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EXECUTIVE SUMMARY

Manitoba Hydro’s 2016 Demand Side Management Plan (Supplemental Report) outlines the
Corporation’s demand side management program over the next 15 years, with some programs
formally approved and placeholders used for those opportunities requiring further review and
analysis. This plan is intended to be a balanced approach to pursue DSM opportunities taking
into account regulatory direction to pursue mandated load targets and the Corporation’s mandate
to pursue the most economic resource plan, while recognizing Manitoba Hydro’s current financial
situation. This plan builds upon and is consistent with the one year 2016/17 Demand Side
Management Plan which was prepared in consultation with the Minister responsible for Manitoba
Hydro. The longer term 15 year plan was developed to accommodate the Corporation’s business
planning requirements, including the development of an integrated resource plan. In addition and
more importantly, Manitoba Hydro’s Demand Side Management Plan involves taking a long term
strategic approach; focusing on the transformation of markets and optimization of demand side
management activities. The one year plan is simply the activity within the immediate future;
however it is integral to the longer term strategy and plan.

This report outlines the 15 year forecast of energy and demand savings, investments and cost
effectiveness metrics to the benchmark year of 2030/31 which will be targeted through electricity
and natural gas Power Smart Programs. The plan sets out to realize electricity savings of 1,232
MW and 4,506 GW.h, natural gas savings of 130 million cubic metres before interactive effects
and combined global greenhouse gas emission reductions of 3.3 million tonnes by 2030/31. This
activity represents 15.4% of the estimated electric load forecast offsetting 59% of projected load
growth during this period and 8.1% of the estimated natural gas volume forecast by 2030/31,
further reducing natural gas consumption in Manitoba.

As a result of some electric DSM programming, there is an increase in natural gas consumption
for space heating purposes - interactive effects. The interactive effects result from the need to
replace lost heat from the more efficient use of electricity. Including 15.8 million cubic meters in
natural gas consumption due to interactive effects, the plan is expected to result in net natural
gas savings of 115 million cubic metres which represents 7.1% of the estimated volume forecast
by 2030/31.

Manitoba Hydro’s current 15 year DSM plan involves an investment of approximately $2.6 billion
(utility investment of $1.4 billion and customer investment of an estimated $1.2 billion, excluding
cost impacts of changes to codes and standards). Of the $1.4 billion utility investment, $1.2
billion of the costs are funded through the Corporation’s Power Smart electricity budget, $164
million from the Power Smart natural gas budget, $4 million from the Affordable Energy Fund and
$24 million from the Furnace Replacement budget for targeting furnace replacement.

Changes made to the electricity and natural gas components of the plan include adjustments to
existing and future programs to reflect updated information. Moreover, this plan includes
categories that present higher risk of deliverability than traditional energy efficiency efforts.
Future opportunities associated with emerging technologies assume and are dependent up
technology developments and anticipated cost reductions. As such, this category of energy
savings inherently involves a higher risk than most other DSM programs. Other categories which



will present a higher risk of DSM deliverability include Conservation Rates, Fuel Choice and Load
Displacement. Conservation Rates require additional approval levels in the regulatory arena; the
Fuel Choice initiative must consider the Province of Manitoba’s Clean Energy Strategy; and the
Load Displacement Program requires the participation of a few customers, who are often
influenced by a number of factors such as capital prioritization between projects, changes in the
economy, etc.

Combined with energy savings achieved to date, total electrical savings of 1,860 MW and 7,355
GW.h and total natural gas savings of 258 million cubic metres before interactive effects will be
realized by 2030/31. These combined energy savings are expected to result in an overall
reduction of greenhouse gas emissions of 5.4 million tonnes by 2030/31. This activity represents
24.9% of the estimated electric load forecast and 16.0% of the estimated natural gas volume
forecast by 2030/31. Including natural gas consumption due to interactive effects, total natural
gas savings of 227 million cubic metres will be realized, representing 14.1% of the estimated
natural gas volume forecast by 2030/31.

Including investments to date, it is expected that by 2030/31, the cumulative utility investment of
achieving the energy savings will have been $2.1 billion (excluding cost impacts of changes to
codes and standards). Of the $2.1 billion cumulative utility investment, $1.7 billion of the costs
are funded through the Corporation’s Power Smart electricity budget, $297 million from the
Power Smart natural gas budget, $35 million from the Affordable Energy Fund, $37 million from
the Furnace Replacement budget for targeting furnace replacement.

By reducing electricity and natural gas consumption through innovative products, participating
customers can expect to save $343 million in 2030/31 and $2.6 billion cumulatively by 2030/31.
When combined with bill reductions to date, Power Smart programs are expected to save
participating customers $ 472 million in 2030/31 and over $ 5.9 billion cumulatively by 2030/31.

The overall Societal Cost (SC) and Total Resource Cost (TRC) metrics for the combined electric
and natural gas Power Smart portfolio are 2.5 and 2.3, respectively. The electric Power Smart
portfolio has an overall TRC of 2.5, Rate Impact Measure (RIM) of 1.1, levelized resource cost of
3.7 cents per kilowatt-hour and levelized utility cost of 1.6 cents per kilowatt-hour. The natural
gas Power Smart portfolio has an overall TRC of 0.8, RIM of 0.5, levelized resource cost of 34.1
cents per cubic metre and levelized utility cost of 17.2 cents per cubic metre. Excluding the
Affordable Energy Program, the natural gas Power Smart portfolio has an overall levelized utility
cost of 12.3 cents per cubic metre.

Manitoba Hydro continues to pursue all cost effective opportunities in its efforts to assist
customers with managing their energy bills while balancing the Corporation’s efforts to be aligned
with the Government’s climate change objectives. For electric savings, DSM opportunities are
measured against Manitoba Hydro’s marginal value of energy which has an average levelized
value of 7.8 cents per kilowatt-hour. By taking this approach, Manitoba Hydro’s overall electric
DSM efforts will result in customers (in aggregate) having lower costs for meeting their electricity
needs. Although the average levelized average resource and utility costs of the Manitoba Hydro’s
electric Demand Side Management Plan are 3.7 cents per kilowatt-hour and 1.6 cents per
kilowatt-hour respectively, new programs and opportunities generally involve higher costs.



With natural gas DSM, Manitoba Hydro benchmarks the levelized resource cost against the
alternative option of customers not pursuing DSM opportunities and instead purchasing natural
gas from neighbouring regions. This alternative levelized value is currently 21.8 cents per cubic
metre. With Manitoba Hydro’s natural gas DSM plans involving an average levelized resource
cost of 34.1 cents per cubic metre, it is recognized that customers’ costs are higher by taking
such an approach with natural gas conservation efforts. This approach effectively values carbon
at $64.1 per tonne (i.e. the difference between the alternative cost of purchasing gas and
Manitoba Hydro’s levelized cost of natural gas DSM).
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Electric DSM Levelized Costs

The following chart depicts the levelized costs of Manitoba Hydro’s electric DSM portfolio.
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Utility contribution to resource cost: 2.8 cents
Customer contribution to resource cost: 0.0 cents
Total resource cost: 2.8 cents
Utility contribution over resource cost: 0.1 cents
Total cost: 2.9 cents

o

NOTE: Manitoba Hydro pays incentives to free riders but does not include the

savings or the associated incremental product costs related to free riders. Due to
high levels of free ridership, the utility cost is higher than the total resource cost
of the program. The light blue bar represents the utility investment beyond the

resource cost.,

Utility contribution to resource cost: 3.1 cents
Customer contribution to resource cost: 0.4 cents
Total resource cost: 3.6 cents
Utility contribution over resource cost: 1.0 cents
Total cost: 4.6 cents

NOTE: Manitoba Hydro pays incentives to free riders but does not include the
savings or the associated incremental product costs related to free riders. Due to
high levels of free ridership, the utility cost is higher than the total resource cost

of the program. The light blue bar represents the utility investment beyond the

resource cost.
Utility contribution to resource cost: 1.5 cents
Customer contribution to resource cost: 1.6 cents
Total resource cost: 3.1 cents
Utility contribution over resource cost: 1.9 cents
Total cost: 5.0 cents




Natural Gas DSM Levelized Costs

The following chart depicts the levelized costs of Manitoba Hydro’s natural gas DSM portfolio.
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NOTE: Manitoba Hydro pays incentives to free riders but does not include the savings NOTE: Since Manitoba Hydro pays the full cost of installing a high efficiency furnace

or the associated incremental product costs related to free riders. Due to high levels instead of only the incremental cost, the utility cost is higher than the total resource
of free ridership, the utility cost is higher than the total resource cost of the program. cost of the program. The light blue bar represents the utility investment beyond the
The light blue bar represents the utility investment beyond the resource cost. resource cost.

