (RTUs). The initiative covers New
Jersey and four New England states: Vermont, Massachusetts, Rhode island, and Connecticut.
There are approximately one million commercial and industrial utility customers in the
region. The initiative’s strategy is to engage the region’s 2,500 HVAC installation
contractors, encouraging them to up-sell high-efficiency units to their customers when
replacing failed units or for new applications. In addition, the sponsors promote high-
efficiency HVAC directly to their C&I customers.

Approximately 920 customers have applied for HVAC equipment rebates through Cool
Choice, which has identified and contacted over 2,500 HVAC contractors in the region.

LESSONS LEARNED

Program success takes more than just rebates; it requires persistence and a range of
marketing tactics, including contractor outreach, contractor and customer education,
technical resources, and information about the program and products targeted. Market
players are actively engaged in the markets, and have the knowledge and experience to
determine what program services will help them succeed. The players respond positively to
clear and substantive messages from people they trust and respect—people they know they
can count on when they need services and answers.

PROGRAM AT A GLANCE

Program Name: Cool Choice
Targeted Customer Segment: Commercial and industrial {(non-residential) customers.
Program Start Date: Mid-1999

Program Participants: Approximately 920 customers have applied for HVAC equipment rebates through Cool
Choice. Additionally, the program has contacted over 2,500 HVAC contractors in the region.

Approximate Eligible Population: One million C&I customers

Participation Rate:
Following are data showing results of the rebate portion of Cool Choice.
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Year Tier 1 Units
2000 385
2001 719
2002 (Oct) 719
Total Program 1,823
Year Tier 2 Units
2000 478
2001 1,138
2002 (Oct.) 1,154
Total Program 2,770
Year PTACs*
2000 1,189
2001 3,402
2002 (Oct.) NA
Total Program 4,591
Year Rebate $
2000 $523,232
2001 $1,304,841
2002 (Oct.) $1,243,713
Total Program $3,071,786

* PTACs = packaged terminal air conditioners

Year New kWh/yr Savings
2000 1,827,600
2001 3,929,000
2002 (Oct.) 4,786,000
Program Total 10,542,600
Peak Demand (Summer) Savings Achieved:
Year New kW Savings
2000 1,924
2001 3,518
2002 (Oct.) 4,227
Total Program 9,669

Annual Energy Savings Achieved: Savings shown below are estimated according to rebate results.

Savings shown below are estimated according to rebate results.

Budget: Figures shown under utility costs include program delivery cosis, rebate dollars, and sponsor
administration. Rebate levels are designed to cover 100 percent of incremental cost; therefore, customer cost is

assumed to be nil.

Year Utility Costs

2000 $1,720,000

2001 $2,293,300
2002 (projected) $2.176,700
2003 (Projected) $2,176,700

Funding Sources: Cool Choice is being developed, delivered, and administered by its sponsors. NEEP
functions as coordinator of the sponsor groups. Cool Choice funding is provided by its sponsors, by way of
system benefits portions of electric utility rates. Cool Choice sponsors are listed below.

= NSTAR Electric

» National Grid USA Companies
o  Massachusetts Electric
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o Narragansett Electric
o Granite State Electric
Efficiency Vermont
¢ Northeast Utilities
o Connecticut Light and Power
o Western Massachusetts Electric
Burlington Electric Department
Connectiv Power Delivery
Public Service Electric & Gas
Unitil
United Muminating
Jersey Central Power & Light
Fitchburg Gas & Electric
Cape Light Compact

Best Person to Contact for Information about the Program

Jonathan Linn, Program Manager
Phone: 207-338-9705
Fax: 207-338-95%94

Email: jlinn@acadia.net
Postal address: NEEP, 212 Waterville Rd., Belfast, ME 04915

URL: http://www.coolchoice.net
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Commercial/Industrial HVAC

Rooftop HVAC Maintenance Program
Avista Utilities

PROGRAM OVERVIEW

The Rooftop HVAC Maintenance Program is based on research that Avista had performed
on this technology and market. The results of the research revealed a great opportunity for
this type of program, and the 2001 energy crisis created the perfect timing for creating and
implementing such a program.

The objective was to achieve kWh savings in the summer of 2001 by reducing electric usage
in commercial rooftop heating and cooling units through preventative maintenance and repair
as well as equipment upgrades. Both large and small commercial customers were targeted,
from big box retail and manufacturing plants to fast food restaurants and small retail stores.

This program was developed quickly due to Avista’s in-house engineering experts, available
research data, and in-house program management resources. Due to the timing of the
program launch, Avista was also able to use summer students to add program support and
complement its regular staff. The program was developed and launched in less than a month
with an initial rollout to local HVAC dealers in the service territory. Avista also tapped into
local business organizations such as the restaurant association and building manager group,
as well as individual account executive contacts.

The program’s main focus was maintaining and improving rooftop units, especially ones that
did not already have a maintenance program. The checklist included a 14-point service with
a strong emphasis on cleaning as well as replacing and repairing parts such as economizers.
The program also offered programmabie thermostat installations.

The program had a management team with a strong technical element, as well as
administrative and inspection teams for insuring processing and completion.

PROGRAM PERFORMANCE

In just over a three-month period, the program served over 2,000 commercial electric
customers at more than 2,700 customer sites. Nearly 8,500 roofiop units were inspected and
maintained at these sites. Avista estimates that these measures yield over 13,000,000 kWh
annual savings. The company also is surveying customers to see how many of them began
maintenance programs as a result of Avista’s program. Customers that adopt such routine
maintenance programs would provide additional ongoing energy savings, as well as
potentially some incremental savings in subsequent years as upgrades and improvements are
made from measures identified through routine inspection and maintenance.

One of the primary exemplary program features was the speed with which the program was
developed and launched in able to get immediate energy savings as needed to address the
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energy crisis of 2001, The key to achieving this objective was utilizing the local HVAC
dealers to contact and schedule a large amount of customers in a short time. Another key
program feature was to contact building owner/operator organizations to publicize the
program services. Finally, the biggest key was probably the free cost to the building
owner/operator and the direct payment to the dealer for providing services. This feature of
providing free services to customers through dealers allowed for rapid dissemination of
program information, which was critical to achieving high participation in a short time.

LESSONS LEARNED

If speed to market had not been so important, it would have been beneficial to conduct
additional dealer training ahead of the program launch to customers. Avista ended up having
to have some dealers return to customer sites to correct deficiencies that were identified by
program staff during posi-inspection. It also would have been useful to have increased
contact with the customers regarding the benefits of the maintenance and how it could affect
energy costs, equipment life, and occupancy comfort.

Avista has surveyed customers to determine if there has been any increase in the number of
customers that now perform this type of HVAC maintenance due to the program. Avista
would like to offer something similar again. However, because of present electric prices that
are lower than those experienced in 2001, the program’s cost-effectiveness is changed, which
would require some changes in the design of the program. Because of the program’s success,
Avista has received inquiries and provided input to other parties interested in replicating or
designing similar offerings.

PROGRAM AT A GLANCE
Program Name: Rooftop HVAC Maintenance Program
Targeted Customer Segment: Commercial customers with rooftop package HVAC units

Program Stari Date: May 9, 2001 (Planned as a temporary program during the 2001 energy crisis, the
program ran through July 13, 2001.)

