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EXECUTIVE SUMMARY 

The following discussion outlines a series of proposed Demand Side Management (DSM) 

initiatives for Gazifère. The discussion begins with a review of Gazifère’s market and 

current energy efficiency efforts and then focuses on the recommended approach, the 

program specifications and the expected results. It concludes with a discussion of 

performance based incentive mechanisms. 

The programs are intended to be realistic expressions of what is achievable in Gazifêre’s 

market. The approach taken involves relying as much as possible on the DSM planning 

efforts that have taken place in Ontario. This was seen as an effective way to develop 

appropriate programs while minimizing the UP-fi-ont planning and development costs. 

The proposed programs are expected to cost Gazifêre $3 12,000 in Year 1 (both direct and 

indirect costs). The associated savings are approximately 623,000 m3 per year. This is a 

highly cost-effective portfolio of programs. As well, the programs are designed to 

accommodate changes in the marketplace and to evolve as the utility evolves. 
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1. BACKGROUND 

Demand-side Management (DSM) plans as developed by utilities, governments or other agencies 

typically consist of a number of steps or components. The level of effort involved in each 

component is dependent upon a number of factors including data availability, marketplace 

characteristics and budgetary constraints. A full discussion of the design and development of a 

comprehensive DSM plan is provided in Appendix A. 

The Plan presented here begins with a discussion of Gazifêre’s current levels of effort related to 

DSM and then presents the approach recommended for future program development. Program 

descriptions, costs and deliverables for each new program area are provided along with the 

rationale for the program. 

Gazifêre is a small utility with limited resources. As such, the basic intent of this planning 

exercise is to design a series of DSM programs that respect the spirit of a comprehensive 

approach as detailed in Appendix A without undertaking the significant costs associated with 

such an approach. The methodology is to rely on other utility experience for much of the 

supporting data and analysis, while using information specific to Gazifere for developing savings 

estimates for each market. 

2. GAZIFÈIWS MARKET 

Any DSM programs that Gazifère undertakes must be done in the context of the current 

marketplace. Gazifère is a relatively small gas utility with a11 of its customers in the immediate 

Hull area. It supplies approximately 200 million cubic metres of gas annually. Of this, roughly 
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half is to three very large industrial customers, while the remainder is supplied to about 21,000 

residential and 2,000 commercial customers. Much of this load is new load, having corne on to 

fie system in the past ten years. These facts affect the nature and scope of the energy efficiency 

programs the utility should consider. Specifically, 

Al1 program efforts must acknowledge the relatively small size and market power of 

Gaz&e. The utility should focus on its own set of customers first and participate with 

caution in large province-wide efforts. 

l When feasible, the utility may wish to partner with strategic allies such as the federal and 

provincial govemments or other utilities in the delivery of programs that advance the goals 

of the utility. h-respective of any joint efforts, Gazifêre Will need to closely monitor events 

at both the federal and provincial levels as many new programs are currently being 

developed - some of which could be delivered to Gazifère customers. The new provincial 

energy agency’s mandate in particular may impact the nature of the programs. 

l The large customers represent an opportunity for tailored, customized projects. A large 

volume program that addresses the specifïc needs of these customers should be considered. 

l Gaz&e already has some well established delivery channels such as the rental and 

fmancing programs. These represent low cost and effective means of getting higher 

efficiency equipment into the market. They should continue to be used in any DSM 

program development. 

l Many of Gazifère’s residential customers are new homes. These homes are, by nature, much 

more efficient than older homes. As well, Gazifere has already delivered a variety of more 

efficient technologies to the marketplace (see Section 3). These facts mean that average 

loads have decreased noticeably over the past ten years. However, it also means that the 
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potential for energy effïciency improvements is now lower than what it was in the past. 

This has been the Ontario experience as well, and it has meant that the newest menus of 

energy efficiency programs tend to have less aggressive targets than the earliest programs. 

3. CURRENT MARKETPLACE FOR ENERGY EFFICIENCY 

Any forecast of savings due to DSM must acknowledge both the current levels of technical 

efficiency in the market and any past or on-going utility/govemment energy efficiency 

initiatives. Often, this entails significant data collection and modelling exercises aimed at 

producing detailed forecasts of technical, economic and achievable potential savings estimates. 

For Gazifêre’s purposes, these exercises are not recommended at this time for two reasons: First, 

a large body of this information has already been compiled in Ontario and is available for use 

(see Section 4). Second, as part of its operating practices, Gazifere has developed a variety of 

data that supports an analysis of the marketplace. 

Of particular interest is the average load data of the past ten years. Figure 1 shows the average 

residential load for the period 1987 to 1997. The increase in the first three years was driven 

largely by oil to gas conversions. Alter 1990, it is evident that a signifïcant decrease in average 

residential consumption has occurred. This is due to the combined effects of a smaller and more 

efficient building stock (largely new) and the adoption of more efficient equipment/practices - 

most notably higher efficiency fumaces, tank temperature set-back and higher energy factor 

water heaters. In the case of fumaces, govemment regulation since 1992 has meant a11 new 

fumaces are mid-efficiency type or better. As well, since 1994 Gazifère has predominantly 

rented high efficiency condensing type fumaces. The changes in the fumace market combined 







Table 1. Current Enerev Effkiencv Proerams 

PROGRAM 
Rental Program: 
Water Heater Tank 
Procurement, Setback 
and Sizing 

Rental Program: 
H.E. Fumaces 
Maintenance and 
Inspection and 
Equipment 
Replacement 

Customer Feedback 

TARGET SECTOR DESCRIPTION 
Residential and Commercial Gazifêre buys higher efficiency 

tanks (EF>.65 and ASHRAE 
90.1 IES) for rental program 
and lowers tank temp setting 
during service calls. Proper 
sizing of tank based on load. 

Residential Predominantly high effïciency 
furnaces in rental program. 

Residential and Commercial Defective appliance upgrades to 
higher efficiency. Maintenance 
scheduled to maximize 
performance. Higher efficiency 
motors installed at failure. Set- 
back thermostats and proper 
filter usage recommended. 

Residential and Commercial High bill complaints and 
insuffïcient hot water calls are 
investigated with corrective 
actions recommended. 

4. RECOMMENDED APPROACH 

Appendix A presents a comprehensive methodology for the development of a DSM plan. 

While this approach is rigorous, it is also time-consuming and expensive. As well, it largely 

ignores the well-developed body of expertise and documentation that has already been 

established in the field of DSM planning in Canada. Gazifère has the opportunity to short-tut 

much of the analysis presented in Appendix A by capitalizing on the recent planning efforts 

undertaken in Ontario by Union Gas and Enbridge Consumers Gas. These planning efforts 

represent the very best in planning approaches developed in Canada. Specifically, it is 

recommended that : 



Technologies identified by Enbridge Consumers Gas in their Year 2000 rate case2 be 

accepted “as is” in the development of the Gazifêre plan. A comprehensive list of 

technologies is provided in Appendix B. Per unit savings, costs, equipment life and Total 

Resource Cost Test results (pass or fail) are shown for each technology. Technologies that 

are cost effective fiom a societal perspective (Total Resource Cost Test) and meet the market 

needs of Gazifère have been included in one or more program designs. 

The generic program types and focus used in Ontario be adopted by Gazifère. Programs Will 

be designed around sectors (residential, commercial, etc) and decision type (new, 

replacement and retrofït). 

Gazifêre propose a portfolio of programs that are aimed specifïcally at an overall market 

transformation to higher effïciency. Market transformation represents the next generation of 

DSM programs wherein the traditional customer focused incentive programs are re-oriented 

towards an up-stream delivery channel focus. 

Gazifêre propose a portfolio of programs that are consistent with the size of the market, add 

customer value and strive to minimize utility costs. 

Gazifêre use a staged approach to the implementation of DSM whereby a selection of 

programs are initiated in Year 1 and allowed to develop over a two to three year time 

horizon. Some of these programs Will be infrastructure support in nature and Will not gamer 

savings in the first year. 

Gaz&e develop an electronic measurement and tracking tool which Will accurately track 

numbers of narticinants. net savinas and utilitv costs. This tool and the resulting data Will 

’ “2000 Demand Side Management Plan” - RP-19994001 - as filed with the Ontario Energy Board. 



provide the foundation for any evaluation activities the utility undertakes. It Will also 

provide a “paper trail” of efforts and allow for justification of expenditures. 

l Using the tracking information as a base, conduct research and analysis in support of the 

savings, cost and number of participants estimates (load impact evaluation) and monitor the 

effectiveness of the program delivery (process impact evaluation). 