Utility contribution to resource cost: 6.0 cents Utility contribution to resource cost: 39.0 cents

Customer contribution to resource cost: 21.3 cents Customer contribution to resource cost: 13.9 cents

Total resource cost: 27.3 cents Total resource cost: 52.9 cents

Utility contribution over resource cost: 9.0 cents Utility contribution over resource cost: 87.5 cents

Total cost: 36.3 cents Total cost: 140.4 cents



Annual Electric DSM Savings as a % of Annual Load

The following charts depict Manitoba Hydro’s annual electric DSM efforts in relation to annual
electric load growth.
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Annual Natural Gas DSM Savings as a % of Annual Volume

The following charts depict Manitoba Hydro’s annual natural gas DSM efforts in relation to annual
natural gas volume growth.
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Annual DSM Natural Gas Savings as a % of Annual Volume
(Including Fuel Choice and Interactive Effects)
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Changes from the 2015 Power Smart Plan (Supplemental Report 15 yr)
Electric DSM

Overall, energy savings are expected to increase by 2.2% from the 2015 DSM forecast. The
planned electric energy savings in this plan are approximately 98 GW.h higher than previously
forecast in the 2015 Power Smart Plan due to revisions to forecast program savings based on
current market information and the inclusion of an additional year at the end of the forecasting
period. (Refer to section 1.6 Comparison to 2015 DSM Forecast for detail).
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Natural Gas DSM

Overall, natural gas savings are expected to increase by 4.0% from the 2015 DSM forecast. The
natural gas savings expected to be achieved through this plan are 4.4 million cubic metres higher
than previously forecast in the 2015 Power Smart Plan due to revisions to forecast program
savings based on current market information and the inclusion of an additional year at the end of
the forecasting period. (Refer to section 1.6 Comparison to 2015 DSM Forecast for detail).
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Utility Costs

Overall, utility costs are expected to increase by 4.0% from the 2015 DSM forecast. The planned
utility cost forecast in this plan is approximately $52 million higher than previously forecast in the
2015 Power Smart Plan due to revisions to planned program expenditures and the inclusion of
one additional year at the end of the forecasting period. (Refer to section 1.6 Comparison to

2015 DSM Forecast for detail).
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1 THE 2016 DEMAND SIDE MANAGEMENT PLAN

1.1 Introduction

Manitoba Hydro’s 2016 Demand Side Management Plan outlines the Corporation’s demand side
management program over the next 15 years, with some programs formally approved and
placeholders used for those programs requiring further review and analysis. The Plan was
developed through an intensive planning process which builds on the Corporation’s experience
and continuous involvement in demand side management since 1989. This plan builds upon and
is consistent with the 2016/17 Demand Side Management Plan which was prepared in
consultation with the Minister responsible for Manitoba in accordance with the Energy Savings
Act. The 15 year plan is required to accommodate the Corporation’s overall longer term business
planning requirements, including developing an integrated resource plan.

Manitoba Hydro’s DSM plan is an input to the development of the Corporation’s Integrated Power
Resource Plan. To support this process, the Corporation prepares a 15 year forecast which is
reviewed and updated annually to reflect current market information and trends. This
supplemental report outlines the 15 year forecast underpinning the approved 2016/17 Demand
Side Management Plan and includes the long term forecasts of energy and demand savings,
budgets and cost effectiveness metrics.



The following table outlines the forecasted achievements over the next 15 years:

Capacity Energy Natural Gas Utility

Programs Savings Savings Savings Investment

(MW) (GW.h) (million m>) (millions $)

New Homes Program 8.3 18.3 7.8 $3.2

Home Insulation Program 14.6 29.3 6.4 $27.1

Water and Energy Saver Program 2.4 13.2 1.6 $5.8

Affordable Energy Program 9.7 25.2 6.9 $93.7
Refrigerator Retirement Program 0.9 8.7 - $8.4

Drain Water Heat Recovery Initiative 0.0 0.2 - $0.1

Residential LED Lighting Program 4.9 15.4 - $7.4

Community Geothermal Program 25.0 50.0 - $22.5

Appliances 0.1 0.4 0.0 $0.4
HRV Controls 1.8 4.5 0.7 $2.8

Power Bars 0.0 0.0 - $0.0

Smart Thermostats 0.1 0.2 0.1 $0.3

Plug-in Timers 0.0 0.1 - $0.0

Community Energy Plan - - - $1.7

Power Smart Residential Loan 2.7 5.3 5.7 $0.0

Power Smart PAYS Financing 1.7 3.4 $0.0

Residential Earth Power Loan 6.6 20.1 0.3 $0.0

Residential Programs 78.9 194.5 29.3 $173.6
Commercial Lighting Program 152.5 623.2 - $123.3

LED Roadway Lighting Conversion Program 7.2 48.5 - $44.4

Commercial Building Envelope - Windows Program 8.2 25.2 4.5 $23.7

Commercial Building Envelope - Insulation Program 14.9 33.8 12.6 $40.0

Commercial Geothermal Program 18.7 37.4 - $16.7

Commercial HVAC Program - Boilers - - 3.1 $1.9

Commercial HVAC Program - Chillers (Water-Cooled) - 0.9 - $0.2

Commercial HVAC Program - CO2 Sensors 2.7 4.4 1.0 $4.0

Commercial HVAC Program - HRVs 19.7 40.3 6.4 $35.4

Commercial HVAC Program - Air Cooled Chillers - 24.5 - $11.9

Commercial HVAC Program - Water Heaters - - 2.1 $2.4

Commercial Custom Measures Program 8.0 35.1 2.2 $12.4

Commercial Building Optimization Program 3.2 15.8 3.7 $9.3

New Buildings Program 41.3 139.0 3.8 $13.2

Commercial Refrigeration Program 8.7 71.2 - $13.5

Commercial Kitchen Appliance Program 0.2 1.3 0.3 $0.3

Network Energy Management Program 0.0 0.3 - $0.1

Internal Retrofit Program 3.4 17.5 0.1 $10.6

Power Smart Energy Manager 3.5 15.5 1.3 $3.7

Power Smart Shops 3.8 12.5 0.1 $3.6

Race to Reduce - - - $0.8

Parking Lot Controller . 2.6 . $0.5

Power Smart for Business PAYS Financing - - 0.3 $0.0

Commercial Programs 296.4 1,148.9 41.4 $371.8
Performance Optimization Program 50.0 397.0 - $122.2

Natural Gas Optimization Program . . 14.0 $7.8

Industrial Programs 50.0 397.0 14.0 $130.0
Energy Efficiency Subtotal 425.2 1,740.3 84.7 $675.3
Curtailable Rate Program 159.5 - - $106.6

Load Management 159.5 - - $106.6
Bioenergy Optimization Program 51.1 106.4 - $37.5

Customer Sited Load Displacement 66.0 504.1 - $81.8

Load Displacement & Alternative Energy 117.1 610.6 - $119.4
Conservation Rates - Residential 19.6 163.5 - $13.2

Conservation Rates - Commercial 30.9 257.1 - $17.3

Conservation Rates 50.6 420.6 - $30.5
Fuel Choice 145.6 291.3 -27.7 $53.8

Fuel Choice 145.6 291.3 -27.7 $53.8
Residential Air Source Heat Pumps Program - 7.4 - $2.5

Residential Future Opportunities 19.0 91.7 - $50.6

Residential Solar Photovoltaics Program (PV) 3.2 35.3 - $35.9

Residential Solar Thermal Program - Water Heating 0.0 0.2 - $0.3

Residential Solar Thermal Program - Pool Heating - 2.6 0.5 $1.3

Commercial Future Opportunities 19.0 91.7 - $54.6

Commercial Solar Photovoltaics Program (PV) 14.7 138.7 - $87.6

Commercial Variable Speed and Frequency Drives 0.1 4.7 - $2.7

Industrial Future Opportunities 19.0 91.7 . $59.9

Other Emerging Technologies 75.2 464.1 0.5 $295.3
Impacts 973.2 3,526.8 57.5 $1,280.8
Codes, Standards & Regulations (at generation) 259.1 979.2 72.9 -

Interactive Effects - - -15.8 -

Program Support - - - $86.4

Demand Side Management Plan - 2016/17 - 2030/31 1,232 4,506 115 $1,367

2



1.2 DSM Market Transformation Strategy

Manitoba Hydro’s DSM strategy is to pursue all cost effective energy efficiency opportunities and
continually monitor the market to identify emerging trends and opportunities which may become
viable and cost effective DSM initiatives within the planning horizon with the end goal of creating
a sustainable market change where the energy efficient technology or practice ("EE measure”)
becomes the market standard.