Program Participant: More than 2,000 commercial electric customers at more than 2,700 customet sites,
inspecting and maintaining nearly 8,500 rooftop units

Approximate Eligible Population: Approximately 18,000
Participation Rate: 11%
Annual Energy Savings Achieve: Over 13,000,000 kWh annual savings

Peak Demand (Summer) Savings Achieved: NA

Budget
Year Ukility Costs
2001 $1,750,000
2002 Not availahle
2003 (projected) Not available
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. Funding Source: The program was finded from Avista’s DSM Tariff rider
Best Person to Contact for Informaction about the Program

Chris Drake

Phone:; 509-495-3624

Fax: 509-777-5242

Email: chris.drake@avistacorp.com

Posta} address: Avista Utilities, P.O. Box 3727, Spokane, WA 99220-3727
URL: not applicable as program was discontinued.
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. Commercial/Industrial Lighting
Lighting Efficiency
Xcel Energy
PROGRAM BACKGROUND

Lighting Efficiency was launched in 1985 and has been one of the top DSM performers in
Xcel Energy’s portfolio of conservation programs in its Minnesota service territory. Xcel
Energy provides rebates to customers who purchase and install qualifying lighting
equipment. In addition to rebates, Xcel Energy provides low interest financing. Xcel Energy
also works as the energy expert for customers. Xcel Energy has a group of account managers
assigned to specific customers as well as a Business Solutions Center with phone reps who
can help answer any conservation questions customers have.

| Lighting Retrofit Rebate Levels

Fluorescent T8 lamps with electronic ballasts $9.00 - $15.00

Fluorescent T5 lamps with electronic ballasts $10.00 - $16.00

Compact fluorescent fixtures $4.00 - $12.00

Industrial multi-CFL fixture $25.00

Metal halide & high-pressure sodium fixtures (without 2-level { $17.00 - $45.00

switching)

Metal halide & high-pressure sodium fixtures (with 2-level | $30.00 - $65.00
. switching)

Pulse-start metal halide fixtures (without 2-level switching) $45.00 - $65.00

Pulse-start metal halide fixtures {with 2-level switching) $60.00 - $85.00

Reflectors $0.50/sq. ft.

QOccupancy sensors and photocells $12.00 - $36.00

LED exit sign $6.00

LED pedestrian signals (wali/don’t walk) $25.00 - §40.00

LED traffic signals $15.00 - $65.00

. age Rebate Without | Rebate With
New Construction Lighting Auto Controls Auto Conirols
Fluorescent T8 lamps with electronic | $1.75 - $2.25 $2.25 - $3.00
ballasts
Fluorescent T5 lamps with electronic | $2.00 - $2.50 $2.50 - $3.25
ballasts
Compact fluorescent lamps/fixtures $1.00 - $1.75 $1.25-$2.25
Industrial multi-CFL fixture $8.00 $9.00
Metal halide & high-pressure sodium $6.00 - $10.00 $7.75 - $13.00
Pulse-start metal halide fixtures $8.00 - $12.00 $9.75 - $15.00

If a project does not fit within Xcel Energy’s set of prescriptive lighting rebate measures, but
does save energy, it can be considered under the Custom Efficiency Lighting program. This
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program takes a look at projects on an individual basis and if it passes certain cost/benefit
tests, the customer can receive a rebate of up to $200/kW saved.

The program is structured so that customers follow these steps:

Customer or vendor installs qualifying lighting equipment at facility.
Customer, vendor, or Xcel Energy account manager fills out the rebate application form.
For retrofit projects, the form requires customer or vendor to provide detailed information
about existing lighting that is being replaced.

» Customer must sign the form stating that the information submitted is accurate.
Proof of purchase (detailed invoice) must be submitted with application.
Customer must apply for a rebate within one year of the purchase date shown on the
equipment invoice.
Xcel Energy conducts random spot checks to keep program participants honest.
Customer receives rebate check in six to eight weeks.

The objectives of the program are to:

Lower the overall cost of purchasing higher-efficiency equipment.

Decrease customers” payback time.

Reduce customers’ energy costs.

Strengthen customer relationships.

Comply with regulatory mandates.

Reduce the need to build new power plants, which benefits the environment.

PROGRAM PERFORMANCE

The key to the success of this program lies mainly in Xcel Energy’s internal account
management team, vendors, and annual promotions.

Xcel Energy has a core group of knowledgeable account managers that work with its large
C&I customers. Due to the strong relationships with their customers, these proactive account
managers are very successful in selling the Lighting Efficiency program.

Xcel Energy also maintains strong relationships with lighting vendors. The company makes
sure to provide them with updated program information and literature through direct mailings,
face-to-face meetings, seminars, trade shows, and newsletters.

The last major key to success of this program has been Xcel Energy’s annual promotions.
Over the last few years, Xcel Energy has offered customers an additional incentive to retrofit
their existing T12 systems to T8 or T5 systems. This has worked extremely well and Xcel
Energy has a 70 percent saturation level for remaining T12 systems.
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LESSONS LEARNED

The two major lessons that Xcel Energy has learned are: (1) that the small business customer
needs a more hands on approach; and (2) that its sales channels (internal account managers
and outside vendors) are a huge key to its success.

Xcel Energy plans to continue to provide customers with lighting rebates, training, and
energy knowledge and to continue to leverage its vendor relationships.

PROGRAM AT A GLANCE

Program Name: Xcel Energy Lighting Efficiency
Program Start Date: 1985

Program Participants to Date (Annual Totals)
2001: 1395

2002: 1149

2003: 840 (goal)

Eligible Population or Customer Segment: All Xcel Energy business customers located in the Minnesota
service territory

Participation Rate: NA
Annual Energy Savings Achieved

2001: 88,452,000 kWh
2002: 66,785,000 kWh
2003: 49,054,192 (goal)

Peak Demand (Summer) Savings Achieved

2001: 20,022 kW
2002: 14,681 kW
2003: 9,669 kW (goal)

Budget: Total budget (includes project delivery, utility administration, marketing, evaluation and rebate
incentives): 2001: $5,382,907, 2002: $3,335,999, 2003: $3,463,439 (budget)

Funding Source: Xcel Energy is mandated to spend 2% of its Gross Electric Operating Revenue on electric
DSM programs. Customers in its Minnesota service territory are charged a CIP (Conservation Improvement
Program) cost on their bill.

Best Person to Contact for Information about the Program
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Lisa Kauffman, Product Portfolio Manager

Phone: 612-904-5321

Fax: 612-330-2014

Email: lisa.a kauffman@xcelenergy.com

Postal address: 414 Nicollet Mall—RS7, Minneapolis, MN 55401

URL: http:/fwww xcelenergy.com/XLWEB/CIA/0,2795,1-1-4_ 759 1247-779-5_406_669-0.00.htm]
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Vectren DSM Action Plan: Final Report 1. Executive Summary

I. EXECUTIVE SUMMARY

This document presents a long-term Demand Side Management (DSM) Action Plan for the Vectren North gas
distribution company. The DSM Action Plan was prepared by Forefront Economics Inc. and H. Gil Peach and
Associates with consultation and review by a Project Advisory Board consisting of utility management and

interested parties. The design, implementation, oversight and cost effectiveness of natural gas DSM programs

are addressed in the DSM Action Plan. Findings from our analysis are shown in the table below.