Note that by capitalizing on the signifkant experience in Ontario, Gazifère cari minimize the up- 

front DSM planning effort but still be assured of proposing a well-rounded portfolio of cost 

effective DSM programs. The following discussion outlines a proposed portfolio of programs 

with a focus on first year participants, costs and savings. Year one is assumed to coincide with 

Gazifêre’s fïrst Fall year of program activities. While a staged approach over a number of years 

is recommended for the development of the programs, subsequent year estimates have not been 

made due to the uncertain nature of many of the infrastructure support efforts. 

5. PROPOSED PROGRAMS 

The following discussion presents the proposed portfolio of programs. Program savings are 

estimated using the per unit natural gas savings provided in Appendix B, estimates of the number 

of participants based on current and expected Gazifère activities, and free rider estimates as 

appropriate. The per unit savings estimates represent annual savings. The free rider estimates 

are based on current sales data where available, program experience in Ontario and expert 

opinion. 
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Program costs are determined using a bottom-up approach that calculates both incentive cost and 

program delivery/support costs. 

The net savings and cost estimates are provided in table form for each sector where savings are 

estimated - residential and commercial - and for the total portfolio. 

5.1 Residential Sector 

Residential Water Heating: Component 1. Tank Procurement. 

The Company Will continue its practice of procuring higher effrciency water heater tanks for use 

in the rental program. The tanks have a minimum energy factor (EF) rating that is three 

percentage points higher than the government standard. Gazifêre procures 2,000 tanks annually 

for the rental program. Per unit savings are 49 m3. Net savings for this component are thus 

estimated at 98,000 m3 per year. 

The incremental cost of procuring the higher efficiency tanks is built into the cost of the tanks 

and covered by the rental rates. 

Residential Water Heatina: ComDonent 2. Water Heater Service Calls. 

Al1 residential calls related to water heater service requirements Will receive a package of energy 

savings measures. These include: tank temperature setback, pipe insulation, faucet aerator and 

showerhead. The pipe insulation would be installed as part of the service cal1 and the 



showerhead and aerator left with the customer. Ann& service calls are estimated at 1,500 and 

the per service cal1 savings3 are 160 m3 per year. This yields an annual savings of 240,000 m3. 

The measures Will be provided to customers at no charge. The entire cost of the package to 

Gazifêre is estimated at $20 per customer. Assuming 1,500 service calls annually gives a total 

incentive cost to the utility of $30,000 per year. Program support costs related to operating the 

program include initiatives such as bill advertising. These costs are estimated at $5,000 per year. 

Total cost to the utility is thus $35,000. No accommodation of either user pay or assistance from 

the regional water authority (Outaouais Urban Community) is made in this program design, 

however either of these would lower the cost of this initiative. Partnering with the water 

authority in particular may be a very cost effective way of delivering the program. 

Residential Space Heating: Component 1. High Eflciency Furnace Promotion. 

The Company Will promote high efficiency (condensing) fùmaces in replacement and conversion 

opportunities through promotional materials and the use of incentives. The focus of the 

incentive effort Will be two-fold: promotional materials for customers and incentives for charme1 

partners. Dealers and contractors Will receive a $200 incentive for high efficiency furnaces 

purchased in replacement and conversion opportunities. 

While dealers and contractors are the key channel partners for delivering the program, the ability 

to rent the equipment fi-om Gazifère is an important feature for successful implementation. In 

3. Note that the savings estimate is not equal to the sum of the individual measures. Instead an estimate that accommodates the 
interactive effects of the four measures is specified. 
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the past, the rental program has played an important role as an avenue for customers to receive 

equipment. Continuing this capability Will support the promotional efforts of the program. 

High efficiency furnaces Will penetrate the market via two avenues: (1) replacements of lower 

efficiency natural gas fùmaces in the existing stock and (2) conversions from other fuels to 

natural gas. 

In the replacement market, there are currently approximately 18,000 residential space heating 

customers in Gazifère’s franchise area. Of these, approximately 5,400 are owned and rented by 

Gazifêre. Since 1995, the rental program has focused on high efficiency furnaces and as such 

these units have an 87% share of new rentals and a 44% share overall equating to roughly 2,380 

units. The remainder of the space heating market (ie. non-rentals) has a lower percentage of high 

efficiency fumaces. For this assessment, a 10% share is assumed (1,260 units). In combination, 

the market share estimates mean that there are approximately 3,640 high efficiency fùrnaces and 

14,360 conventional and mid efficiency furnaces in the franchise. Assuming an equipment life 

of 20 years means that 720 (14,360/20) conventional and mid-efficiency fumaces are replaced 

annually. This is the target market for the fumace replacement program. 

The target market represents the total potential for the fumace replacement program. Of this, the 

program cari be expected to achieve approximately 50% of the total potential. This equates to 

360 units. This is the achievable potential for the program. Note as well that a free rider 

estimate is specified for this prograrn as there is already a naturally occurring penetration of high 
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effrciency furnaces. The free rider estimate is 30% which is based on current market share data4 

The free rider estimate implies that 30% of participants would decide to install a high effrciency 

fùrnace in the absence of the program. These participants are not included in the quantifïcation 

of program savings, however they are included in the calculation of total program costs as they 

do receive the incentive. The per unit natural gas savings are 679 m3 per year. Combining the 

number of participant, free rider and per unit savings estimate gives a net annual savings of 

17 1,108 m3 in the replacement market. 

For conversions from other fuels, the number of new space heating customers in the conversion 

market bas averaged 400 per year over the past few years. Using the same assumptions as for the 

replacement market, it assumed that 50% Will choose high effïciency fùmaces under the 

program, with 30% of those being free riders. Thus 200 customers in the conversion market 

Will choose high efficiency, 60 of which are free riders. Combining the number of participant, 

free rider and per unit savings estimate gives a net annual savings of 95,060 m3 in the conversion 

market. 

Utility costs for this component are estimated at $122,000. This is derived assuming an 

incentive of $200 per unit applied to a11 participants plus annual advertising and support costs of 

$10,000. 

4. Average annual high efficiency fùmace sales for the period 1996 through 1998 were 3 1% of total market. 
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Residential Space Heating: Component 2. Fireplace Eficiency Level Support 

The Company Will promote EcoLogo’ fireplaces and Will support federal and provincial agencies 

in the support of minimum effïciency ratings for natural gas fireplaces when appropriate. The 

Company Will also collect the relevant data related to average efficiency levels for fireplaces in 

the franchise and the various equipment costs. Since these data have not yet been collected, it is 

premature to attempt to estimate the savings for the program. The costs for this program are 

considered minimal. 

Total Residential Sector Re&ts. 

Table 2 provides details on the program results for the residential sector. Over 600,000 m3 

savings (net of free riders) are expected from this portfolio at an expected cost to Gazifère of 

$157,000 in Year 1. Incentives for high efficiency furnaces are the largest component of the 

total program costs. 

Table 2. RESIDENTIAL SECTOR PROGRAMS 

HEATING 
COMP 2 1500 

- 
FREE SA- 

RIDERS PER 
PARTIC 

M3 
0 49 

0 160 

30% 679 

0 0 
NIA NIA 

l 

TOTAL INCENTIVES 
NET 

SAVINGS 
M3 

98,000 $ - 

240,000 $ 30,000 

266,168 $ 112,000 

$- 
604,168 $ 142,000 

DIRECT 
SUPPORT 

COSTS 

$- 

$ 5,000 

$ 10,000 

$ - 
$ 15,000 

TOTAL 
COSTS 

$- 

$ 35,000 

$ 122,000 

$- 
$ 157,000 

’ EcoLogo is a national environmental labelling organization that is developing labelling standards based on 
environmental/energy effkiency considerations. 
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5.2 Commercial Sector 

Commercial Water Heating: Component 1. Tank Procurement. 

The Company Will continue its practice of procuring higher effkiency tanks for use in 

commercial applications in the rental program. Many of the tanks are assurned to be residential 

tanks in commercial applications. As such, the per unit savings and costs are the same as those 

specified in the residential discussion. Gazifère currently procures approximately 100 tanks 

annually for the commercial rental program. Per unit savings are 49 m3. Net savings for this 

component are thus estimated at 4,900 mJ per year 

This component also includes an accommodation for the rental of larger commercial tanks. The 

focus for this effort Will be the continued procurement and rental of ASHRAE 90.1 B commercial 

tanks which have a higher energy rating and lower heat loss than the standard commercial tank. 