To accomplish this in a manner that ensures permanent market transformation to the EE
measure is achieved, a long term and comprehensive approach is used that involves different
market intervention strategies at the various stages of the EE measure’s adoption into the
market. These strategies are researched and designed using a collaborative approach considering
the input and expertise of the entire delivery channel for the EE measure including designers,
suppliers, retailers and target customers.
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Infancy

When an EE measure is first introduced to the market, it is typically received with skepticism on
the part of installers, facility owners and consumers. The market is also often characterized by
limited availability of the product, higher costs and, in many cases, unverified or untested energy
performance claims. These conditions make it difficult to develop and increase market
acceptance for the product. Lack of informed suppliers or experienced installers is also an issue
with some EE measures, as many industry participants prefer to retain their own “tried and true”
supply chain and installation methods.

It is of utmost importance in this phase that these barriers are addressed otherwise the EE
measure will face difficulty with achieving market penetration and may fail to enter the growth
stage.

Market Intervention Strategies:

Research and Development including possible demonstrations project showcasing the EE
technology are important to demonstrate the performance claims for the measure and possibly to
even highlight areas where the EE measure can be improved. For technologies related to space
and water heating in particular, local field demonstration experience can be critical to increasing
acceptance, due to Manitoba’s climate differences from typical laboratory or field testing.
Demonstrations also have additional benefits through the ability to become showcases for the
purpose of education and a future basis for communications that incorporate “real world”
experiences that installers and customers can identify with operational performance.

If the energy performance of the EE technology is already known or has been verified through
research and demonstration, communication strategies focusing on education to the market are
critical to building awareness of the EE measure and its benefits.

Policy relating to energy efficiency is a very powerful strategy for EE measures in the infancy
stages as it encourages government stakeholders to become leaders with energy efficiency and
be the early adopters of the new technology. Early adopters are critical to the successful launch
of new EE measures as they help to build the base industry infrastructure by creating initial
demand.



Growth

Once the barriers of the Infancy stage have been identified and a strategy to address the barriers
has been successfully implemented for the EE measure, market penetration begins to rise,
whether voluntarily or through a policy strategy. In the early stages of growth, there needs to be
a balanced approach to creating demand for the measure while ensuring that the market has
developed qualified and knowledgeable providers in order to meet the emerging demand. EE
measures in early growth can face irreparable damage if the early majority adopters lose
confidence in the measure due to performance that does not meet expectations.

At this stage, the product efficiency performance is established with energy benefits to the
customer quantified and the non-energy benefits have been identified. However, there will still be
a lack of knowledge in the market as to the optimum methods of realizing these benefits.

During later periods of the growth stage, installers and suppliers become more plentiful, there
may be customers with years of successfully implementing the EE measure, and there is
increased awareness of the existence of the product.

Through the majority of the growth phase, a first cost premium typically remains associated with
the EE measure.

Power Smart can have a significant impact on the rate at which a product is adopted in the
market regardless of the form of the program or support offered due to the immense trust that
industry and consumers have in Manitoba Hydro’s expertise in matters pertaining to energy
efficiency.

Market Intervention Strategies:

The strategies that are employed during this phase are dependent upon the characteristics of the
market the technology is directed toward, the magnitude and significance of the additional cost
to the market, and the breadth of accommodation that must be made in order to effectively
utilize the technology. Strategies can vary drastically not only by market segment but also by
specific technology. A thorough understanding of the market, both overall characteristics and
drivers and detractors to the EE measure, is essential to ensure that the program design is
addressing the proper target market and contains the tools and strategies that will address the
barriers present.

Marketing and communication strategies focus on comprehensive messaging that includes both
the efficiency benefits and the non-energy benefits that have been attributed to the measure,
and that have a perceived value to the intended target market, in order to maximize the market
adoption.

With first cost still a barrier, many programs will utilize financial tools such as incentives and/or
financing to encourage customer adoption of the measure. The specific tool used or the extent to
which the program covers the incremental cost of the measure will vary by technology and by
target market and, once again, involves consultation with the channel participants to determine
the optimal contribution by Power Smart.



Equally as important to the more visible customer directed strategies are capacity building
initiatives. These strategies can be especially important for those EE measures that rely on
professional consultants or installers for implementation and include training, education, and
certification of groups such as homebuilders, equipment installers, engineers, architects, retailers,
and distributors.

In assessing options for pursing a Power Smart program to support an EE measure, Manitoba
Hydro uses a number of metrics as guidelines to assess the opportunities. These metrics assist
in determining whether to pursue an opportunity, how an opportunity will be pursued, the
effectiveness of program design options and the relative investment sharing between ratepayers
and participating customers.

Maturity

At the maturity phase of the EE measure’s life cycle, the measure’s use has become the preferred
installation for the majority of the installers and customers in the market. At this stage, volumes
have increased to the point that prices are reduced to the same level as the technology that is
being replaced, or the price of the technology is in alignment with the value perceived by the
customer. With these conditions, program participants often are qualified as “free riders”; in
other words, they would have adopted the measure even in the absence of a program so the
incentive they received was not responsible for achieving their energy savings.

Market Intervention Strategies:

During this phase, Manitoba Hydro’s strategy involves pursuing the remaining opportunities
through the adoption of codes and regulations. A code or a regulation ensures permanent
market transformation for the specific energy efficiency opportunity since a potential always
exists that the market could revert back to the non-efficient option once Power Smart has
reduced or eliminated its program support.

Manitoba Hydro is heavily engaged in both Federal level and Provincial level committees that
work to establish ongoing updates to minimum energy performance standards for technologies
and to determine the appropriateness of their adoption into a code or a regulation. The
assessment of the most appropriate exit strategy for a technology is strategized as early as at the
infancy phase of the adoption life cycle of the EE measure where possible.



1.3 Power Smart Programs

The following table provides program durations and cumulative participation for incentive based
and financial loan programs over the 15 year planning horizon. For program descriptions, please
refer to the current approved DSM plan (2016/17 Demand Side Management Plan). For
programs not approved but where placeholders are used, detail program descriptions are not
available at this time.

Program Duration and Cumulative Participation
(2016/17 - 2030/31)

Cumulative
Participation
by 2030/31

Natural Program Participation
Gas Launch Date Definition

Programs Program Category Electric

Residential

New Homes Program Incentive Based v v Apr-2016 No. of houses 38,856
Home Insulation Program Incentive Based v v May-2004 No. of houses 60,440
Water and Energy Saver Program Incentive Based v v Sep-2010 No. of houses 231,427
Affordable Energy Program Incentive Based v v Dec-2007 No. of retrofits 58,238
Refrigerator Retirement Program Incentive Based v Jun-2011 No. of appliances 82,737
Drain Water Heat Recovery Initiative Incentive Based v Dec-2014 No. of houses 251
Residential LED Lighting Program Incentive Based v Oct-2014 No. of bulbs 2,106,479
Community Geothermal Program Incentive Based v Jun-2013 No. of systems 3,549
Appliances Incentive Based v v Sep-2016 No. of appliances 2,800
HRV Controls Incentive Based v v Apr-2016 No. of controllers 18,102
Power Bars Incentive Based Vv Sep-2016 No. of power bars 200
Smart Thermostats Incentive Based v v Apr-2016 No. of thermostats 17,350
Plug-in Timers Incentive Based v Sep-2016 No. of timers 17,600
Community Energy Plan Incentive Based v v Apr-2016 - 1]
Power Smart Residential Loan Financial Loan v v Feb-2001 No. of loans 157,198
Power Smart PAYS Financing Financial Loan v v Nov-2012 No. of loans 5,561
Residential Earth Power Loan Financial Loan v v Apr-2002 No. of loans 1,276
Commercial