Table 1. Vectren North Total Usage, Technical Potential and Program Savings (millions of therms)

Total Usage 753.8
Technical Potential 351.1
Percent of Total Usage 47.0%
Annual DSM Savings After Five Years 10,7
Percent of Total Usage 1.4%
Percent of Technical Potential 3.0%

The technical potential tells us that if the gas saving technologies identified in this report were applied across all
applicable customers, without regard to market or economic constraints, weather normalized annual gas usage
could be reduced to nearly half of current consumption. Annual DSM savings, shown in the table, provide a far
more realistic savings number for planning purposes. The DSM programs presented in this report are expected
to result in nearly 11 million therms of annual energy savings by the fifth year of operation, 1.4 percent of
current usage. At less than half the cost per therm of delivered gas supply, the demand side resource is shown to
be highly cost effective. Net energy costs in the Vectren North service area are expected to be $37 million
lower if the DSM programs are implemented. Most of these benefits accrue to residential and small commercial

customers.

The approach taken in developing the set of recommended DSM programs for Vectren North’s consideration
was generally as follows: (1) conduct a market assessment for determining gas usage and characteristics across
customer groups, {2) review a comprehensive list of DSM technologies for saving energy, (3) consider the
appropriateness of selected technologies for Vectren North’s service territory in terms of markets, cost
effectiveness and accessibility to products, (4) group the highest potential technologies into logical sets for
marketing and outreach, (5) design program strategies to promote the technologies based on industry best
practices, (6) consider the cost effectiveness of the designed program, including costs to Vectren and to
participating customers, and (7) describe a final set of recommended program designs that make the most sense

for the utility and have a strong potential for delivering cost effective energy savings.

The final set of program designs is listed below:

1. Small Buildings Energy Efficiency Program
2. General Services Energy Efficiency Program
3. Customized Energy Efficiency Program '
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. Hospitality Indusiry Energy Efficiency Program

. Multi-Family Building Energy Efficiency Program

. Innovative Energy Efficiency Technologies Research and Demonstration Program
. Energy Efficient Builder Program

. New Program Development and Regulatory Affairs

. Public Education and Outreach Program

O o0 1N R

All of these programs, with the exception of 6, 8 and 9, are expected to deliver measurable energy savings.
Programs 6, 8 and 9 are research and development and program support activities. The programs that deliver
energy savings were all subjected to cost effectiveness analysis as described in Section VII; all of these

programs showed positive cost effectiveness results.
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II. INTRODUCTION

In June 2003, Vectren Energy Delivery of Indiana, Inc. contracted with Forefront Economics Inc. and H. Gil
Peach and Associates to develop a Long-Term Demand Side Management (DSM) Action Plan for the Vectren
North service territory (Vectren North). Development of the Action Plan was undertaken with the consultation
and review of an Advisory Board consisting of representatives of Vectren North, the Citizens Action Coalition
of Indiana (CAC), the Indiana Gas Industrial Gronp {IGIG), and the Indiana Office of Utility Consumer
Counselor (OUCC). The Action Plan includes assessment of the potential for cost effective natural gas DSM
programs. The design, implementation, oversight and cost effectiveness of namral gas DSM programs are to be
addressed in the Action Plan. Vectren North’s gas service territory encompasses 41 counties in central Indiana

surrounding Indianapolis (excluding Marion County) and the southeastern portion of Indiana.

The DSM planning project was started in June 2005 and was completed with delivery of this report to the
Advisory Board on December 9, 2005. Draft reports of research results have been reviewed and discussed with
the project Advisory Board at various junctures and comments addressed. A timeline of key project milestones

is provided in Figure 1.

Dacomber 1, 204
{Ormler Approved for Long Teem DSM

3 Consulant proposats submitied for selection

Figure 1. DSM Action Plan Project Timeline

Organization of Report

This document presents a Long-Term DSM Plan for the Vectren North service territory. The DSM planning
project that resulted in the recommendations in this report consisted of three primary tasks:

1. Market Assessment
2. Conservation Potential
3. DSM Program Design

While each of these primary areas of activity can be viewed separately, they are related sequentially with each
task building on the preceding tasks.
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II. Introduction

Figure 2 illustrates the flow of work on the project and the sections within this report that correspond to the
. findings for each task.

Section 111 Section 1¥ Section IV Section V Section VI Section VI Section 1X
ASSESS IDENTIFY SCREEM PACKAGE DESIGN ASSESS EVALUATE
targel universe of DSM DSM screaned DSM DSM programs program costs programs for
rmarkets technologles and technologies technalogies into based on best- and benefits process
conservation according tc groupings practica improvements
potentia W™ wtility-specific T accordingtc TP marketing = and savings
criteria target markets technigues and impact
policy
considerations
Figure 2. Organization of the Report and Relationship to Project Tasks
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ITII. MARKET ASSESSMENT

Overview

The market assessment begins by describing the Vectren North service territory in terms of households,
businesses and customer data. A description of the number of customers in the basic rate classes and a
corresponding energy usage model is created for estimating the gas sales to these customers in terms of basic
gas energy end-uses; such as, space heat, water heat, cooking, dryers and process energy. The energy end-use
estimates are developed in the form of energy usage models that then provide a starting base case for estimating
the technical potential and energy savings and cost effectiveness of a wide variety of demand side measures and

programs.

The gas energy use estimates are normalized to long-term weather conditions by using the energy usage models
applied to a typical or normal year. All energy use and end-use estimates reported here have been normalized to
the 30-year monthly temperature averages for Indianapolis. Though the energy use estimates reported here are
for a normal year, the models were developed using actual usage and weather data from June 2004 through early

August 2005, Usage data were obtained from monthly Revenue Ledger reports.

Customers and Loads by Segment
. The Vectren North service territory has about 570,000 customers distributed into the four basic rate classes as

presented in Table 2, Monthly gas sales by rate class are presented in Figure 3,

Table 2. Vectren North Customers and Usage (unadjusted for weather) by Rate Schedule

Usage Percent | Use per Customer
Segment Customers (thermilyr) of Total (rherms/yr)
Residential 519,239 455,618,317 62.4% 877
Commercial 49,633 210,896,404 28.9% 4249
Industrial 184 8,114,466 1.1% 44100
Transport 728 55,428,567 7.6% 76138
Total 569,784 730,057,755 100.0%

Source: Vectren North Monthly Revenue Ledger Reports, June 2004-May2005

It is evident in Table 2 and Figure 3 that most of Vectren gas sales are to residential customers and that the

industrial customers use only a small fraction of the annual sales.
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Figure 3. Total Vectren North Gas Sales by Rate Class

End-Use Energy—The monthly energy use of Figure 3 was decomposed into its constituent end-uses by
developing simple models for the end-use energy in each sector. When the monthly energy use of Figure 3 is

decomposed into end-uses, it appears as in Figure 4.