A projection of 20 units in Year one reflects the relatively small number of customers which use 

these tanks. Per unit savings are 700 m3 giving a total net savings of 14,000 m3. 

No incremental program costs for the commercial procurement effort are specified since this is 

the continuation of an existing procurement policy. 

Commercial Space Heating: Component 1. Higher Eficiency Boilers. 

The Company Will promote the use of higher efficiency mid-range and condensing commercial 

boilers using both an incentive mechanism and general awareness campaigns aimed at 

commercial dealers and contractors. Incentives for higher efficiency commercial boilers Will be 
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set at $0.05/m3 of savings up to a maximum of $2,000. It is expected that the average incentive 

Will be $1,000. The incentive and awareness campaigns Will focus on contractors and consulting 

engineers. Part of this effort Will utilize a registry of qualified dealers who Will be responsible 

for delivering the program. 

Participation is expected to be minimal initially as the infrastructure needs at least a year to get 

established. First year activities thus are purely support costs. The cost of the registry and 

supporting awareness information is estimated at $5,000. 

Total Commercial Sector Results. 

Table 3 provides the program results and the total commercial sector activities. Savings are 

projected to be approximately 19,000 m3 with total program costs of $5,000. 

Table 3. COMMERCIAL SECTOR PROGRAMS 

#OF FREE SAVINGS TOTAL INCENTIVES DIRECT TOTAL 
PARTIC RIDERS PER NET SUPPORT COSTS 

PARTIC SAVINGS COSTS 
M3 M3 

WATER HEATING COMP 1 100 0% 49 4,900 $ - $ -$ - 
COMP la 20 0% 700 14,000 $ - $ -$ - 

SPACE HEATING COMP 1 0 0% 0 $ - $ 5,000 $ 5,000 

TOTAL 180 NIA NIA 18,900 $ - $ 5,000 $ 5,000 
COMMERCIAL 
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5.3 IadustriaYCommercial Custom Energy Management Services (CEMS). 

Gazifère has a small number of large volume industrial customers. There are also a selection of 

larger commercial customers (termed fringe industrial) that cari benefit from industrial style 

technologies and service offerings. Both of these customer types are the focus of the CEMS 

program. The program leverages services currently offered through third parties such as 

consulting engineers and energy services companies. Gazifère is responsible for the 

customer/third party introduction and initial project mediation. As well, Gazifère Will provide 

partial funding of the initial audit. The third parties are responsible for delivering the energy 

efficient technologies and energy conservation measures. As part of the obligation of the third 

party receiving customer leads, they are responsible for reporting implemented savings back to 

the utility. 

The program uses a comprehensive approach to the market wherein no specific measure or 

technology is initially promoted, but the mechanism to identify and promote higher effrciency 

opportunities is established. This then allows volumes from a11 implemented measures, 

regardless of technology, to be claimed towards the DSM program. The savings potential is 

identifïed through an UP-front audit delivered by the engineering firm or energy services 

company. 

Gazifêre Will support this initial audit component by paying one-third of the audit cost up to a 

maximum of $5,000. This commitment by the utility is intended to both alleviate customer 

perceived risk and ensure that the audit and any eventual energy efficiency retrofïts are properly 

reported back to Gazifère. Note that both Union Gas and Enbridge Consumers Gas in Ontario 
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offer similar programs and have found that support of the audit is a very effective way of 

building interest in the savings potential for the customer. Most customers that have an audit 

performed do go on to implement at least some of the energy effrciency upgrades. 

Freeridership and life expectancy of measures is considered on a case by case basis, dependent 

on customer knowledge, market factor conditions and technology installed. 

Within the CEMS program, energy savings opportunities are evaluated within a number of 

potential areas. These include: 

Monitoring and Targeting (M&T) where a metering and tracking system is installed to 

educate energy users on conservation techniques. 

Boiler system evaluations including boiler audits and tune-ups. 

Heating equipment maintenance and replacement including rooftop units and make-up air 

systems. 

Process measures such as bumer systems, dryers or compressed air. 

Waste heat recovery analysis (pinch technologies). 

Experience in Ontario indicates that potential savings are signifïcant in a11 of the above areas. As 

an example, the Steam Saver audit program offered by Enbridge Consumers Gas has identifïed 

average savings of 16% within a simple payback period of -1.6 years. Savings at specifïc sites 

vary depending on the boiler application, quality of system design, and equipment condition. 
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As this program is primarily an infrastructure support effort initially, no savings have been 

estimated at this point. However, it is expected that -10% of industrial gas consumption could 

be economically achievable within a 2-3 year sales cycle. The cost of initiating the program 

relates to two requirements. First, there Will be introductory mailings, meeting costs and some 

small general expenses. Second, an extemal consultant Will be needed to assist in developing 

both the list of key deliverables for the audit and the terms of reference for the identification of 

potential partners. Incremental costs for a11 of these efforts are estimated at $10,000. In Year 1, 

it is forecast that three customers will take advantage of the audit. The cost is estimated at 

$5,000 for each for a total cost of $15,000 in audit incentives. Total program costs are thus 

$25,000. With the successfùl development of the infrastructure, savings should begin by Year 2. 

5.4 ResidentialKommercial Construction: Infrastructure Support 

Gazifêre Will undertake to support federal and provincial initiatives related to the implementation 

of better construction practices in the residential and commercial sectors. This component 

recognizes that significant improvements in construction practices in Quebec have already 

occurred - especially in the residential sector. However, there are still specifïc opportunities 

related to supporting higher building codes and training trades workers etc. This effort could 

also include facilitating or supporting the delivery of federal/provincial initiatives aimed at 

promoting energy efficiency in new construction. Specific programs that may apply include the 

federal Mode1 National Energy Codes and the Commercial Building Incentive Programs. 

As this is purely an infrastructure support program, no savings or cost estimates are specifïed in 

Year 1. 
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6. TOTAL BUDGET AND SAVINGS 

Table 4 provides the total savings and direct costs for the entire portfolio of programs in Year 1, 

where Year 1 is assumed to begin in October 2000. Total fu-st year direct costs 6 are expected to 

be $187,000 while savings are approximately 623,000 m3 per year. Costs and savings for 

subsequent years have not been established pending results of the infrastructure support efforts. 

Note as well that some program related expenditures may occur in FY1999. These are not 

accounted for in this assessment. 

Table 4. TOTAL PROGRAM RESULTS AND DIRECT COSTS 

SECTOR TOTAL NET INCENTIVES DIRECT TOTAL COST PER 
SAVINGS (M3) SUPPORT COSTS M3 SAVED 

COSTS 
RESIDENTIAL 604,168 $ 142,000 $ 15,000 $ 157,000 $ .260 

COMMERCIAL 18,900 $ 5,000 $ 5,000 $ .265 

INDUSTRIAL $ 15,000 $ 10,000 $ 25,000 

NEW CONSTR 

TOTAL 623,068 $ 157,000 $ 30,000 $ 187,000 $ .300 

Table 5 provides the total budget for Year 1. It includes both the direct costs as per Table 4 and 

a11 indirect costs which include research related costs, overheads etc. The overhead cost 

represents one full time equivalent (FTE) employee. Other costs include research and extemal 

consulting costs. Total cost for a11 DSM activities in Year 1 is estimated at $3 12,000. 

6 Direct costs are for program implementation and incentives. They do not include overheads or supporting research costs. 
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Table 5. TOTAL DIRECT AND INDIRECT COSTS 

COST TYPE YEAR 1 COST 

1 Incentives $157,000 

2 support Costs $30,000 

Total Direct Costs (1,2) $187,000 

3 Research $25,000 

4 Overheads $100,000 

Total Costs ( 1,2,3,4) $3 12,000 

Referring to Table 4, the cost per m3 savings value provides a useful indicator for comparative 

pur-poses. It is an index of total direct costs divided by total first year savings. Table 6 provides 

the costs and projected savings for the fïrst DSM plans filed by Union Gas and Enbridge 

Consumers Gas by major program area. It also shows the cost per m3 saved index. As cari be 

seen, Gazifere’s index falls between the two large Ontario utilities. More important however is 

the trend that has occurred in Ontario where the index has dropped significantly as the utilities 

gained experience with their programming activities. It is expected that Gazifère’s index would 

begin to drop as program experience is gained. Note as well that both Ontario utilities have very 

low industrial indices as compared to the other sectors. This is typical since industrial programs 

usually deliver signifïcant savings at minimal cost to the utility. Gazifere cari expect similar 

results once its industrial program is operationalized. 