Commercial Lighting Program Incentive Based Vv Apr-1992 No. of projects 29,594
LED Roadway Lighting Conversion Program Incentive Based v Feb-2013 No. of conversions 151,804
Commercial Building Envelope - Windows Program Incentive Based v v Dec-1995 No. of projects 3,960
Commercial Building Envelope - Insulation Program Incentive Based v v Dec-1995 No. of projects 5,680
Commercial Geothermal Program Incentive Based v Dec-1995 No. of buildings 555
Commercial HVAC Program - Boilers Incentive Based v Sep-2003 No. of boilers 1,930
Commercial HVAC Program - Chillers (Water-Cooled) Incentive Based v Sep-2003 No. of chillers 106
Commercial HVAC Program - CO2 Sensors Incentive Based v v Apr-2009 No. of sensors 2,787
Commercial HYAC Program - HRVs Incentive Based v v Apr-2016 No. of units 631
Commercial HVAC Program - Air Cooled Chillers Incentive Based v Apr-2017 No. of units 498
Commercial HVAC Program - Water Heaters Incentive Based v Apr-2015 No. of water heaters 991
Commercial Custom Measures Program Incentive Based v v Dec-1995 No. of projects 443
Commercial Building Optimization Program Incentive Based v v Apr-2006 No. of buildings 139
New Buildings Program Incentive Based v v Apr-2009 No. of buildings 2,003
Commercial Refrigeration Program Incentive Based v Apr-2006 No. of locations 7,547
Commercial Kitchen Appliance Program Incentive Based v Vv Jan-2008 No. of appliances 2,775
Network Energy Management Program Incentive Based Vv May-2008 No. of licenses 9,346
Internal Retrofit Program Incentive Based v v Jul-1995 No. of projects 2,168
Power Smart Energy Manager Incentive Based v v Apr-2000 No. of projects 48
Power Smart Shops Incentive Based v v Feb-2009 No. of projects 5,638
Race to Reduce Marketing Promotion v v Aug-2016 No. of buildings 58
Parking Lot Controller Incentive Based v Jun-2016 No. of controllers 1,131
Power Smart for Business PAYS Financing Financial Loan v v Sep-2013 No. of loans 553
Industrial

Performance Optimization Program Incentive Based v Jun-1993 No. of projects 3,086
Natural Gas Optimization Program Incentive Based v Sep-2006 No. of projects 255
Load Management

Curtailable Rate Program Incentive Based v Jun-1993 No. of customers 100 *
Load Displacement & Alternative Energy

Bioenergy Optimization Program Incentive Based v Vv Mar-2006 No. of projects 229
Customer Sited Load Displacement Incentive Based v Apr-2014 No. of customers 15
Conservation Rates

Conservation Rates - Residential Rate Based v 2017/18 Rate Based -
Conservation Rates - Commercial Rate Based v 2017/18 Rate Based -
Fuel Choice

Fuel Choice Incentive Based v 2017/18 No. of installations 15,720
Other Emerging Technologies

Residential Air Source Heat Pumps Program Incentive Based v 2021/22 No. of Heat Pumps 1,225
Residential Future Opportunities Incentive Based v 2020/21 Various Various
Residential Solar Photovoltaics Program (PV) Incentive Based v 2020/21 No. of Systems 11,740
Residential Solar Thermal Program - Water Heating Incentive Based v 2017/18 No. of systems 102
Residential Solar Thermal Program - Pool Heating Incentive Based v v 2017/18 No. of systems 891
Commercial Future Opportunities Incentive Based v 2020/21 Various Various
Commercial Solar Photovoltaics Program (PV) Incentive Based v 2020/21 No. of Systems 1,848
Commercial Variable Speed and Frequency Drives Incentive Based v 2017/18 No. of drives 490
Industrial Future Opportunities Incentive Based v 2020/21 Various Various

*Participation recurs annually






1.4 Risk Analysis

Demand Side Management (DSM) involves risk in both deliverability and cost. Deliverability risk is
the risk that the DSM plan does not deliver the projected electric capacity and energy savings
within the specified time frame. Cost risk is related to DSM program costs, including incentives
and administration, and the associated risk of revenue loss or cost recovery due to reduced levels
of energy consumption.

The cost risk of DSM to the utility customer is an important consideration in understanding the
risk of both deliverability and cost for Manitoba Hydro. Most DSM measures require a significant
investment by the customer (generally greater than 50 percent of total costs) with the customer’s
willingness and capability to invest their portion of the capital and operating expense being
heavily dependent on alternative uses of capital, the reliability of energy savings and the added
value of non-energy benefits related to comfort, convenience, safety, productivity and other non-
energy benefit streams. As such, these risks to the customer are an important aspect of
assessing the risk to Manitoba Hydro.

This section summarizes these risks, outlines Manitoba Hydro’s past performance in achieving
DSM targets, assesses the appropriate level of risk and describes how these risks will be
managed.

1.4.1 DSM Risks

Power Smart Programs

Participation rate - DSM programs rely on customers to participate, with the level of participation
impacting the electricity and natural gas savings achieved. The timing and degree of participation
by customers (residential, commercial and industrial) can be greatly influenced by a number of
factors including their knowledge and understanding of the measure’s relevance to their needs
and energy consumption, product maturity, market support, alternative uses of capital, available
non-energy benefits, and external factors such as the economy and spending priorities. Capital
prioritization among customers is heavily influenced by the relevance of the measure to their
business priorities. In addition, periods of economic decline may reduce customer participation
rates, even in instances when energy efficiency projects have high returns, due to capital
rationing, balance sheet status, funding priorities and other considerations.

Energy savings per participant - Energy savings per participant could be higher or lower than
forecast. While variations in energy savings among customers for a particular measure is always
anticipated, it is reasonable to expect that the range of variations for a particular measure can be
accounted with reasonable precision if adequate technical and market information is available.

Program cost - Non-incentive and incentive costs could be higher or lower than forecast.
Measure costs and related incentive costs for Manitoba Hydro may vary over the life of a program
to account for increasing measure maturity and growing market acceptance. It is generally
accepted that initial entry into the market requires greater levels of engagement by the utility,
including higher incentive costs, to overcome barriers associated with market knowledge and
understanding, hesitance to accept new technologies and higher initial costs. A lower level of



initial measure maturity results in higher upfront costs to the utility, which generally decline as
the measure matures and market acceptance improves. Market maturity is influenced by
materials development, product refinement, manufacturing growth, and growth within the sales
and distribution network that provides for availability and after-sales support demanded by
customers. Forecasting the pace of market maturity can be challenging, influencing program
costs over the life of a program, but Manitoba Hydro works closely with industry to advance
market maturity and to remain aware of potential changes in the market.

While costs incurred by utilities for DSM are generally recovered through rates and avoided costs
for the deferral of more costly generation, transmission and distribution assets, revenue loss from
widespread market acceptance of DSM measures such as distributed generation are also
accompanied by the additional costs of integrating renewable resources with highly variable
outputs. Recovery of these costs is currently an active topic among utilities in California where
distributed generation is approaching 5 percent of total generation resources. This is not a near-
term risk for Manitoba Hydro due to its low rates and it is anticipated that regulators will have
developed methodologies for addressing these costs by the time they become an issue for
Manitoba.

Regulatory approval - Programs relying upon specific price signals through rate design such as
Conservation Rates will be subject to approval by the Manitoba Public Utilities Board. The timing
and level of energy reductions to be achieved under these initiatives may be impacted by the
rulings of this Board, which may be influenced by priorities such as rate impacts to low income
customers.



Codes and Standards

Government approval- Changes to codes and standards are implemented by government and
subject to government approval. At present, government support for energy efficiency codes
and standards is strong, with considerable interest and support from all levels of government.
Harmonization across North America between Canada and the US is progressing well, creating a
more uniform and persuasive market impact through common energy efficiency regulations that
directly influence manufacturers. As such, it is anticipated that the influence of codes and
standards will remain consistent and supportive to DSM measures over the coming decades.
Growing calls for strengthened greenhouse gas emission targets and carbon economy regulation
are likely to advance the push for greater use of DSM measures across Canada and the US.