Tolal Usage
{million therms/month)
g 8
|
{
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Month ’

[®WH OProcess B Cooking m CDry @ SH|

Figure 4. Total Vectren North Gas Sales by Energy End-Use

The monthly information shown in Figure 4 is aggregated into annual end-use estimates in Table 3. The
importance of estimating the utility energy sales by end-uses is that end-use energy bears a workable physical
relationship to a wide variety of engineering parameters. For example, the magnitude of space heat usage bears
a direct relationship to the overall furnace efficiency, while the magnitude of water heat usage bears a direct
relationship to gallon per day hot water use and hot water set temperature. Thus, the exercise of mapping the
various sector gas end-uses is also creating an end-use model of the utility. It is apparent in Table 3 and Figure
4 that about two-thirds of the gas use is for space heat and about one-fourth of the use is for water heat. Most of

these end-uses are in the residential sector.
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Table 3. Vectren North Total Annual Gas Use by End-Use

Normalized
, Therms/Year | Percent
Furnace {(SH) 487,374,460 64.7%
Water Heat {(WH) 185,530,313 24.6%
Cooking 17,906,707 24%
Clothes Dryer {(CDry) 1,867,661 0.2%
Process 61,141,524 8.1%
Total 753,820,665 | 100.0%

Source: Our analysis of monthly usage

A visual perspective of the distribution of end-uses in Table 3 is provided in Figure 5, an end-use map of
Vectren North gas and transportation sales. Figure 5 is proportioned so that each square equally represents
about 1.7 million therms per year; thus the larger the visval area, the larger the usage. The horizontal axis in
Figure 5 indicates the market sector, Residential (R), Commercial/Industrial (C), and Transport (T), and the
vertical axis represents the fraction of the sector in each end-use. In this figure, red is space heat, blue is water

heat, green is cooking or drying, and yellow is process energy.

Fraction of Use

RRRRARARRRARRARRRCCCCCCCTTT
Sector

Figure 5. Vectren North End-Use Map

In Figure 5, note the figure is stratified from left to right in terms of average customer size. This stratification
constrains the small-scale residential and commercial users, with small forced-air furnaces and residential-scale
gas water heaters, to occupy the leftmost two-thirds of the graph. The rightmost portion of the graph shows the
end-uses of the larger gas customers, whose space and water heat is via boilers, Thus the graph also generally

indicates the type of gas-using appliances matched to the end-uses.

It is quite apparent in Figure 5 that residential-scale space heat and hot water heat are the dominant end-uses,

while space and water heat are the most significant end-uses for the commercial sector and parts of the industrial

sector as well,
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Residential

Service Area Description
The market assessment presented in this section begins with a high-level view of residential housing in the

Vectren North service area, followed by a detailed analysis of residential gas loads. As shown in Table 4 below,
there were nearly 870,000 occupied housing units in the Vectren service area. Over half of households use
utility gas (Vectren) for their primary space heating fuel. Electricity is the second most common heating fuel

and is used in one of four homes. Nearly three of every four homes are owner occupied.

Table 4. Housing by Heating Fuel and Tenancy

Housing Units
alllnilusgan ds) _Percent
Occupied Housing Units 866 100%
By Primary Space Heating Fuel:
Utility Gas Heated 490 57%
Electric 224 26%
Tank Fuel (bottled gas, propane, etc.) 135 16%
Other 17 2%
By Tenancy
Owner Occupied 632 13%
Renter Occupied 234 27%

Source: 2000 Census Data for Counties in Vectren North Service Area

Residential construction estimated from housing permit data from the Vectren service area is shown in Figure 6.
Single family construction trended higher from 1994 through 1999 before leveling off at around 14,000 units a
year. In 2004 single family construction hit a peak of nearly 14,700 units. After peaking at 3,600 living units in

1997, multi-family construction has been remarkably flat at around 3,000 units a year,

16000 o
14000
1 240010
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400 45
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Figure 6. Residential Housing Units Permitted for Construction, Vectren North Service Area
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Data shown in Figure 6 are based on monthly permit data lagged to approximate the timing of construction and
better align temporally with actual gas service installations. In Table 5 below, total construction and gas service
installations are presented. Gas is estimated to serve over 80 percent of single family construction and
approximately one-third of new multi-family construction. Market share in multi-family can swing significantly
from year-to-year (as evidenced in 2001) due to the influence of a few large projects; a shift in the proportion of
low- and high-end multi-family units constructed, and/or differences in the timing of estimated construction and

gas service installation.

Table 5. New Gas Services, Construction, and Gas Market Share

Single Family Multi-Family
Year Conng::: ]]J;l:lllﬁ Percent Connfcatz gnuﬁ Percent
2001 10,383 | 13,959 74% 1,544 | 2,993 52%
2002 12,826 | 13,509 95% 901 | 3,030 30%
2003 11,577 | 14,146 82% 936 | 2,736 34%
2004 12,242 | 14,685 83% 507 | 2,774 22%

Customer Description

Source; Connects from Vectren North CIS Data. Units Built Estimated from
Housing Permit Data for Vectren North Service Area.

A market segmentation strategy was adopted to describe the residential customer class in greater detail. The

segments were also selected to better describe cost effective DSM opportunities which can vary significantly by

type of housing and vintage of construction.

Table 6. Number of Residential Customers by Segment

Single Family | Multi-Family | Total
(thonsands)
Existing Construction 446.5 31.2 4777
New Construction 36.3 5.2 41.5
Total 482.8 36.4 519.2

Source: Vectren North CIS Data

Residential customers are segmented by vintage of construction and type of housing. There are typically many
important differences between older and newer homes that have large impacts on energy use and conservation
potential. Differences in the thermal integrity of the building shell and appliance penetration rates, for example,
can lead to large differences in annual usage between older and newer homes. Existing construction is defined
as all homes with gas service installed prior to 2001. New construction consists of all homes connected to gas in

2001 and after.
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We looked for a clear line of demarcation in selecting a vintage for defining the existing housing stock from
new construction. Residential building codes were not found to provide such a line, as the last significant code
change for energy usage was found to be a move from 65 to 80 percent AFUE furnaces nearly 15 years ago. We
chose to define new construction as homes built in 2001 and after to allow for current usage data for a full three
years of consumption (2001-2004). At the request of the Advisory Board, we ran usage analysis by year of
construction to see if any clear pattern presented in use per customer by Qintage. Results are éhown in the table

below.

Table 7. Average Weather-Normalized Usage, SF Residential by Meter Set Year

Meter Set Year Homes in Sample Annual Therms
1996 46 955
1997 08 896
1998 76 837
2001 470 982
2002 264 942
2003 265 ‘ 939

Source: Our Analysis of Monthly Vectren North CIS Usage Data

Meter data from each home was included from August 15, 2004, through July 15, 2005, to estimate the weather
normalized models used in the analysis. Our samﬁ]e of existing homes ended with 1998 to provide greater
separation between construction practices of new and existing homes. However, as a review of the results
indicates, there is no clear trend in average usage for the years examined and, therefore, no clear logic for using

one year over another as the definition for new construction in this analysis.

The number of living units per building, single family and multi-family, also enter into the segmentation
approach. Single and multi-family units exhibit many differences that impact gas consumption and conservation
potential, These differences include size of unit, appliance penetration, building shell integrity and lifestyle
attributes. The housing type was determined from the unit number portion of the service address. Premises with
non-missing unit numbers were classified as multi-family while units with no unit number were classified as

single family buildings.'

A large share (86 percent) of residential customers fell into the single family existing segment. Single family
new constiuction makes up about 7 percent of all customers. Multi-family is a relatively small segment of the
residential class accounting for a total of 7 percent of all customers, mostly (6 percent) in the existing vintage.

Multi-family new construction only accounts for one percent of all residential customers.

! Frequency tables of unit number were examined for entries unrelated to unit number such as “NA”, *Noneg”, or “BGD”
{beware of dog) that could bias the classification. These sorts of entties were not found in the data.
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Gas Usage Analysis
The number of customers by segment is shown in Table 8. Customer counts represent the mean monthly

population levels from mid-2004 through mid-2005.