. 
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Table 6. Other Utilitv Proglrams 

GAZIFÈRE ENBRIDGE CONSUMERS GAS UNION GAS 
1995 PLAN 1997 PIAN 

SECTOR SAVINGS TOTAL COST PER SAVINGS TOTAL COST PER SAVINGS TOTAL COST PER 
W3) COSTS M3 SAVED W3) COSTS M3 SAVED W3) COSTS M3 SAVED 

RESIDENTIAL 604,168 $ 157,000 $ 0.260 803,000 $ 1,044,000 $ 1.300 3,232,OOO $ 1,050,OOO $ 0.325 

COMMERCIAL 18,900 $ 5,000 $ 0.265 294,000 $ 360,000 $ 1,224 624,000 $ 800,000 $ 1.283 

INDUSTRIAL $ 25,000 891,000 $ 1,247,OOO $ 1.400 7,395,OOO $ 500,000 $ .068 

AGRICULTURE 32,000 $ 50,000 $ 1.55 

TOTAL 623,068 $ 187,000 $ 0.300 1,988,OOO $2,651,000 $ 1.334 11,283,OOO $2,400,000 $ 0.213 

Total costs are direct costs, excluding overheads. 

7. NEXT STEPS 

l Operationalizing this Plan - The need to develop an implementation/business plan. Staff 

commitments, training needs, marketing data and literature and infrastructure support 

requirements need to be confirmed and built into the business plan. As indicated, it is 

expected that one full time equivalent (FTE) resource Will be needed in Year 1 as well as 

some specialized consulting services in some program areas - notably industrial. Gazifere 

may wish to allocate a number of people initially to get the programs started. Resources 

could then be tut back as the programs are established. Note that it is important that 

programs be developed and delivered in all areas in the same time frame. This helps to 

establish the energy efficiency message in the marketplace and also builds synergy between 

the various programs. The synergistic effects are especially important since many of the 

delivery agents operate in more than one market. 

l Develop monitoring and evaluation plans and tools. The short term requirement is for a 

tracking tool which allows for monthly reporting of number of customers, net savings, 

incentive and support costs. This tool cari be as simple as a spreadsheet which is manually 

updated or a more sophisticated automated system. 
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l Build on the current programs and develop new programs. Beyond Year 1, Gazifère Will 

need to fine-tune the existing menu of programs based on their initial successes and may also 

need to put in place new program components. In particular, the infrastructure support 

efforts have higher uncertainty than the other program components and careful monitoring of 

market reaction to the programs Will be required. 

8. PERFORMANCE BASED INCENTIVES 

The use of Shared Savings Incentive Mechanisms (SSM) to promote energy efficiency at utilities 

is becoming more common in Canada and the U.S. The basic rationale is that energy efficiency 

represents a new business undertaking for utilities which does not contribute to profits. This 

concept is underscored by traditional regulatory practices which generally link the earnings of a 

utility to its total sales. Because energy effïciency decreases load, the fundamental orientation of 

conventional regulatory practice penalizes energy efficiency investments. Shared savings 

incentives to reward utility DSM activities were first proposed in the U.S. in 1988 as a way to 

address this regulatory bias. They are intended to compensate the utility for the extra costs and 

efforts associated with operating DSM programs. Note that a separate mechanism - the Lost- 

Revenue Adjustment Mechanism or LRAM is often used in conjunction with the SSM to 

compensate specifically for the lost revenues. As such the LRAM is mainly intended to reduce 

or eliminate one of the major disincentives to DSM, but it does not necessarily provide a positive 

incentive to promote DSM. 

The basic idea with an SSM is that the benefits of cost effective energy efficiency improvements 

promoted by the utility cari be shared among the customers participating in the utility program, 
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all utility ratepayers, and the utility. For the participants, the energy (natural gas) bill is lowered. 

For the utility ratepayers, the costs of providing natural gas are reduced as compared to the utility 

doing nothing to promote energy effïciency. For thé utility, a fraction of the net savings to a11 

ratepayers is retained as earnings. There are a variety of models used to determine the exact 

amount of the SSM and the selection of the approach is usually made in the context of the 

utility ’ s specifïc circumstances. In Ontario, both Union Gas and Enbridge Consumers Gas in 

Ontario have proposed the use of SSMs to the Ontario Energy Board. 

Studies conducted by the American Council for an Energy Efficient Economy’ indicate that for 

energy efficiency efforts, utilities that make use of an SSM generally out-perform utilities that do 

not have an SSM. There are a variety of reasons for this, however the main impact likely relates 

to the allocation of corporate resources to the energy efficiency activities. Energy efflciency 

activities compete with other corporate resources and if DSM activities are seen to be profitable, 

they are more likely to receive appropriate consideration in the context of the other activities. In 

addition, DSM activities are a non-traditional activity for the utility which require significant 

resources and effort. 

Recent evidence in Ontario suggests that support for the SSM concept Will corne from the 

majority of parties in the stakeholder process. Both industry and environmental advocates see 

the use of the SSM as a way of both rewarding the utility for legitimate DSM activities and 

ensuring that there is an economic argument for those activities. While it is acknowledged that 

the gas utilities continue to operate in a regulated environment, it is also accepted that that 

’ Regulatory Incentives for Demand-Side Management, Chapter 12. American Council for an Energy Effkient Economy. May, 
1992. 
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environment is increasingly competitive and there needs to be a “business case” developed for ail 

activities. The SSM supports the development of the business case for DSM. 

The adoption of an SSM is important to the utility, customers and the regulatory authority. It 

gives the appropriate signals to a11 parties regarding the commitment to energy effïciency. 
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APPENDIX A P 

DSM PROGRAM DEVELOPMENT 



. 

DSM program design, development and implementation has evolved signifïcantly since 

the fïrst efforts undertaken by U.S. electric utilities. In Ontario, the major natural gas 

utilities - Enbridge Consumers Gas and Union Gas have been delivering energy 

efficiency programs for a number of years. Both utilities have developed and filed 

comprehensive DSM plans with the regulatory authority - the Ontario Energy Board 

(OEB). These plans represent the state-of-the-art with respect to DSM planning. The 

process in Ontario has identified a number of key objectives and components for any 

DSM plan. These are discussed in detail below. 

1. DSM Principles and Obiectives , 

The following is a list of principles and objectives currently used by the gas utilities in 

Ontario to assist in selecting and prioritizing individual DSM initiatives. 

1.1 DSM PrinciDles 

l Facilitate the efficient use of gas by customers in each market segment by developing 

and delivering customer-valued DSM programs. 

l Foster and support DSM innovation and experimentation, new technologies and 

methodologies. 

l Aspire towards permanent market transformation where customer attitudes and actions 

place a priority on energy efficiency. 

l Ensure that the DSM efforts do not result in undue rate impacts on customers. 
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0 Employ a user pay principle subject where cost recovery Will not unduly restrict 

program participation. 

1.2 DSM Obiectives 

Develop and implement a societal cost effective portfolio of DSM programs that 

reduces natural gas consumption. These programs Will: . 

fùlfill customer needs, 

identify and address market barriers, 

to the degree possible and practical, ensure that lost opportunities are captured; 

allocate to, and appropriately recover, DSM program costs and revenue 

impacts fi-om the individual rate classes. 

Conduct effective monitoring and evaluation for each program to provide measurable 

feedback on customer participation and satisfaction, program delivery mechanisms, 

load impacts, and emissions reductions. 

Build upon existing market expertise to reduce duplication of effort by utilizing the 

opportunities to partner with other stakeholders. 

Ensure open dialogue with interested or affected parties through a forma1 consultative 

process. 

I. Framework for the DeveloDment of a Portfolio of DSM Proerams 

There are a number of components required to develop a defensible plan. The following 

sections highlight the typical approach used in many jurisdictions. The level of effort 
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Will vary dependent upon data availability, market characteristics and budgetary 

constraints, however, most plans are generally developed using this format. 

2.1 Select Screening Methodoloev 

DSM programs and the measures they promote are expected to be cost effective. The 

most commonly used set of tests used by utilities to screen DSM initiatives are those 

developed in the 1980’s by the California Energy Commission. Of these, the “Societal 

Cost Test” which measures the costs and benefits of DSM from a societal perspective is 

the hurdle test for DSM programs currently offered by the gas utilities in Ontario.’ In this 

test, the benefits are expressed in terms of the avoided cost of natural gas. ‘The costs 

consist of incremental equipment cost and utility program costs. The test as applied in 

Ontario also allows for the use of monetary values for emissions reductions as an added 

benefit, and both Enbridge Consumers Gas and Union Gas make use of this feature. 