Coverage - Codes and standards can apply to all or a subset of equipment and buildings, which
will impact the resulting electric and natural gas savings. Energy codes present a significant
opportunity for future DSM savings. Federal efforts directed towards future editions of building
energy codes are well advanced, so it is anticipated that adoption of future energy codes will
continue to be supportive of both electric and natural gas savings as improved methods of
modeling energy performance are adopted into the marketplace. These improved and easily
accessible modeling tools will highlight potential opportunities for energy savings within buildings,
supporting the development of more energy efficient materials and construction practices within
the construction industry.

Efficiency level - The minimum efficiency level prescribed in codes and standards can vary and
this will also impact the resulting electricity and natural gas savings.

Compliance - Once a code or standard is in place, electric and natural gas savings will depend on
the degree to which consumers, builders and other market players comply with the requirements
and the ability of the governing bodies to monitor and enforce compliance. Compliance is a key
concern for utilities as it largely rests with local municipal enforcement agencies that are often
under-resourced. To support compliance, Manitoba Hydro often establishes existing codes and
standards as base criteria for involvement in DSM programming, driving the market to become
minimally compliant with codes and regulations related to energy performance.
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1.4.2 Past DSM Performance

To gain a perspective on the risk of achieving DSM targets, it is useful to view past performance
in achieving the forecast DSM targets. This section outlines Manitoba Hydro’s achievements of its
long term, mid-term and short term DSM targets.

Long Term Analysis (10 yr)

The 10 year electric DSM targets were compared to energy savings achieved from all past Power
Smart Plans where the tenth year has concluded. Achieved electric savings surpassed planned
savings for all three plans by a significant margin. This margin is reasonable and expected as
these early plans were conservative in nature and additional opportunities were persued
subsequent to the plan being developed. Ultimately, this assessment demonstrates that
historically Manitoba Hydro has achieved its long term electric DSM forecasts.

10 yr % Above

Actual / (Below)

(GW.h) Difference  Target
2000 PS Plan 842 452 390 86%  *
2001 PS Plan 963 511 452 88%  *
2005PS Plan 1,707 1,312 395 30%
2006 PSPlan 1,824 1,456 368 25%
Average 1,334 933 401 43%

* Actual savings exclude savings due to standards

Mid Term Analysis (5 yr)

To assess mid-term DSM achievability, the 5 year electric and natural gas DSM targets were
compared to achieved savings. Overall, for both electricity and natural gas, achieved savings met
or exceeded the targeted savings. This assessment indicates that in the mid-term, Manitoba
Hydro has achieved its planned electric and natural gas forecasts. It also indicates that the
variability from forecasted savings decreases as the forecast time spans are reduced.

It should be noted that the natural gas targets in the 2005 Power Smart Plan were dramatically
surpassed by the savings achieved. As this was the first Power Smart Plan to include natural gas
savings, the targets were conservative and were subsequently exceeded by more DSM activities.

5yr Syr % Above Syr % Above
Actual BNEI[S / (Below) Actual Target / (Below)
©ewh)  SNEDN Difference  Target (miltion m?) JQUICRIIMY Difference  Target
2000 PS Plan 224 250 -26 -11%  * 2000 PS Plan n/a n/a n/a n/a
2001 PS Plan 321 288 33 11% * 2001 PS Plan n/a n/a n/a n/a
2005 PS Plan 708 634 74 12% 2005 PS Plan 36.9 155 214 138% =
2006 PS Plan 826 799 27 3% 2006 PS Plan 42.3 38.9 34 9% *
2008 PS Plan 928 834 94 11% 2008 PS Plan 53.9 53.5 0.4 1%
2009 PS Plan 1,103 1,120 -17 -2% 2009 PS Plan 53.3 41.6 11.7 28%
2010 PS Plan 1,138 1,131 7 1% 2010 PS Plan 55.6 44.0 116 26%
2011 PS Plan 1,220 969 251 26% 2011 PS Plan 53.6 57.1 -3.5 -6%
Average 808 753 55 7% 11 Average 49.3 41.8 75 18%

* Actual savings exclude savings due to standards * Actual savings exclude savings due to standards



Short Term Analysis (1 yr)

To assess short term DSM achievability, the annual electric and natural gas DSM targets were
compared to achieved savings. Overall, achieved electric and natural gas energy savings
surpassed the planned DSM savings. This analysis demonstrates that in the short term, Manitoba
Hydro has generally achieved its forecasted electric and natural gas forecasts.

It should be noted that the shortfall for electric savings in 2014/15 was mainly due to
unanticipated delays in the Load Displacement Program. This initiative was a new addition to the
plan and the forecasted savings did not account for the difficulty in implementing such large scale
projects. This demonstrates that the timelines may vary for the implementation of some DSM
projects; however this is just a year-over-year variability and not a risk to the overall
achievement of DSM targets over a longer period of time.

Lyr % Above Lyt % Above
?GC\;/L.I:)I / (Below) (m’?lﬁ::?ria) (million m) / (Below)
Difference  Target Difference  Target

2009-2010 263 311 -48 -15% 2009-2010 7.3 7.9 -0.6 -8%
2010-2011 268 258 10 4% 2010-2011 11.2 6.7 4.5 67%
2011-2012 260 240 20 8% 2011-2012 14.4 10 4.4 44%
2012-2013 332 173 159 92% 2012-2013 14.6 10 4.6 46%
2013-2014 260 177 83 47% 2013-2014 9.0 10.3 -1.3 -13%
2014-2015 273 363 -90 -25% 2014-2015 10.1 10.2 -0.1 -1%
2015-2016 346 292 54 19% * 2015-2016 9.5 8.9 0.6 7% *
Average 286 259 27 10% Average 10.9 9.1 1.7 19%
* Actual savings reflect unaudited estimate * Actual savings reflect unaudited estimate
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1.4.3 Risk Management

As Manitoba Hydro’s DSM plan involves a diverse offering of many programs and initiatives, the
risk associated with achieving the targeted energy savings is inherently minimized through
diversification. In addition, the overall risk is further reduced by undertaking ongoing and regular
reviews of individual program performance and making regular adjustments to the Corporation’s
overall DSM plan on an annual basis.

Energy Efficiency Programs — Risk Level: Low

Energy Efficiency programs present a relatively low level of risk to the Corporation. Energy
efficiency program participation and resulting savings build gradually over time which allows for
adjustment to the program designs, ensuring alignment with long term targets. Program
participation and resulting energy and capacity savings achieved are tracked quarterly for each
initiative to provide timely feedback and opportunity for design changes. Similarly, program costs
are managed by comparing expenditures to the program budget on a monthly basis to identify
variances from planned expenditures. Free ridership rates and other factors that impact program
energy and capacity savings are also measured on an annual basis through the impact evaluation
process which also provide timely feedback. Although Manitoba Hydro’s overall plan is formally
adjusted on an annual basis, adjustments are made to specific programs throughout the year and
implemented when deemed appropriate.

Load Displacement and Alternative Energy Programs — Risk Level: High

The risk associated with achieving the energy savings with the Load Displacement and
Alternative Energy programs present a relatively high level of risk to the Corporation. This risk is
generally related more towards the timing of the achievement of the energy savings. These
initiatives involve a much smaller number of customers, large capital investment required by
customers, complex installations and the need to integrate the projects into production processes
while minimizing downtime. Since each of the smaller number of participants have large potential
energy and capacity savings, there is less diversification in the load displacement portfolio,
meaning variances in the timing of these projects will have a dramatic impact on annual targets
for both program expenditures and energy and capacity savings. The risks will be managed by
working closely with customers and by assisting them with assessing their respective business
cases supporting each opportunity. Although there is a short-term timing risk related to the
implementation of the projects, the long-term impact to Manitoba Hydro is relatively insignificant
provided the projects are undertaken within a reasonable period of time and prior to decisions
involving adding new generation supply in Manitoba. There is a reasonable probability that the
majority of the identified projects will be implemented within the time frame of this plan.
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Conservation Rates Initiative — Risk Level: Medium

The Conservation Rate initiatives (i.e. residential and commercial) involve a medium level of risk
to the Corporation. Manitoba Hydro intends to manage this risk by using a third-party consultant
to assist with the estimation of energy savings and by working closely with key stakeholders to
address their specific concerns. A similar initiative has already been implemented by B.C. Hydro
and Manitoba Hydro will take the opportunity to learn from their experiences.