Table 8. Number of Residential Customers by Segment

| Segment Number of Customers
Existing Single Family 446,546
Existing Multi-Family 31,154
New Construction Single Family 36,347
New Construction Multi-Family 5,192
Total 519,239

Source: Vectren North CIS Records, June 2004-May 2005

In this report the partition of residential customers by housing age and type is estimated from service installation
records. The current estimates show that most of the housing stock is single family and that most of the singie

family is existing stock.

Our analysis of customer usage also took advantage of a residential survey Vectren fielded in July. A report was
issued by the market research firm dated August 22, 2005, describing the survey results, including appliance
installation rates. Since the results in the report were not weighted to the Vectren North service area, we also
asked for and were provided SAS datasets with survey results. Using premise and respondent counts within
each of the four quadrants surveyed, weights were calculated to allow the results from the stratified sample

design to be expressed for the Vectren North area. The results are presented in the table below.

Table 9. Residential Survey Weights by Survey Quadrant _

Quadl Quad2 Quad3 Quad4 Total
Premise 115,293 096,917 | 239,681 | 141,223 | 593,114
Percent 19% 16% A% 24% 100%
Sample 366 350 350 350 1,416
Percent 26% 25% 25% 25% 100%
Weight 0.75 0.66 1.63 0.96 4.0

Source: Vectren North Residential Survey Results, August 2005

Appliance installation rates calculated from the weighted survey results are shown in Table 10. The number of
respondents was sufficient for results in all segments except new multi-family. Customer survey data provide

more current and detailed data on end-uses than the Census data presented in Table 4.
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Table 10. Appliance and End-Use Installation Rates from Residential Survey

. Single Family Multi-Family
New Existing Existing
Number of Respondents 90 1203 105
Appliance or End-Use (percent) (percent) (percent)
Space Heating 94 92 74
Water Heating 80 72 50
Cooking 41 39 31
Clothes Drver 15 19 1
Decorative Gas Logs 40 11 1
Heat-Rated Gas Fireplace 20 11 9
Gas Fireplace Insert 7 4
Gas Stove 2 6 3
Pool Heater 8 3 n/a
Space Heater 12 17 12
Gas Grill 24 17 3

Source: Vectren North Residential Survey Results, August 2005

Gas use for space heating is present in over 90 percent of single family homes with little difference beiween the
. existing and new construction segments. Gas water heating is also highly prevalent in single family housing

with gas, but more so in new construction than existing. Water heating with gas is found in about 50 percent of

multi-family gas customers. Gas cooking and hearth products (logs, fireplaces, inserts, and stoves) are more

popular in new constroction.

Figure 7 shows that most of the residential gas usage is associated with the existing single family stock and that

there is a conspicnous winter peak usage.

—
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Figure 7. Residential Gas Usage by Housing Type
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Overall the residential sector is projected to use about 460 million therms per year, about 63 percent of total

. utility gas sales. This projection is reported for a “normal” weather year with the same average numbers of
customers as May 2004 through May 2005. The final result of the end-use disaggregation is presented in Table
1.

Table 11. Residential Sector Annual Gas Usage by End-Use

End-Use Therfn.sz car Percent of Total
(millions)
Furnace 332.5 72.4%
Water Heat 112.0 24.4%
Other 2.8 0.6%
Clothes Dryer 4.6 1.0%.
Cooking 7.7 1.7%
Total 459.6 100.0%

Source: Our analysis of monthly usage data, Vectren North CIS

Table 11 reports the annual gas usage, therms per year, for the most significant of the residential gas usage

categories. This annual gas usage is distributed on a month-to-month basis as shown in Figure 8.

-
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Figure 8. Month-to-Month Normal Gas Usage by End-Use

It is readily apparent in both Table 11 and Figure 8 that the predominant residential gas end-uses are space heat
(SH) and water heat (WH). It is also interesting to note the apparent minor role played by the end-uses:
cooking, clothes dryer, and other. These end-uses are quite small relative to space heat and hot water. For

reference and illustration, these monthly end-use results are presented by month in Table 12.
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Table 12. Residential Sector Monthly Usage by End-Use

Residential Sector End-Uses (therms/month)

Cooking | Clothes Dryer Other Water Heat Furnace
January 656,573 388,084 241,446 11,332,405 78,142,664
February 593,033 350,528 218,080 10,319,147 71,036,564
March 656,573 388,084 241,446 10,948,683 59,459,119
April 635,393 375,566 233,658 9,780,461 32,130,159
May 656,573 388,084 241,446 9,177,976 6,816,969
June 635,393 375,566 233,658 8,088,412 0
July 656,573 388,084 241,446 7,846,227 0
August 656,573 388,084 241,446 7,725,536 0
September 635,393 375,566 233,658 7,736,061 ]
October 656,573 388,084 241,446 8,713,422 0
November 635,393 375,566 233,658 9,461,397 27,487,779
December 656,573 388,084 241,446 10,832,039 57,439,277
Total Annual 7,130,612 4,569,381 2,842,834 111,961,765 332,512,531
Sector Total 459,617,122

Source: Our analysis of monthly usage data, Vectren North CIS

Average use per customer for each of the four segments is summarized in the table below. It is interesting o
note that existing and new homes have the same total annual load. In both cases new homes have slightly lower
space heat usage that is offset by higher base usage. This finding is consistent with the appliance installation
rates in Table 11 which show higher installation rates of water heating in new construction than existing.

Additional water heat load appears to be the primary reason for the greater base load in new construction.

Table 13. Average Use per Residential Customer (therms)

Segment Base | Space Heat | Total | Percent Heat
Single Family
Existing 191 766 957 80%
New 221 732 953 77%
Muiti-family
Existing 82 422 504 84%
New 101 402 503 80%

Source: Our analysis of monthly usage data, Vectren North CIS

All projections of usage to a normal year require the use of some sort of model, however simple. The usage
model for the residential sector consists of an assembly of submodels for each end-use in terms of monthly
temperature. In the course of this analysis, the model underlying this projection was trued to the actual recorded
usages and temperatures for the test year May 2004 through May 2005. This true-up provides a reality check on
the total of all the end-uses estimated by the model, though it does not provide a check on any particular end-

use. Figure 9 shows that modeled and actual total residential gas usage agree well.

Figure 9 also shows that the total residential usage bears a close correlation to the average monthly temperature.

Physically, this is identically the same relationship long noted between heating degree days and gas usage. But

Page 14
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in this model, the Mean Month Temperature is used instead of deg days as the temperature variable because it is
an absolute reference, not indirect as in a degree day, and because it is more compatible with the structure of the

engineering models that are the submodels of the overall residential sector end-use model.
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Figure 9. Actual and Modeled Total Residential Gas Usage

Note in Figure 9 the steep, but predictable, change in usage with temperature. This slope provides a check point
for the cumulative effect of assumptions regarding heat loss. Usage model parameters (such as, furnace
‘efficiency, distribution efficiency, and shell thermal losses) all act together to determine the heat loss at any
given temperature. The cumulative effect of even small errors in these parameters can become a significant over
or under statement of gas use. Hence there is a need to calibrate the model against a real world check point.
This temperature slope of gas use versus temperature is one of the two real world check points for each of the

models.

In Figure 9, the low usage values, base load, occurring at the highest temperatures, is the other check point.
These low consumption and high temperature periods represent usages that are not space heat. Taken together,
these check points have significant resolving power, sufficient to separate out the base load from the space heat

end-use and to provide a close limit on the base load and the total monthly residential gas usage.