As a second-level screen, the utilities consider the “Rate-payer Impact Measure Test” 

(RIM). This test measures the affect on rates of the implementation of a DSM initiative. 

While this is not a hurdle test, the expectation is that the results of this test for the 

portfolio of programs Will not be considered “undueY2 

There are a variety of software tools that are used in the cost effectiveness analysis of 

DSM programs. Enbridge Consumers Gas and Union Gas both use the same Excel based 

spreadsheet mode1 which allows for the expression of streams of costs and benefïts in a 

single Net Present Value (NPV) number. 

1 For a full discussion, sec the “Standard Practice for Cost-Benefit Analysis of Conservation and Load Management 
Programs”, Califomia Encrgy Commission, 1987. 

* While “undue” bas not been clearly defined, it is generally understood that rate impacts should be less than 1%. 
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2.2 Develor, Avoided Costs 

Avoided or marginal cost(s) represent the benefits from the implementation of a DSM 

program. They are usually expressed in terms of forecast streams of expenditures that the 

utility undertakes to supply incremental natural gas. As such, they consist of throughput 

purchases, storage costs and investments in facilities and equipment (including 

construction) associated with the delivery of an incremental supply of natural gas. 

2.3 Develop Relevant Market Data and Information 

Certain market data is required to support the development of the planning projections 

and assumptions. This includes information regarding the number and type of customers, 

the nature of their facilities and equipment, and projections of how these are expected to 

change over time. Typically, gas utilities have reasonably good data on number of 
. 

customers by class and numbers of specifïc types of technologies (water heaters, fùrnaces 

etc.). Less certain are the data related to other specific loads (commercial boilers, for 

example) and the forecasts of the various components. It is necessary to make certain 

assumptions for the missing data and develop forecasts where appropriate. 

2.4 DeveloD List of Cost Effective Technologies to be Included in Proerams 

Ultimately, the portfolio of programs Will rely on specific equipment to deliver the 

energy eficiency savings. As indicated, a11 technologies are expected to be cost effective 

from the societal perspective. A list of technologies that meet this criterion is required to 

feed the eventual program designs. Certain specific information is required for each 

APPENDIX A 4 



technology considered. This information represents the basics for cost effectiveness 

analysis. For both the existing (base case) technology and the energy effrcient 

technology, the requirements are: 

0 annual usage, 

0 installed cost, 

0 expected equipment life. 

Based on this information, estimates of incremental cost and savings are used in 

conjunction with the avoided costs to determine the cost effectiveness for each 

technology considered. Those that are cost effective are then considered for inclusion in 

a program or programs. 

Both Enbridge Consumers Gas and Union Gas have developed well-documented lists of 

energy effrcient technologies covering a variety of residential, commercial and industrial 

equipment types. This information resides in the public domain and represents an 

excellent foundation for Gazifere’s efforts in this area. 

2.5 Develop and Screen Potential Proerams and Select Candidate Prow-ams 

For our purposes, “program” is defmed as a aof cost effective DSM measures, using a 

number of delivery channels to encourage decision makers to make energy effrciency 

investment choices. This means that the screening process for programs is based on a 

composite of the included measures, the forecasted penetration of those measures, their 

fkeeridership value, and a11 direct program costs. Overhead costs and other indirect 

expenditures are included at the aggregate level. Together these provide for an analysis of 

the total costs and benefïts for the delivery of DSM activities in total. 
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In this process, the selection of candidate programs is more accurately described as a 

selection of the level of effort among programs and the emphasis given to program 

elements. This process is usually an iterative one that includes a variety of more 

qualitative considerations such as timing, resource constraints, market characteristics and 

competitive forces. The goal is to have a defensible set of programs that meet the criteria 

defïned at the outset. 

2.6 Develop Monitorinn and Evaluation (M&E) Strateeies 

M&E is undertaken for a number of reasons. The Regulator needs to ensure that program 

expectations are tracked and evaluated. There may be both Lost Revenue Adjustment 

Mechanisms (LRAM) or Shared Savings Mechanisms (SSM) that the Regulator adopts. 

Both require rigourous tracking and evaluation. The utility also needs to ensure that its 

programs are delivered cost effectively and meet shareholder expectations. Evaluation 

cari also assist in fine-tuning program designs as the programs are rolled out. 

M&E plans usually include two general types of evaluation: impact and process. Impact 

evaluations focus on the actual impacts of the programs - number of participants, savings 

and costs. Impact evaluations require that these data are collected in a consistent and 

documented manner. Most utilities develop an electronic tracking system to support this 

exercise. For LRAM variante reporting, the data is normally updated monthly. Process 

evaluations focus on how well the various delivery mechanisms operated and are more 

qualitative in nature. Process evaluations ofien rely on surveys, focus groap research etc. 

to collect the required information. 
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While there is a significant amount of previous experience fi-om other utilities to draw on, 

M&E plans are very specifk to the franchise. Experience in Ontario also indicates that 

they need to be developed as part of the planning stage, not as an afterthought. Research 

requirements are often easy to identifl in a planning scenario but become less SO when 

the focus shifis to implementation. . 

2.7 Intervenor and Reeulatory Review 

The consultative process is an important facet of securing regulatory acceptance. The 

Ontario experience clearly shows that involvement of the various intervenors at the 

earliest stages of the DSM Plan is critical for the development of a Plan that a11 the 

various parties agree to. 

. 
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APPENDIX B 

TECHNOLOGY DATA AND SCREENING RESULTS 



RESIDENTIAL NEW CONSTRUCTION MEASURES 

Water Heabng Condenmng Gas Water Heatm 

Wata Heeting Direct Vent Water Heater 

Water Heatmg C3zy Water Heat Recovery 

Water Heating High Efficiency Water Heater 

Water Heating H&tal clotheswasha 

Water Heating Hot Watn Recirculation No Recirculation Syetem wes timera and control for “ondemand” water 224 

Water Heatmg PipJMlhbOll-RlllWrap ExGting Pipe - No Wrap Wrap fùll length of water pipe to reduce hent lors 

Wata Heating Pipe hlsulatlon - one metre Exietiq pipe - No Wrep Wrap one metre of water pipe to reduce heat loss 

Water Heatmg Pipe InsuMon - Two metres Existing Rpe - No Wrap Wrap two metrea of wata pipe to reduce heat 10s~ 

Water Heatmg Set point Reduchon Standard Water Heater Lowerstanktemperaturefrom 140Fto 13OF 

Water Heating Solar Assie@d Water Heater Standard Water Heater Solar assisted water heating with naturel gas back up 

Water Heating Tar&es Wnter Heuter Standard Water Heater 95% energy factor - no storage Eank 

Water Heating ultra Hi& Ef-fiaency Water Heater Standard Water Heater Premium Tank - 67% enerpy tüctor 

34 

11 

17 

100 

400 

120 

51 

Power Vent Water Heater 86% energy factor 200 

Power Vent Water Heater Direct venting wlth outdoor air 50 

No Heat Recwery Heat exchanger on outiet water recovera heat 240 

Standard Water Heater Procurement Standard - 65% energy fwtor 

ConventionaI Clothemvwher Front loading clothm waeha, uses 58% less 

uater (40% Iess hot water) 

49 

70 

s 1,ooo.oo 15 

s 100.00 15 

S 500.00 15 

S 14.83 15 

s 400.00 15 

s 50000 

S 63.00 

S 3.50 

S 400 

â 

15 

20 

20 

20 

15 

15 

15 

15 

No 

No 

YkW 

Yes 

Yes 

S 2,200 00 

S 1,300.00 

S 50 00 

No 

No 

YeS 

Water Heeting Water Heater with Heat Trap Standard Water Heater Reducea nugration of heat into pipes 17 5 20.00 15 YtS 

No 

No 

No 

YeS 

No 
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RESIDENTIAL NEW CONSTRUCTION MEASURES 

Space Heahnp Attx 

Space Coobng 

(R-40) (R-30) of insolation in the atbc beyond Increase amount 

buildmg code 

s 15000 30 NO 

Space Hnbng Bammmt Upgrade Package OBC Home Baeemmt Upgrade Package including 

under slab insulation 
400 S 70000 25 Yn 

HmtiIlg H.E. Fumace & P V. Tank Water Heater with Air Handle~ 204 S 20000 15 No 

Comprehmeive Air Sealing Stsndard Air Sealiq Cmnpreheneivs duct nnd eill plate eealing for air Ieakage 

and HVAC deeign and balancing 

600 S 1,200 00 

S 8,OOO.OO 

S 700.00 

S 500.00 

15 No 

Spce Heating Gae Heat F’ump High Eficimcy Fumace Performance rating of 1.3 450 

Space Heeting Hi& Eflïcimcy Fumace Mid Efficimcy Fumace Condensing Cias Fumace 416 