Fuel Choice Initiative — Risk Level: Medium to High

Achieving the energy savings associated with the Fuel Choice initiative presents a medium to high
level of risk to the Corporation. This initiative involves encouraging customers to switch from
using electricity to natural gas for space heating purposes where natural gas is available. This
initiative would result in participating customers having lower heating bills however it would
result in higher regional emissions and lower global emissions. Given the dynamics associated
with this initiative, Manitoba Hydro has mixed support for pursuing this initiative by its various
stakeholders. For example, the provincial government is not supportive of Manitoba Hydro
pursuing this opportunity while some interveners are strong advocates of Manitoba Hydro
pursuing the opportunity. Manitoba Hydro is managing this risk by continuing to have
discussions with its key stakeholders to assess whether the opportunity will or should be pursed.

Other Emerging Technologies — Risk Level: Medium to High

The Other Emerging Technologies category presents a medium to high level of risk to the
Corporation. As these are emerging technologies, there are risks related to the pace of product
development, the cost of products and market acceptance. Manitoba Hydro will manage this risk
by continuing to monitor progress in technology and/or product development and by making
adjustments to its DSM plan on an ongoing basis.

Codes and Standards — Risk Level: Low

The Codes and Standards category presents a low level of risk to the Corporation. Once codes
are adopted in Manitoba there is still a requirement for enforcement, which is the responsibility of
the Office of the Fire Commissioner and the City of Winnipeg and other larger municipal entities.
Given that energy efficiency in the building code is relatively new, mechanisms for enforcement
and training of code authorities will need to be formalized. Manitoba Hydro will help manage this
risk by assisting code authorities and industry stakeholders with the identification of key aspects
of building energy code, supporting the industry in areas of difficulty and provide training for
both industry and code officials. Manitoba Hydro’s longer term strategy of developing programs
that are aligned with future code requirements will also assist in mitigating the risk by educating
the industry on energy efficient technologies and design practices that will eventually be
introduced and enforced within energy codes.
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Energy savings achieved through the implementation of energy performance standards for
equipment and systems are often referenced in Power Smart programs and Energy Efficiency
Regulations. Energy savings achieved through federal regulations applying to goods imported
into Canada are relatively secure and risk-free. Energy savings achieved through provincial
regulations with lower levels of compliance enforcement are generally less secure and therefore
contain greater risk in achievement. Manitoba Hydro will help manage the risks by continuing to
make energy performance standards a core component of eligibility for Power Smart program
incentives. In this manner, customers and vendors become accustomed to compliance with the
standards, easing compliance with regulations that generally arrive once market acceptance of
new energy efficient technologies has been achieved through the influence of utility programs.
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1.5 Economic Assumptions
Marginal Costs

The 2016 Demand Side Management Plan incorporated the following forecasts to estimate the
marginal benefits for energy savings resulting from the revenue realized from conserved
electricity being sold in the export market, the avoided costs of new transmission and the supply
of natural gas:

- Electric — The electric marginal cost forecast was prepared and compiled by the Resource
Planning and Market Analysis Department. Marginal values were provided for savings at the
distribution level, transmission level, and generation level. For the 2016 Demand Side
Management Plan, the following assumptions were applied:

- Marginal costs were based on a uniform supply with a 100% capacity factor

- Distribution Level Programs used a loss factor of 14% to translate back to
generation

- General Service Large Programs used a loss factor of 10% to translate back to
generation

- Generation Level Programs used a loss factor of 14% to translate to distribution
level

- US/CAD Exchange Rates and Escalation Factors were derived from the
Corporation’s P911 corporate policy document issued October 9, 2015

- Transmission marginal costs were updated using Report on Marginal
Transmission Cost Estimates - SPD 2015/11

- Distribution marginal costs were updated using the 2015 Distribution Marginal
Cost Estimate

- Natural Gas — The alternative cost forecast for natural gas was prepared based on the natural
gas price forecast which was provided by the Economic Analysis Department. Unlike the
price forecast, it does not include distribution costs. The benefits of avoided greenhouse gas
emissions were included in the natural gas marginal benefits used to calculate the Societal
Cost (SC) and Total Resource Cost (TRC) metric. A greenhouse gas cost forecast was
provided by the Energy Policy & Analysis Department.

- In addition, water benefits were calculated based on 2015 City of Winnipeg Water and Sewer
rates effective January 1%, 2015.
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Customer Rates
The following forecasts were used to determine the impact of customer bill reductions resulting
from their Power Smart energy savings:

- Electric — The Electric Rates & Regulatory Department provided the rate forecast for
electricity. Commercial and industrial program rates were determined by a weighted
average based on the forecast participation by each of the Corporations’ billing classes.
Residential rates were consistent for all residential programs. For the 2016 Demand Side
Management Plan, the weighted rates were based on the approved August 1%, 2015 rate
forecast which assumed the 2015/16 real rates would increase by 1.8% to 2028/29 and
no real rate increase from 2029/30 onward. This was based on the projected rate
increase of 3.95% for 2016/17 and the long term rate increase of 2.0% per year (as per
IFF-15) less the 2016/17 escalation rate of 2.1 % and the long term escalation rate of
2.1% (MbCPI per P911-1 October 9th, 2015), (represented in 2016 $).

- Natural Gas — The natural gas price forecast was prepared by the Economic Analysis
Department with input from the Energy Price Outlook. For the 2016 Demand Side
Management Plan, the following assumptions were applied:

- Forecast starting point was the February 1%, 2015 rate

- Commodity price changes into the future were based on the forecast of natural
gas prices contained in the Energy Price Outlook which represented a consensus
view of futures markets and a suite of five independent forecasting organizations

- Non-commodity (monthly charge, transportation, distribution) price changes
were based on IFF-14 assumptions on general rate increases and the Economic
Outlook assumptions on Manitoba inflation. Non-commodity price changes in the
post-IFF period were based on historical trends

Economic Variables

For the 2016 Demand Side Management Plan, the Projected Escalation, Interest, & Exchange
Rates — P911 corporate policy document issued October 9%, 2015 was used to discount all
forward-looking savings and costs. The real weighted average cost of capital of 4.15% was used
to discount real dollar cash flows and energy savings. Rates for all historical benefits, costs, and
energy savings used actual economic results for each year.
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1.6 Comparison to 2015 DSM Forecast

Electric DSM Targets Comparison for 2016/17 — 2030/31

The forecast electric energy savings in this plan are approximately 98 GW.h higher than
previously forecast in the 2015 Power Smart Plan, resulting in a 2.2% increase. The following

section with notable

changes.

highlights  programs

Affordable Energy Program (-)
. Decrease due to Drain Water Heat Recovery technology no
longer offered in program.

Community Geothermal (-)

. Decrease due to decline in forecasted average savings per
application and anticipated participation levels based on updated
market information.

Commercial Lighting (+)
. Increase due to greater uptake of LED technology.

Commercial Geothermal Program (-)
. Decrease due to reductions in market penetration levels based
on updated market information.

Commercial HVAC - HRVs (+)

. Increase in forecasted average savings per application and
anticipated participation levels based on updated market
information.

Commercial Refrigeration (+)

. Increase in anticipated participation levels based on updated
market information.

Power Smart Energy Manager (+)

. Increase in anticipated participation levels based on updated
market information.

Performance Optimization (+)

. Increase in anticipated participation levels based on updated

market information.
Load Displacement & Alternative Energy (-)
. Decrease in anticipated number of projects based on updated

market information.

Residential Solar Photovoltaics Program (-)

. Decrease in anticipated participation levels based on updated
market information.