A full discussion of the sector usage model and the end-use submodels, as well as test year and normal year, is

presented in the Methodology section of the Appendix.

Commercial

Service Area Description
For this analysis the commercial population has been examined from two separate perspectives. First, the

population has been classified by the 2005 commercial rates. This classification facilitates reconciliation of

results with the general ledger records, but it does not align clearly with commercial business types and gas
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usage. Second, the population is classified into ten primary business types. This latter method yields more

insight into commercial gas end-uses by business type.

As with residential, business attributes in the Vectren service area are first described then followed by a
discussion of commercial customers and usage. County-specific data were also used to better relate secondary

data to the Vectren service area. Table 14 shows the number of businesses and employment by commercial

segments.
Table 14. Number of Businesses and Employment, Vectren North Service Area
El:?:]::;'ezi Employment**  Percent Em];:::;:::::sper

Construction 6,129 71,774 7.5 11.7
Manufacturing 3,007 182,438 18.9 60.7
Wholesale Trade 2,675 30,220 3.1 11.3
Retail Trade 9,004 153,740 16.0 17.1
Transportation, Warehousing 1,670 38,825 4.0 23.2
Information*® 772 13,893 1.4 18.0
Professional, Technical :

Services 4,065 41,852 4.3 10.3
Health Care, Social Services 4,764 90,034 9.3 18.9
Arts, Entertainment, Recreation 807 19,264 2.0 23.9
Accommodation, Food Services 4,201 82,660 8.6 19.3
Other Private (not Above) 15,636 238,621 24.8 15.3
Total 52,817 963,321 100.0 18.2

*Averaged 2001 and 2002 totals from Woods & Poole 2005 State Profile
**2003 totals from STATS Indiana website (www stats.indiana.edu)

Source: Woods and Poole 2005 State Profile and STATS Indiana Website

There are an estimated 53,000 businesses in the Vectren service area employing a total of nearly one million
workers, an average of just over 18 employees per business.” About 19 percent of total employment is in
manufacturing. Retail trade is the fargest non-manufacturing sector accounting for 16 percent of all

employment.

As shown in Figure 10,” non-manufacturing employment has increased steadily over the last 34 years,
increasing an average of 1.5 percent annually. Manufacturing employment, on the other hand, has been mostly
flat with periods of upward and downward trend. Overall, manufacturing employment has declined from a high
of 246,000 in 1969 to an estimated 209,000 in 2004, a drop of 0.5 percent annually since 1969.

? Business counts do not include proprietors and government workers. Employment estimates are likely to be understated
by an unknown amount due to non-disclosure requirements of the U.S. Bureau of Economic Analysis. These requirements
protect businesses that could be identified in the data when a small number of firms operate in a reporting jurisdiction.
Also, certain businesses are exempt from reporting adding to the potential for under reporting.

* Employment data in this chart are presented to show long-term trend. Due to differences in the reporting methods of data
sources, the data may not agree with other sources presented in this paper,
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Figure 10. Trends in Employment, Vectren North Service Area

Commercial Building Stock
Descriptive information on the commercial building stock in the Vectren North service area is useful for better

understanding the nature of the DSM opportunity. We considered the likely distribution of commercial building
stock by building type, age and square feet in our assessment of the applicability of conservation technologies.
Unfortunately, we were unable to identify internal or secondary sources to describe the specific service area.

We turned instead to the 1999 Commercial Buildings Energy Consumption Survey (CBECS), a national survey
of the building characteristics and energy end-uses in over 5000 commercial buildings. Although the CBECS
sample includes buildings from all 50 states and the District of Columbia, results at the Census division level are

the lowest geographic detail available.

The Census division that includes Indiana is the East North Central Division which also contains Ohio,
Michigan, lllinois and Wisconsin. We felt that including the entire division as a proxy for central and southern
Indiana was not appropriate. CBECS includes a climate zone field that we used to narrow the geographic space
to an area that is more likely to be representative. The CBECS survey includes HDD zones of less than 4000,
4000 to 5499, 5500 to 7000, and greater than 7000. Choice of an appropriate climate zone was complicated by
the fact that Indianapolis, with just over 5525 HDD a year, lies in the same climate zone as northern Indiana and
Chicago. We used a climate zone screen of 4000 to 5499 which includes southern Indiana and the Evansville
(HDD=4617) area. However, this left an insufficient number of buildings for analysis. To augment the sample
we included two adjacent Census divisions East South Central (Kentucky, Tennessee, Alabama and Mississippi)
and West North Central (Missouri, Kansas, Iowa, Nebraska, the Dakotas and Minnesota), keeping the climate

screen of 4000 to 5499 HDD. This resulted in the inclusion of commercial buildings markets such as Saint

‘Louis (HDD=4758), Louisville (HDD=4352), and Kansas City (HDD=5250). The climate zone screen

eliminated northern and southern markets such as Fort Wayne (HDD=6205) and Nashville (HDD=3677).
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This filtering provided a sample of 261 commercial buildings with gas usage. Of these, there were sufficient
. numbers (at least 20 buildings) in five of the 20 building activity types to report the data. Commercial building
stock data are reported in this report for the five building activity types and for all 261 gas buildings. The

average year built and distribution of buildings by vintage is shown in the table below.

Table 15. Age of Gas Buildings — Customized Regional Area of CBECS Survey

Year Construction Was Completed (percent)

e e 1920 1046 1960 1970 1980 1990 1996
Principal Building Before | to to to to to to to
Activity Count | Avg 1920 1945 | 1959 | 1969 | 1979 | 1989 | 1995 | 1999
Office/Professional 38 1961 10.5 10.5 184 10.5 18.4 15.8 7.9 7.9
Warehouse
{Nonrefrig.) 29 1970 34 6.9 24.1 6.9 13.8 27.6 10.3 6.9
Education 41 1964 4.9 73 293 26.8 9.8 7.3 49 98
Retail (excl. Malt) 20 1950 30.0 50 50 160 50 10.0 100 250
Service 23 1954 17.4 13.0 13.0 13.0 13.0] 261 4.3 0.0
All Buildings 151 1963 771 65 143 14.6 24.8 18.7 8.1 5.3

Source: Commercial Buildings Energy Consumption Survey, 1999

The average age of gas buildings is over 40 years and more than two-thirds of the stock was built before 1980.
Retail and service buildings tend to be older than most building types. Warehouses are the newest building

. stock, with nearly half of all warehouses using gas constructed in 1980 and after,

Data on square footage of cormmercial buildings using gas is shown in Table 16. Size of commercial buildings
varies significantly by building type. The average size of commercial buildings is around 160,000 square feet.
Of the five building types shown in the table, services are by far the smallest building type followed by retail
buildings. Offices and warehouses are near the average size for all buildings. The distribution of building size
is typically heavily skewed with most buildings in the smaller sizes. For example, even though the average
office is over 160,000 square feet, over half of all office buildings are smaller than 50,000 square feet. In other

words, the average is much larger than the median of the distribution due to very large office buildings at the tail
of the distribution.
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Table 16. Size of Gas Buildings - Customized Regional Area of CBECS Survey

Square Footage Category (percent)