Heat remvery vmtdator (HRV) No HRV Recovera heat 10s~ in vmtilation - 

intake air 

pre-heat 

19 No 

19 No 

20 No 

Low E Wmdows (R-3) Standard Windows (R-2) 165 sq fi upgrading ofwindow or e.U 

typical sized home 

ina S 250.00 25 YW 

standard Windows (R-2) windowr m a 250 sq A upgradq of window or all 

cwtom home 

S 320.00 25 YW 

Triple Pane plus Low E Windows Standard Windows (R-2) of window 250eqftupgrading 

cwtom home 

ina 

220 

105 

159 

300 25 No 

Progmmmable ‘Ihennoetat Standard Thermostat Lowm heatiq and cooling requimnmt whm 

home is un-occupied 

160 

R2000 Home OBC Home Performance Standard - 40% mviqa on heating load 800 

S 3.000 00 

S 25.00 

S 2,OOO.OO 

20 YeS 

30 YW 

SP- H-m Combinabon WaterISpace 

Water Heatmg unit 

SP- H=hng 
SP= cooling 

Space Heatirg 

Space cooling 

Space Hatiq 

spacecooling 

Space Heatin,g 

SP- cm 

Low E Wmdows (R-3) 

Spwe HeatGq 

SP- ~h3 

Space Heating 

SP- cooling 

Space Heating 
space coohng 
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RESIDENTIAL EXISTING HOMES MEASURES 

Water Heatmg Condemmg Glas Water Heater 

Water Heatmg Ihrect Vent Water Heater 

Water Hmting Faucet Aeraton 

Water Heatmg Grey Water Heat Recovety 

Water Heating High Efficimcy Water Heater 

Water Heatmg HorizmtaI clotheewasher Convmtiond Clotheewaeher 

Water Heating 

Water Heabng 

Water Heatmg 

Water Heatmg 

Wata Heating 

Water Heating 

Watn Heatmg 

Water Heating 

Water Heating 

Water Heating 

Water Heabng 

Hot Water Recirculation 

Low Flow Showerhead 

F’qe Insulation - FuIl -p 

Pps Iwulation - One metre 

Pipe huulation - ‘Ikro metres 

Set Point Reduction 

Solar Aeeisted Water Heater 

Tankless Water Heata 

Ultra Hi& Efficimcy Water Heater 

Water Heater with Heat Trap 

Water Heeter Blmket 

Standard Water Heater 

Power Vent Weter Heater 

Exieting faucet 

No Heat Recovery 

Standard Water Heater 

No Recirculation 

Exbting Showerhead 

Existing Pipe - No Wrap 

ExietingPipe-NoWrap 

Exnting Rpe - No Wrap 

Standard Watn Heater 

Standard Weter Heater 

Standard Water Heater 

Standard Water Heater 

Standard Water Heater 

Standard Water Heater 

86% mergy factor 

Direct Ventmg with outdoor air 

htall aemtora that reduce water 50~ 

Heat exchanger on outlet water recoven heat 

Procurement Standard - 65% mergy 
before volume adjwtmmt 

Front loading clother waeher, uses 58% less 
water (40% lew hot water) 

70 S 400.00 15 No 

System uses timers and controlr for “on-demend” water 224 

93 

34 

Il 

17 

100 

400 

120 

Sl 

17 

54 

Imtall rhowerheads that reduce water flow 

Wrap tûlI length of water pipe to reduce heat loes 

Wrap one metre of water pope to reduce heat loss 

Wrap two metrer of water pipe to reduce heat losa 

Lowere tank temperature from 140 F to 130 F. 

Solar asmsted water heater wth Mural &as back up 

95% mergy factor - no storage tank 

Premium Tank - 67O% mergy factor 

Reduces migration of heat into pipes 

Wrap water heater (Selected pre 1990 tankn only) 

219 

50 

17 

240 

49 

S 

S 

S 

S 

S 

S 

S 

S 

S 

s 

S 

500.00 

10.00 

63.00 

3.50 

4.00 

2,200.OO 

1,300 00 

50.00 

20.00 

40.00 

15 

11 

20 

20 

20 

15 

15 

15 

15 

15 

10 

No 

No 

Yer 

No 

YU 

No 

YW 

No 

YW 

YeS 

YU 

No 

No 

YU 

YIZS 

YW 

. 
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RESIDENTIAL EXISTING HOMES MEASURES 

Space Heatmg 
Space Coobng 

Atbc lnsulahon (R-40) R-32 Increase the amount of insulahon m the attic dunng upgrade 65 

Spce Heating 

Space Heating 
Water Heating 

BasemmtAirSeding 

Basemmt Ineulation (R- 12) 

Combination WaterLSpace Heating 
unit 

Noairseahng 

R-O 400 

H.E. Fumace & P.V. Water 
Hmter 

Contracter installed air sealing of siE plates and utility openings 

InstaU full height inmlation in un-Enished basemmt 

Water Heater wtth Air Handler 

200 

204 

Space Heatirtg 

SP= cm 

Do 1t YounelfDra5 Proofing Standard ‘Ikmal Envelope Improve thermal mvelop through caulking & 
weatherstripping 

80 

Spce Heating 

SP- coobins 

Rom Indation (R-28) R-4 InetaU insolation under floors to reduce heat loss 
(main floor only) 

180 

Space Heating 
space cooling 

Heat xecovery vmtihtm (HRV) No HRV Recovers heat loss in ventilation - used to pre-heat 
in-take air 

275 

Space Heating 

Spaa Heating 

High Efficimcy Boiler 

High Effiamcy Fumace 

Mid eficimcy boikr - eariy rephcemmt 
of Rmtal Convnoim Buma 

Standard Eff. Boiler 

Mid Efficimt Fumace 

Condensmg Boila 

Condensing Fumace 

675 

679 

RCB unit Mid efficimcy unit (approx 83% ANE) 1093 

Low E Window (R-3) standard windows (R-2) 60 sq 5 upgrading of window or 4 windows in a 
typical size home 

66 

Space Heating 
spce cding 

Progmmmable Thermostat standard ThermoItat Lowers heating and cooling requirement whm 
home is un-occupied 

212 

Space Heating Rad Reflecton No Rad Reflectors Insubute behmd rad to reduce heat low 150 

Space Heating 
Space Ccding 

nlermal Door WOOdh Hrgher insulation value thon wood door 83 

Space Heating 
Space coolmg 

wan Iwulation (R-l 2) R-O 1n~W rigtd insolation during siding retrofit 500 

Space Heating 
spce cooling 

Whole-house weatherizabon Standard lhrmal Envelope Contracter instaUed comprehensive weatherizahon 600 

s 

S 

S 

s 

s 

S 

S 

S 

S 

s 

s 

S 

S 

S 

S 

S 

18600 

300 00 

1,100 00 

20000 

100.00 

340.00 

700.00 

1,500.oo 

1,314 00 

386 00 

70 00 

275.00 

50.00 

1.300.00 

1,200.OO 

25 No 

25 Yer 

25 No 

15 YW 

10 Y.3 

25 YU 

20 No 

20 No 

18 YU 

10 YW 

25 Yer 

20 Yer 

15 No 

25 Yer 

25 No 

25 Yes 

Clotha Drying Moishue Smmr 4 No moistum sensor Shuts off dryer when clothes are dry . 10 S 30.00 14 No 
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SMALL COMMERCIAL NEW CONSTRUCTION MEASURES 
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N’ater Heahnp ASHRAE 90 Water Heater m Power Vent Water Heater 5% efficiency improvernent over convenhonai tank 150 s 400 00 10 No 
Resbxunnt 