Commercial Solar Photovoltaics Program (+)

. Increase in anticipated participation levels based on updated

market information.
Codes & Standards (-)

. Decrease in anticipated future codes savings relating to the new
commercial construction market.
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2016 DSM 2015 DSM

%
Contribution

Forecast Forecast je,FTylel<} ® evaEl
(CUD) (©w:h) change
New Homes Program 18.3 19.2 -1.0 -1%
Home Insulation Program 29.3 27.8 1.5 2%
Water and Energy Saver Program 13.2 11.9 1.3 1%
Affordable Energy Program 25.2 38.0 -12.8 -13%
Refrigerator Retirement Program 8.7 16.6 -7.9 -8%
Drain Water Heat Recovery Initiative 0.2 0.0 0.2 0%
Residential LED Lighting Program 15.4 6.6 8.9 9%
Community Geothermal Program 50.0 60.5 -10.5 -11%
Appliances 0.4 0.0 0.4 0%
HRV Controls 43 0.0 4.5 5%
Power Bars 0.0 0.0 0.0 0%
Smart Thermostats 0.2 0.0 0.2 0%
Plug-in Timers 0.1 0.0 0.1 0%
Community Energy Plan 0.0 0.0 0.0 0%
Power Smart Residential Loan 53 6.7 -1.4 -1%
Power Smart PAYS Financing 3.4 3.2 0.2 0%
Residential Earth Power Loan 20.1 175 2.7 3%
Residential Programs 194.5 208.1 -13.6 -14%
Commercial Lighting Program 623.2 396.8 226.4 231%
LED Roadway Lighting Conversion Program 48.5 48.5 0.0 0%
Commercial Building Envelope - Windows Program 25.2 27.6 -2.4 -2%
Commercial Building Envelope - Insulation Program 33.8 30.2 3.7 4%
Commercial Geothermal Program 37.4 84.7 -47.3 -48%
Commercial HVAC Program - Chillers (Water-Cooled) 0.9 4.7 -3.9 -4%
Commercial HVAC Program - CO2 Sensors 4.4 2.9 1.4 1%
Commercial HVAC Program - HRVs 40.3 11.6 28.6 29%
Commercial HVAC Program - Air Cooled Chillers 24.5 15.6 8.8 9%
Commercial Custom Measures Program 35.1 28.9 6.2 6%
Commercial Building Optimization Program 15.8 21.5 -5.7 -6%
New Buildings Program 139.0 136.0 3.0 3%
Commercial Refrigeration Program 71.2 56.5 14.7 15%
Commercial Kitchen Appliance Program 1.3 1.1 0.2 0%
Network Energy Management Program 0.3 3.4 -3.1 -3%
Internal Retrofit Program 17.5 6.9 10.6 11%
Power Smart Energy Manager 15.5 4.6 10.9 11%
Power Smart Shops 12.5 .5 9.2 9%
Race to Reduce 0.0 0.0 0.0 0%
Parking Lot Controller 2.6 0.0 2.6 3%
Power Smart for Business PAYS Financing 0.0 0.0 0.0 0%
Commercial Programs 1,148.9 884.8 264.1 270%
Performance Optimization Program 397.0 321.7 75.3 77%
Industrial Programs 397.0 321.7 75.3 77%
Energy Efficiency Subtotal 1,740.3 1,414.6 325.7 333%
Curtailable Rate Program - - - -
Load Management = - - -
Bioenergy Optimization Program 106.4 130.1 -23.7 -24%
Customer Sited Load Displacement 504.1 593.2 -89.0 -91%
Load Displacement & Alternative Energy 610.6 723.2 -112.7 -115%
Conservation Rates - Residential 163.5 161.6 1.9 2%
Conservation Rates - Commercial 257.1 243.6 13.5 14%
Conservation Rates 420.6 405.2 15.4 16%
Fuel Choice 291.3 291.3 0.0 0%
Fuel Choice 291.3 291.3 0.0 0%
Residential Air Source Heat Pumps Program 7.4 6.3 1.2 1%
Residential Future Opportunities 91% 83.3 8.3 9%
Residential Solar Photovoltaics Program (PV) 35.3 79.3 -44.0 -45%
Residential Solar Thermal Program - Water Heating 0.2 3.0 -2.8 -3%
Residential Solar Thermal Program - Pool Heating 2.6 2.2 0.5 0%
Commercial Future Opportunities 91.7 83.3 8.3 9%
Commercial Solar Photovoltaics Program (PV) 138.7 114.0 24.7 25%
Commercial Variable Speed and Frequency Drives 4.7 6.6 -1.9 -2%
Industrial Future Opportunities 91.7 83.3 8.3 9%
Other Emerging Technologies 464.1 461.4 2.6 3%
Impacts 3,526.8 3,295.7 231.1 236%
Codes, Standards & Regulations (at generation) 979.2 1,112.4 -133.3 -136%
Interactive Effects = ° - o
Program Support - - - -
DSM Plan - 2016/17 - 2030/31 4,506 4,408 98 100%




Natural Gas DSM Targets Comparison for 2016/17 to 2030/31

The forecast natural gas savings in this plan are 4.4 million cubic metres higher than previously
forecast in the 2015 Power Smart Plan, resulting in a 4.0% increase. The following section

highlights programs with notable changes.

New Home Program (+)
. Increase due to revisions in future building code savings based on
updated market information.

Affordable Energy Program (+)
. Increase due to extension of program offering.

HRV Controls (+)
. Increase due to new program offering in 2016.

Power Smart Residential Loan (+)
. Increase in forecasted average savings per loan.

Residential Earth Power Loan (-)
. Decrease in anticipated number of loans based on updated market
information.

Commercial HVAC Program — Boilers (-)
. Decrease in anticipated participation levels based on updated market
information.

Commercial HVAC Program — HRVs (+)
. Increase in anticipated participation levels based on updated market
information.

Commercial Building Optimization Program (-)
. Decrease in anticipated participation levels based on updated market
information.

Natural Gas Optimization Program (+)
. Increase due to extension of program offering and increase in
forecasted average savings per project.

Codes & Standards (-)
. Decrease in anticipated future codes savings relating to the new
commercial construction market.

Interactive Effects (-)

. Reflects greater volume required due to increased interactive heating
effects from higher electric savings from the Commercial Lighting
Program.
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%
EREC) 1Y Contribution
Forecast
g 3 to overall
(million m®) change
New Homes Program 5.4 2.4 5%
Home Insulation Program 6.6 -0.1 -3%
Water and Energy Saver Program 0.9 0.7 16%
Affordable Energy Program 4.8 2.1 48%
Refrigerator Retirement Program - - -
Drain Water Heat Recovery Initiative - - -
Residential LED Lighting Program - - -
Community Geothermal Program - - -
Appliances 0.0 0.0 0%
HRV Controls 0.0 0.7 16%
Power Bars 0.0 0.0 0%
Smart Thermostats 0.0 0.1 2%
Plug-in Timers 0.0 0.0 0%
Community Energy Plan 0.0 0.0 0%
Power Smart Residential Loan 3.6 2.0 46%
Power Smart PAYS Financing 0.0 -0.3 7%
Residential Earth Power Loan 1.3 -1.0 -23%
Residential Programs 22.6 6.6 151%
Commercial Lighting Program - - - -
LED Roadway Lighting Conversion Program - - - -
Commercial Building Envelope - Windows Program 4.5 3.7 0.8 18%
Commercial Building Envelope - Insulation Program 12.6 12.2 0.4 10%
Commercial Geothermal Program - - - -
Commercial HVAC Program - Chillers (Water-Cooled) = - - -
Commercial HVAC Program - CO2 Sensors 1.0 0.9 0.1 2%
Commercial HVAC Program - HRVs 6.4 2.9 3.5 80%
Commercial HVAC Program - Air Cooled Chillers 0.0 0.0 0.0 0%
Commercial Custom Measures Program 2.2 1.8 0.4 8%
Commercial Building Optimization Program 3.7 4.8 -1.1 -25%
New Buildings Program 3.8 3.7 0.1 2%
Commercial Refrigeration Program 0.0 0.0 0.0 0%
Commercial Kitchen Appliance Program 0.3 0.4 0.0 “1%
Network Energy Management Program 0.0 0.0 0.0 0%
Internal Retrofit Program 0.1 0.0 0.1 2%
Power Smart Energy Manager 1.3 0.4 0.9 21%
Power Smart Shops 0.1 0.0 0.0 1%
Race to Reduce 0.0 0.0 0.0 0%
Parking Lot Controller 0.0 0.0 0.0 0%
Power Smart for Business PAYS Financing 0.3 0.0 0.3 6%
Commercial Programs 41.4 36.7 4.8 109%
Performance Optimization Program - - - -
Industrial Programs 14.0 9.1 4.9 111%
Energy Efficiency Subtotal 84.7 68.4 16.3 371%
Curtailable Rate Program = = - =
Load Management = = B =
Bioenergy Optimization Program 0.0 0.0 0.0 0%
Customer Sited Load Displacement = = - =
Load Displacement & Alternative Energy 0.0 0.0 0.0 0%
Conservation Rates - Residential - - - -
Conservation Rates - Commercial - - - -
Conservation Rates = = - =
Fuel Choice -27.7. -27.7 0.0 0%
Fuel Choice -27.7 -27.7 0.0 0%
Residential Air Source Heat Pumps Program - -
Residential Future Opportunities - -
Residential Solar Photovoltaics Program (PV) - - - -
Residential Solar Thermal Program - Water Heating - = - =
Residential Solar Thermal Program - Pool Heating 0.5 14 -1.0 -22%
Commercial Future Opportunities - - - -
Commercial Solar Photovoltaics Program (PV) - - - -
Commercial Variable Speed and Frequency Drives - - - -
Industrial Future Opportunities - - - -
Other Emerging Technologies 0.5 1.4 -1.0 ~22%
Impacts 57.5 42.2 15.3 350%
Codes, Standards & Regulations (at generation) 72.9 74.3 -1.4 -33%
Interactive Effects -15.8 -6.3 -9.5 -217%
Program Support - - - -
DSM Plan - 2016/17 - 2030/31 115 110 4 100%