L . g | Average | 1000 500,001- | Over
Principal Building 5 Square or | L,M01- | 5001- | 10,001- | 25,001 | 50,001- | 100,001- | 200,001 1 1
Activity Footage | Less | 5000 | 10,00 | 25000 | so000 | 100,000 { 200,000 | 500,000 | million | million
Office/Professional | 38 164,151 0.0 13.2 10.3 211 79 79 5.3 28.9 2.6 26
Warchouse
(Nowrefrig.) 29 164897 08 3.4 34 13.8 13.8 M7 172 20.7 69 00
Education 41 67,104 0.0 24 2.4 9.8 43.9 26.8 73 7.3 0.0 0.0
Retail (excl. Mall) 20 44,350 0.0 5.0 10.0 30.0 25.0 5.0 100 50 0.0 0.0
Service 23 15,826 00| 348 304 13.0 17.4 43 0.0 0.0 0.0 0.0
All Buildings 151 163,490 0.0 9.2 14.0 25.7 13.7 10.3 7.5 6.2 11.1 2.4

Source: Commercial Buildings Energy Consumption Survey, 1999

The incidence of gas end-use by building type is shown in Table 17 below. It is no surprise that gas usage for

space and water heating have the highest saturation levels, averaging 80 and 70 percent respectively. The use of

gas for cooking and electricity generation is present in 29 and 5 percent of buildings, respectively. It is

interesting to note the presence of cooking loads in all building types, including neatly a quarter of all office

buildings using gas.

Table 17. Natural Gas End-Uses in Commercial Buildings — Customized Regional Area of CBECS

Survey
Natural Gas Use {percent)

Principal Building Main | Secondary Water Manu- Generate
Activity Count | Heating | Heating | Cooling | Heating | Cooking | facturing Elec
Office/Professional 38 92.1 2.6 5.3 55.3 237 0.0 2.6
Warehouse

{Nonrefrig.) 29 93.1 34 0.0 65.5 34 34 34
Education 41 878 7.3 0.0 854 63.4 0.0 4.9
Retail (excl. Mall) 20 80.0 5.0 0.0 50.0 10.0 0.0 10,0
Service 23 82.6 13.0 0,0 348 4.3 0.0 4.3
All Buildings 151 79.9 2.3 1.0 704 28.8 0.2 5.0

Source: Commercial Buildings Energy Consumption Survey, 1999

Customer Description

As with residential customers, a segmentation strategy to group customers into segments with similar load and

conservation opportunities is desirable. The segmentation approach used for non-residential customers is shown

in Table 18.*

* Note that the data in Table 18 are NAICS-based segments and, hence, will not correspond to the data in Table 2 which
shows usage by segments based on rate schedules.
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Table 18. Vectren North Non-Residential Premises and Loads by NAICS-Based Segments
Load in Millions of Therms, Actual Usage (unadjusted for weather), August 2004—-July 2005

Segment Premises | Percent Load | Percent
Commercial
Grocery 947 2 3.3 1
Hospitals 335 1 13.3 3
Lodging 313 1 31 1
Office 9,149 19 45.8 11
Other Health 2,624 6 14.4 3
Restaurants 2,775 6 16.7 4
Retail 5,330 11 19 4
Schools 1,629 3 31.1 7
Wholesale and Warehouse 2,845 6 224 5
Unclassified and Other 10,539 22 60.5 14
Teotal Commercial 36,486 77 230 53
Other Non-Residential
Ag., Mining, Util,, and Const. 8,239 17 53.2 12
Manufacturing 2,851 6 149.5 35
Total Other Non-Residential 11,090 23 202.7 47
Total Non-Residential 47,576 100 432.3 100

Source: Vectren North CIS Data

The segmentation of customer data was based on an extract from the Vectren cﬁstomer information system
(CIS) that included North American Industrial Classification System (NAICS) codes. This project benefited
from having current NAICS codes since Vectren recently paid a third party to append NAICS codes to their CIS

records. Customers were then segmented into the groups shown in Table 18 based on the codes.

Over three-fourths (78 percent) of all non-residential customers are classified as commercial, based on NAICS.
These commercial customers account for just over half of all non-residential loads. In terms of annuat loads,
offices and schools are the largest commercial segments. Vectren has a large number of retail customers, but

they only account for four percent of total non-residential loads.

In the meantime, the preliminary results discussed in the commercial and the industrial sections are based on
broadly defined rate-based definitions of segment. These broadly based definitions are valuable for assessing

sector loads and disaggregation by major end-uses.

Gas Usage Analysis

The commercial sector usage has been analyzed in terms of the 2005 commercial rates. In the commercial
sector, the monthly customer population varies slightly from month to month with an average monthly

population of about 50,000. The commercial customers are composed of four basic rate categories: NCMI1,
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NCM2, NCM3 and NC40. The mean monthly populations of these categories are shown in Tabie 19 along with
. the estimated number by major end-use.

Table 19. Assumed Commercial Customer Distribution

End-Use NCM1 NCM2 NCM3 NC40
Total 35,949 11,094 2,494 96
Space Heat 34,871 10,872 2,444 96
Water Heat 34,152 6,056 2,369 77 .
Cooking 1,797 8.875 1,247 19
Clothes Dryer 1,797 555 125 29
Source: Our analysis of monthly usage, Vectren North
Revenue Ledger Reports

Note in Figure 11 that the rate NC40, which has the largest commercial customers, also has so few participants
that the aggregate usage is relatively small. The rate NCM1 with about 35,000 participants appears to be space
heat dominated. The average heat loss rate is that of a large residence. This group likely consists of small office

and retail, where the principal gas use is space heating.

The rate NCM2, with about 11,000 participants, has the largest aggregate usage in the commercial sector. It is
characterized by an average heat loss rate equivalent to about five io ten houses and higher hot water use. This

rate is probably populated by medium-scale office and retail and by smaller restaurants.
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Figure 11. Commercial Monthly Gas Usage by Rate Schedule

The rate NCM3 has only about 2500 participants and these are characterized by an average heat loss rate
equivalent of 25 houses with significant hot water use as well. This rate is probably populated with schools,

smaller lodging, medium-sized restaurants and laundries.

The rate NC40 has only about 95 participants. The average participant is a large scale operation with an average
. heat loss rate equivalent to about 60 to 100 houses also with significant hot water use. This rate is probably
populated with larger offices and schools and retail, large restaurants, smaller hospitals, and medium-scale

lodging.
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Notably, each of these rate categories has explicit billing information for the 2005 portion of the test year and
the model for the stock in that rate category has been separately reconciled to the vsage record. Overall the
commercial sector, defined by rate schedule, uses about 213 million therms per year, about 29 percent of total
utility gas sales. This projection is reported for a “normal” year which has the same level of customers as May
2004 through May 2005, but has the 30-year average temperatures instead of the actual temperatures. The final

result of the end-use disaggregation is presented in Table 20.

Table 20. Commercial Sector Annual Gas Usage by End-Use

End-Use Ther.m.le ear Percent of Total
(millions)
Space Heat 135.0 63.3
Water Heat 56.1 26.3
Other 9.2 4.3
Clothes Dryer 195.3 0.1
Cooking 12.7 6.0
Total 213.1 100.00
Source: Our analysis of monthly usage, Vectren North
Revenue Ledger Reports

Table 20 reports the annual gas usage, therms per year, for the most significant of the commercial gas rates.