Water Heatiq Condewing Gas 

Restaurant 

Wate-r Heater ur Power Vent Water Heater 86% energy factor 800 s 2,000 00 10 No 

Water Heatq 

Water Heatirq 

Direct Vent Water Heater Power Vent Water Heater 

Recovery in No Heat Recovexy 

Direct Venting w~th outdoor air SO 

960 

S 10000 

S 1,ooo 00 

15 

10 

No 

No Grey Water Heat 

R-t 

Heat exchanger on outlet water recovers heat 

Water Heating Hi& Efficimcy Weter Heater 

Water Heating PipeInmlation-FtdlWKlp 

Wsta Heating Pipe lnsulahon - One metre 

Water Heabng Pipe lnsulahon - Two metrw 

Water Heatmg Set point Reduction 

Water Heating Sohr Awisted Water 

fM %illl”l~ hd 

Standard Water Hater 

ExistingF’ipe-NoWrnp 

Exi&ingPipe-NoWrap 

Exieting Pipe -No Wrap 

Standard Wster Heater 

Standard Water Heater 

Procurement Standard - 65% energy factor 

Wrap Fall Ier& of water pipe to reduce heat lom 

Wrap one metre of water pipe to reduce heat low 

Wrep two metres of weter pipe to reduce heat lors 

Lowerx tank temperature from 140 Fto 130 F 

Solar ae&ted water heating with naturel gas back up 

49 

34 

11 

17 

100 

1200 

S 14 83 

S 63 00 

S 3.50 

S 400 

S 

S 2.200.00 

15 

20 

20 

20 

15 

1s 

YW 

No 

YeS 

YW 

YeS 

No 

Water Heating Tanklew Water Heater 

Water Heating Ultra Hi& Efficiency Water Heater 

Standard Water Heater 

Standard Water Heater 

95% energy factor - no rtorage tank 

Premium Tank - 67% emxgy fàctor 

120 

51 

S 1,300 00 

S 50.00 

15 

15 

No 

YW 

. 
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SMALL COMMERCIAL NEW CONSTRUCTION MEASURES 

Increase amount of insolation m the attic beyond 

building code 

Space Heabng Attic Imndahon (R-40) 

Space Coolmg 

(R-30) S 150 00 30 No 

Space Heatkg 

space cooling 

G?OGO Construction ASHRAE 90 1 Conebuction Comprehensive thermal shell 

heatingkoolirg ey-stem 

and high efficiency 900 S 50000 25 YW 

Space Heating Combination WaterLSpace 

Water Heating Unit in Reetaurnnt 

H.E. Fumace & P.V. Tank Water Heater with Air Handler 816 S 600.00 10 Yer 

$-me Heeting Ch Heat Pump Hi& Efficiency Fumace Performance rating of 1.3 450 

Spact Hating High Eflkiency t+mace Mid Efficiency Fumace Condensing Fumace 416 

Spce Heating High Etliciency Boiler - condensing Standard Abnoepheric Boiler Condenming boiier 

Space Heating Mid Efficiency Boiler Standard Atmospheric Boikr Mid effiaency unit (approx 83% AFlJE) 

Space Heating 

space cocding 

Heat recovery ventitor (HRV) No HRV Recoverm 

mtake air 

heat 10s~ in ventilation - ueed to pre-heat 

750 

500 

220 

S 8,OOO.OO 19 

S 700.00 19 

S l,OOO.OO 30 

S 600.00 30 

S 500.00 20 

No 

YW 

YW 

YeS 

No 

Space Heating 

spece cwling 

Low E Windows (R-3) Standard Windows (R-2) 250 sq ft upgn&ng of window or all windows in a 
typical commercial building 

159 S 320 00 25 Yes 

Spce Heeting 

space cooling 

TriPIe Pane plus Low E Windows Standard Windows (R-2) 250 sq R upgrading of wmdow 
typicd commercial buihhng 

orallwindowsina 300 S 3,OoO.OO 25 No 

Space Heating 

space cooling 
Progemmable Thermostat Standard Thermostat Lowm heating and cooling requirernent when 

building is un-occupied 

160 S 25.00 20 Y.88 
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LARGE COMMERCIAL NEW CONSTRUCTION MEASURES 

Water Heatmg ASHRAE 90 I Water Heater m Power Vent Water Heater 5% efficrency unprovement over conventional tank 700 S 450 00 10 Yn 
Large Apphcabon 

Water Heahng Boiler Load Control Standard boikr no control Customrzed systern oaves 30°% on 100.000 m3 per year S 10,000.00 15 YW I 

Water Hesting High Efficiency Water Heater - 83% Standard Water Heater 83% AFUE with 14,000 m3 per year 2880 S 4,oOo.OO 20 YW 

Water Hating Hi& Efficiency Water Heater - 94% Standard Water Heater 94% AFUE with 14,000 m3 per year 4320 s 14,000 00 20 No 

Water Heatng Water Heater Load Control Standard Water Heater Cwtomized system caves 30% on 14,000 m3 per year 4320 S 5,ooo.oo 15 YW 

Space Heating Building ControIs Exishng Controls Electron~ control systern m 50,000 sq A building 20000 s 30,000 00 20 YW 

space cwling 

Space Heating Building ControIs Exrsbng Controla Electron~ control qskrn in 200,000 oq A buihliq 6oooo s 15o,ooooo 20 No 

space cooling 

SP- H-W c2000 ccmltNction ASHRAE 90 1 Construction Cornprehensive thermal shell and high efficiency 55ooo S 25,000 00 25 YeS 

sjmcecwling hearingkooling system 

Space Hcatmg Hi& Efficiency Boikr - condensing Standard Abnosphtic Boikr Condensing boiler with AFUE in excess of 93% 3ooOa S 32,500 00 30 YW 

Space Hcating Mid Efficiency Boiler Standard Abnospheric Boila Boik wrth ANE in excess of 82% 26000 S 20,OOO.OO 30 YW 

Space Heating Mcdulating Boiler Standard Abnoepheric Boikr Hi&er o~erating efficiency 25000 S 8,000 00 30 YW 

4 
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SMALL COMMERCIAL EXISTING BUILDINGS MEASURES 

Water Heahng ASHRAE 90 1 U’ater Heater in 
Restaurent 

3 :_ 
Power Vent Water Heater 5% efficrency improvement over conventional tenk 

Heater m Condensing Gae Water 

Restaurant 

Power Vent Water Heatn 86% mergy facto1 

Direct Vent Water Heater Power Vent Water Heater Duect Venting wrth outdoor air 

Cmy Water Heat Recovery in 

RcrhmPnl 

No Heat Recove.ry Heat exchanger on outlet water recovera heat 

Water Hating Hi& EfTiciency Water Heater Standard Watcr Heater Procurement Standard - 65% energy fàctor 

Hairontal cloth-ha in 
Laundnunat (high use) 

ConventionaI Cloth-her Front loading clothes waeher, usea 58% leur 

water (40% less hot water) 

Wster Heating Pi~ebsulation-Fullwrap Exsting Pipe - No Wrap Wrap tûll length of water pipe to reduce heat losr 

kpe Indahon - One metre Existing Pipe - No Wrap Wrap one metre of water pipe to reduce heat loss 

Water Heahng Pipe lnsulation - Two metres -Pipe-NoWrap Wrap two metrea of water prpe to reduce heat 10s~ 

Standard Water Heater Lowerstanktemperaturefrum 14OFto 130F 

Henter Standard Water Heater Sohu aaeisted water heatmg with nahual gas back up 

Water Heating Ultra Hi& Efficieucy Water Heater Standard Water Heater Pmnium Tank - 67W energ factor 

150 10 No S 400 00 

Water Heating 800 S 2,OoO.oO 10 No 

Water Heating 

Water Heating 

50 

960 

S 100.00 

S 1.00000 

15 

10 

No 

No 

Water Heatmg 

49 

279 

S 14 83 

S 400.00 

15 

10 

YW 

No 

Water Heetiq 

Water Heahng Set point Reduction 

Water Heating Solar Anieted Watcr 

for swimming Pool 

34 

11 

17 

100 

1200 

S 63.00 

S 3.50 

S 4.00 

s - 

S 2.200.00 

20 

20 

20 

15 

15 

No 

Yes 

YW 

YW 

No 

51 S 50.00 15 Yes 
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SMALL COMMERCIAL EXISTING BUILDINGS MEASURES 

Space Heahng 

SpaceCooImg 

AtQc Insulahon (R-40) (R-30) Increase amount of insulabon III atbc during upgrade 65 s 186 00 30 No 

Span Heating- Combination Water&ace Heating 

Water Heating Umt III Restaurant 

H E. Fumace & P V Tank Water Heater wrth Au Handler 816 s 60000 10 YW 

Space Heabng Gas Heat Pump HI& Efficiency Fumace 

Space Heatmg Hi& Efficiency Fumace Mid Efficiency Fumace 

Performance raring of 1.3 450 

Condensing Fumace 416 

Spaa Hcating High Efficiency Boiler - condensmg Standard Abnorpheric Boiler Condensing boiter 750 