This annual gas usage is distributed on a month-to-month basis as shown in Figure 12. -
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Figure 12, Commercial Monthly Normalized Gas Usage by End-Use

It is readily apparent in both Table 20 and Figure 12 that the predominant commercial gas end-uses are space

heat (SH) and water heat (WH). For reference and illustration, these monthly end-use results are presented in
Table 21.
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Table 21. Commercial Sector Monthly Usage by End-Use

Commeercial Sector End-Uses (therms/month)

Cooking | Clothes Dryer Other Water Heat Furnace
January 1,077,188 16,591 783,551 5,487,635 31,721,524
February 972,944 14,985 707,723 3,004,111 28,836,848
March 1,077,188 16,591 783,551 5,365,270 24,137,057
April 1,042,440 16,056 758,275 4,361,304 13,043,037
May 1,077,188 16,591 783,551 4,633,637 2,767,306
June 1,042,440 16,056 758,275 4,158,673 0
July 1,077,188 16,591 783,551 4,090,518 0
| August 1,077,188 16,591 783,551 4,034,106 0
September 1,042,440 16,056 758,275 3,994,406 0
October 1,077,188 16,591 783,551 4,412 557 0
November 1,042,440 16,056 758,275 4,705,384 11,158,491
December 1,077,188 16,591 783,551 5,309,873 23,317,114
Total Annual 12,683,019 195,343 9,225,676 56,054,474 134,981,377
Sector Tatal 213,139,888

Source: Qur analysis of monthly usage, Vectren North Revenue Ledger Reports

In addition to the rate schedule based analysis discussed above, loads were also modeled by the segmentation
strategy discussed earlier. The results augment the rate schedule based analysis and provide average usage by

segment, useful for assessing DSM opportunities by building prototype.

Weather normalized use per customer is shown in Table 22 for base, heat and total load. Base loads are those
loads which are not correlated with temperature including water heat, cooking and process loads.” Heating load

refers to the temperature dependent portion of total load, typically a gas furnace or other space heating device.

Typical of commercial loads, the average use per customer shown in Table 22 reveal large spreads in annual
usage between segments. On the low end, grocery and retail customers use just under 4,000 therms a year.
Hospitals are by far the commercial segment with the highest use per customer, averaging 10 times the load of

typical retail and grocery customers.

It is also interesting to note the heating load as a percentage of total load. Segments with larger heat related
loads tend to be comprised a smaller commercial customers with load patterns typical of residential customers.
Retail, grocery, and schools all have high percentages (around 70) of heat load. Of these, schools are the only
ones that do not appear to fit the category of small commercial.

While restaurants and buildings with food preparation end-uses do not appear to have large total gas
consumption, cooking end-uses represent the third highest usage category, as shown earlier in Table 20, at 6

percent. Since there are many opportunities for increasing the energy efficiency of food preparation equipment,

* Table 22 is used for identifying segments with high or low average usage per customer. Use Table 18 to compare total
loads between segments.
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restaurants and other hospitality establishments have been target markets for DSM programs in several

. jurisdictions, in spite of their relatively lower total gas usage profile.

Table 22. Average Use per Commercial Costomer by Segment (therms)

Percent

| Segment Base Heat Total Heat
Grocery 1,150 2,705 3,855 70.2
Hospitals 26488 | 14,382 | 40,870 35.2
Lodging 6,361 4,170 1 10,531 39.6
Office 2,451 2,953 5,404 54.6
Other Health 2,827 3,041 5,868 51.8
Restaurants 4,481 2,062 6,543 31.5
Retail 1,026 2,880 3,906 73.7
Schools 6,073 | 14,321 | 20,394 70.2
Wholesale and Warehouse 3,595 4,784 | 8,379 57.1
Unclassified and Other 2,438 3,747 6,185 60.6

Source: Our Analysis of Usage Data, Vectren North CIS Usage

All projections of usage to a normal year require the use of a usage model, however simple. In the commercial

sector, there is a usage model for each of the segments. Each usage model consists of an assembly of submodels

 for each end-use in terms of monthly temperature. In the course of this analysis, each usage model underlying

this projection was trued 10 the actual recorded temperature and usages for that segment. This true-up provides
a reality check on the total of all the end-uses estimated by the model, though it does not provide a check on any

particular end-use. Figure 13 shows that modeled and actual total commercial gas usage agree well.
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Figure 13. Actual and Modeled Total Commercial Gas Usage
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Figure 13 also shows that the total commercial gas usage bears a close correlation to the average monthly
temperature. Physically, this is identically the same relationship long noted between heating degree days and
gas usage. But in this model, the Mean Month Temperature is used instead of degree days as the temperature
variable because it is an absolute reference, not indirect as in a degree day, and because it is more compatible
with the structure of the engineering models that are the submodels of the overall commercial sector end-use

model.

Note in Figure 13 the steep, but predictable, change in usage with temperature. This slope provides a check
point for the cumulative effect of assumptions regarding heat loss, furnace efficiency, distribution efficiency,

shell thermal loss and infiltration.

In Figure 13, the low usage values occurring at the highest temperatures, are check points for the sum of usages
that are not space heat. Taken together, these check points and the temperature slope have significant resolving
power, sufficient to separate out the space heat end-use and to provide a close limit on the base load and the total

monthly commercial gas usage.

A full discussion of the sector usage model and the end-use submodels, as well as test year and normal year, is

presented in the Methodology section of the Appendix.

Industrial

For this analysis the industrial population has been classified by the 2005 industrial rates. This classification
facilitates reconciliation of results with the general ledger records. This definition of the industrial sector
includes the industrial commedity gas rates NIN3 and NI40, as well as, the gas transportation customers. While

there are some industrial gas commodity sales, most of the industrial gas use is by transportation customers.

In the industrial sector, the monthly industrial customer population for Vectren North varies slightly from month
to month with an average monthly population of about 900 customers. In this sector, the industrial customers
are assumed to be composed of four basic rate categories: NIN3, NI4G, T600x and T700x. For this analysis, the

mean monthly populations of these categories in the first six months of 2005 are shown in Table 23.

Table 23. Assumed Industrial Customer Distribution

End-Use NIN3 NI40 To00x T700x
Total 136 48 358 370
Furnace 136 48 358 370
Waiter Heat 136 48 358 370
Process 136 48 358 370
Cooking 27 10 72 74
Clothes Dryer 27 10 72 74

Source: Our analysis of monthly usage, Vectren North Revenue Ledger Reports
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Note in Figure 14 that the rate T700x, which has the largest industrial customers, has the majority of the gas
. usage. While this rate has about 370 customers, most of the gas use is by less than 50 of the largest

transportation customers.
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Figure 14. Industrial Monthly Gas Usage by Rate Schedule

The rate T600x with about 350 customers appears to be space heat dominated. The average heat loss rate is that
of about 25 residences. This group likely consists of larger buildings including lodging.

The rate NI40, with about 50 participants, has a high average heat loss rate, equivalent to about 50 to 75
residential homes. It also appears to have low usage in late December as if the facility was shut down for part of

. the month. This rate is probably populated by education institutions.

The rate NIN3 has only about 135 participants and these are characterized by an average heat loss rate
equivalent of 25 houses with significant hot water use as well. This rate is probably populated with schools,

smaller hotels lodging, medium sized restaurants and laundries.

Notably, each of these rate categories has explicit billing information for the first six months of 2003, the test
year, and the model for the average customer in that rate category has been separately reconciled to the usage
record. Qverall the industrial sector is projected to use about 64 million therms per year, 