Space Heating Mid Efficimcy Boiln Standard Abnorphcric Boiler Mid efficiency urut (approx 83% 

Space Heating 

Spce cooling 

Heat recovery ventilator (HRV) No HRV Recovers heat loss rn 

mtake air 

venhlation - used to pre-heat 275 

8,OOO.OO 

700.00 

1 ,OOO.oo 

600.00 

70000 

19 

19 

30 

30 

20 

No 

YeS 

YW 

YeS 

No 

Space Heatq 
space coohng 

Low E Windows (R-3) Standard Windows (R-2) 250 nq fi upgradmg of window 

commercial building 
or all ma 159 S 320.00 25 Yer 

Space Heating 
space coolirlg 

Triple Pane phu Low E Windoars Standard Wmdows (R-2) 250 aq ft upgdmg of window M dl windowe in a 

typical commercial building 

300 

Lowers heating and cooling requirement when 
building E un-occupied 

212 

s 3,000 00 25 NO 

Space Hcating 
Spaa cooling 

Prqrammable lhmostat standard Thermostat S 25.00 20 YW 

4 
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LARGE COMMERCIAL EXISTING BUILDINGS MEASURES 

..< ‘.. ..<............. . . . . . . . . . . . . . . . . . . . . . ...< . ~ :__:._ :_ ..,_,: ‘.’ ~.‘.~_._~_~ : : ,.:., :_:_ ..: ,.,.,.: _.,.: ,.> ,.,. :.: . . . . . . . . ;:_ ,.,<: ..‘. :.:.:., ,.,.,.,.,.,._ ..,.. ,.< : .;_.,.: .,.,._.,., :.,.:_:.:._.:.;:.:.‘.:.: :.:...:.:.,.:.:.~:.:.~:.:.:.:.:.:.~:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:...:.:.:.~.:.~:.:.:.:.. :.:.:.>: .,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., ,.,. :.:.:.:.:.:.:.:.:.:.:.. 
: ::..: ,.,.. .:.... ..::. . . . . . ..i _..._.,.. . . . . . . . . . . ::. _.:. .:..: . . . . . ...<.... .,..... ..:.: :::::::::::::,::::::::::::: :.::.. .;.. .: :... ..:......_. .._.. . . . . . . . . . . . . . . . . . . . . . . . ,.......,.....;............. . . . . . . . ,.:....... . . . . . ::. ,.......... .:: . . . . . ...< . . . . . . . ._.. . ...: _.......::. . . . . . . . . . . 
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N’ater Heaw ASHRAE 90 1 Water Heater UI Power Vent Water Heater 5% efficrency rrnprovement over convenbonal tank 700 S 450 00 10 YW 
Large Apphcahon 

Water Heabng Borler Load Control Standard boiler no control Cuwtomized @em waves 30% on 100,000 m3 per year 3oooo S 10,000.00 15 Yen 

Water Heatmg Hrgh Effiaency Water Heater - 83% Standard Water Heater 83% AFUE with 14,000 m3 per year 2880 S 4,000 00 20 Yer 

l Water Heahng Hrgh Effinency Water Heater - 94% Standard Water Heater 94% AFUE with 14,ooO m3 per year 4320 S 14,000.00 20 No 

Water Heahng Wata Heater Load Control Standard Water Heater Cuatomized eyttem unver 30% on 14,000 m3 per year 4320 S 5,000 00 15 Yer 

Space Heating Building Controts Existing ControLc Electronic control syetem m 50,000 sq fi building 20000 S 30,000 00 20 Yes 
space coolmg 

Space Heating Sud- Controls Exdng Conbob Electronic control ryrtem m 200,000 rq A burlding 6oooo S 150,000.00 20 No 
Space Coding 

Space Heating Hi Efficiency Borler - condmsing Standard Atmorpheric Boiler Condensing boiler anth AFUE in excees of 93% S 32.500 00 YCl 

/ 
Space Heatmg Mid Efframcy Boiler Standard Abnospheric Boiler B~iler with AFUE in excess of 82% 26000 S 20,000 00 30 YW 

Space H=hng Modldating Boikr Standard Atmoepheric Boiler Hi& operating efficiency 25000 S 8,000 00 30 Yeo 

l 
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MICHAEL RICHARD SINGLETON 

PROFESSIONAL EXPERIENCE 

1995 - Present President, Future Thoughts Consulting 
Member of the Global Energy Services Consortium (GES) 
Toronto, Ontario 

+ Provision of energy services to utilities, government agencies and industry in the areas of resource 
planning, conservation and environmental assessments and financial evaluations. 

+ Currently providing support services to the Energy Effciency Programs Departments at Enbridge 
Consumers Gas and Union Gas Ltd. Services include technology assessments, cost effectiveness analysis, 
emissions reduction quantifïcation, strategic planning, training seminars and regulatory interaction. 

Projects Completed 

Union Gas Ltd. 1998 Evaluation Report. Officia1 filing to the Ontario Energy Board. A detailed evaluation 
of a11 of Union Gas’ 1998 Demand Side management activities. The evaluation incorporated an 
examination of the savings and costs as well as a review of a11 research undertaken in support of both 
process and impact evaluation activities. In association with Union Gas staff. May, 1999. 

Societal impact assessment of the 1999 Union Gas Natural Gas Vehicle Plan and the 1999 Distribution 
Plan. These assessments included detailed quantification of emissions impacts, avoided costs and cost 
effectiveness for a variety of competing fuel types and supply strategies. 

Principle author of the Foundation Paper on the CommerciaVInstitutional Sector in Canada. Prepared for 
Natural Resources Canada. November, 1998. This paper lays out a detailed strategy for assessing energy 
efficiency opportunities in the CommerciaHnstitutional sector in Canada in support of Canada’s 
greenhouse gas emissions reductions commitment. 

Union Gas Ltd. Demand Side Management Plan. Officia1 fïling to the Ontario Energy Board. A 5-year 
energy effïciency marketing plan covering a11 sectors of the market. Included detailed projections of 
impacts, cost-effectiveness analysis and resource requirements. In association with Union Gas staff. July, 
1998. 

The 1999 Demand-Side Management Summary - Consumers’ Gas Company Ltd. Officia1 filing to the 
Ontario Energy Board. A 5-year energy effïciency marketing plan covering a11 sectors of the market. 
Included detailed projections of impacts, cost-effectiveness analysis and resource requirements. In 
association with Consumers Gas staff and Tellus Institute. January, 1998. 

Commercial sector energy calibration of the ATLAS End-Use energy demand mode1 for Consumers Gas. 
Development of a11 calibration data including floorspace, fuel share and energy utilization indices. 
December, 1997. 
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Development of diversification strategy and alternative opportunity assessments for Consumersfirst Ltd. 
Included market and profitability analysis of specifïc commercial opportunities. In association with the 
Global Energy Services Consortium. March, 1998. 

Development of Toronto Hydro’s CO, Emissions Reductions Methodology and Results. Included the 
provision of a detailed modeling framework to track, calculate and report CO, emissions reductions 
resulting from a11 Toronto Hydro energy management activities. Prepared for the COz Committee, Toronto 
Hydro. April, 1997. 

Proposed Arrangements for the Establishment of a Green Fund at Toronto Hydro. Prepared for the CO, 
Committee, Toronto Hydro. In association with Margaree Consultants Inc. January, 1997. 

1997 Centra/Union Demand Side Management Plan. Officia1 filing to the Ontario Energy Board. A 5-year 
energy efficiency marketing plan covering a11 sectors of the market. Included detailed projections of 
impacts, cost-effectiveness analysis and resource requirements. In association with SRC Canada. August, 
1996. 

Strategies for the Reduction of CO, Emissions for Toronto Hydro. Prepared for the CO, Committee, 
Toronto Hydro. In association with Margaree Consultants Inc. April, 1996. 

EDUCATION 

1979 - 1983 Honours BA - Economies, York Univers@, Toronto, ON. 
Major Courses: Advanced Economie Theory, Regional Economies, Macro-economics, 
Micro-economics, Industrial Organization, Statistics. 

1987 Qualitative & Probability Analysis, Univers@ of Califomia, Berkeley, CA. 

1992 DSM Program Evaluation Training Seminar, Barakat & Chamberlin Inc. 

1993 Local Integrated Resource Planning Seminar, Barakat & Chamberlin Inc. 

1997 Effective Consultant Skills Seminar, Strategic Management Resources Inc. 

Original: 1999-06-29 GI-15 
Document 2 
Page 2 of 2 
Requête 3430-99 