Utility Cost Comparison for 2016717 to 2030/31

The forecast utility cost in this plan is approximately $52 million higher than previously forecast in

the 2015 Power Smart Plan, resulting in a 4.0% increase.

programs with notable changes.

Affordable Energy Program (+)
. Increase due to extension of program offering.

Residential LED Lighting Program (+)
. Increase due to additional spending on lighting campaign
activity.

Community Geothermal Program (-)

. Decrease due to decline in forecasted average incentive per
application and anticipated participation levels based on updated
market information.

HRV Controls (+)
. Increase due to new program offering in 2016.

Commercial Lighting Program (+)
. Increase in anticipated participation levels and related incentive
payouts based on updated market information.

Commercial Building Envelope (+)
. Increase in anticipated participation levels and related incentive
payouts based on updated market information.

Commercial Geothermal Program (-)
. Decrease due to reductions in market penetration levels and
related incentive payouts based on updated market information.

Commercial HVAC Program — HRVs (+)
. Increase in anticipated participation levels and related incentive
payouts based on updated market information.

Performance Optimization Program (-)
. Decrease in anticipated program administration costs.

Load Displacement & Alt. Energy (-)
. Decrease in anticipated no of projects and related incentive
payouts based on updated market information.

Residential Solar Photovoltaics Program (-)
. Decrease in anticipated participation levels and related incentive
payouts based on updated market information.

Commercial Solar Photovoltaics Program (+)

. Increase in anticipated participation levels and related incentive
payouts based on updated market information.
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The following section highlights

2016 DSM| 2015 DSM %
Utility Utility Change Contribution
Investment | Investment to overall
(millions $)  (millions $) change
New Homes Program $3.2 $3.0 $0.2 0%
Home Insulation Program $27.1 $28.4 -$1.2 -2%
Water and Energy Saver Program $5.8 $4.4 $1.4 3%
Affordable Energy Program $93.7 $88.6 $5.2 10%
Refrigerator Retirement Program $8.4 $9.0 -$0.6 -1%
Drain Water Heat Recovery Initiative $0.1 $0.0 $0.1 0%
Residential LED Lighting Program $7.4 $2.1 $5.4 10%
Community Geothermal Program $22.5 $26.3 -$3.7 -7%
Appliances $0.4 $0.0 $0.4 1%
HRV Controls $2.8 $0.0 $2.8 5%
Power Bars $0.0 $0.0 $0.0 0%
Smart Thermostats $0.3 $0.0 $0.3 1%
Plug-in Timers $0.0 $0.0 $0.0 0%
Community Energy Plan $1.7 $0.0 $1.7 3%
Power Smart Residential Loan $0.0 $0.0 $0.0 0%
Power Smart PAYS Financing $0.0 $0.0 $0.0 0%
Residential Earth Power Loan $0.0 $0.0 $0.0 0%
Residential Programs $173.6 $161.7 $11.9 23%
Commercial Lighting Program $123.3 $100.7 $22.6 43%
LED Roadway Lighting Conversion Program $44.4 $45.2 -$0.8 -2%
Commercial Building Envelope - Windows Program $23.7 $17.6 $6.1 12%
Commercial Building Envelope - Insulation Program $40.0 $35.4 $4.6 9%
Commercial Geothermal Program $16.7 $43.8  -$27.1 -52%
Commercial HVAC Program - Chillers (Water-Cooled) $0.2 $1.3 -$1.1 -2%
Commercial HVAC Program - CO2 Sensors $4.0 $2.5 $1.5 3%
Commercial HVAC Program - HRVs $35.4 $6.0 $29.5 56%
Commercial HVAC Program - Air Cooled Chillers $11.9 $6.9 $5.0 10%
Commercial Custom Measures Program $12.4 $13.2 -$0.9 -2%
Commercial Building Optimization Program $9.3 $9.5 -$0.2 0%
New Buildings Program $13.2 $16.6 -$3.4 -6%
Commercial Refrigeration Program $13.5 $8.9 $4.6 9%
Commercial Kitchen Appliance Program $0.3 $0.4 $0.0 0%
Network Energy Management Program $0.1 $0.4 -$0.3 -1%
Internal Retrofit Program $10.6 $5.8 $4.8 9%
Power Smart Energy Manager $3.7 $0.6 $3.0 6%
Power Smart Shops $3.6 $1.8 $1.7 3%
Race to Reduce $0.8 $0.0 $0.8 2%
Parking Lot Controller $0.5 $0.0 $0.5 1%
Power Smart for Business PAYS Financing $0.0 $0.0 $0.0 0%
Commercial Programs $371.8 $320.6 $51.2 98%
Performance Optimization Program $122.2 $139.2 -$17.0 -32%
Industrial Programs $130.0 $144.7 -$14.7 -28%
Energy Efficiency Subtotal $675.3 $627.0  $48.3 92%
Curtailable Rate Program $106.6 $97.5 $9.0 17%
Load Management $106.6 $97.5 $9.0 17%
Bioenergy Optimization Program $37.5 $37.9 -$0.4 -1%
Customer Sited Load Displacement $81.8 $94.0 -$12.2 -23%
Load Displacement & Alternative Energy $119.4 $131.9 -$12.5 -24%
Conservation Rates - Residential $13.2 $13.4 -$0.2 0%
Conservation Rates - Commercial $17.3 $17.6 -$0.2 0%
Conservation Rates $30.5 $30.9 -3$0.4 -1%
Fuel Choice $53.8 $54.6 -$0.9 -2%
Fuel Choice $53.8 $54.6 -$0.9 -2%6
Residential Air Source Heat Pumps Program $2.5 $2.2 $0.3 1%
Residential Future Opportunities $50.6 $45.9 $4.6 9%
Residential Solar Photovoltaics Program (PV) $35.9 $59.8 -$24.0 -46%
Residential Solar Thermal Program - Water Heating $0.3 $1.5 -$1.2 -2%
Residential Solar Thermal Program - Pool Heating $1.3 $1.1 $0.2 0%
Commercial Future Opportunities $54.6 $49.6 $5.0 10%
Commercial Solar Photovoltaics Program (PV) $87.6 $71.9 $15.7 30%
Commercial Variable Speed and Frequency Drives $2.7 $3.4 -$0.7 -1%
Industrial Future Opportunities $59.9 $54.4 $5.5 10%
Other Emerging Technologies $295.3 $289.8 $5.5 10%
Impacts $1,280.8  $1,231.9  $49.0 93%
Codes, Standards & Regulations (at generation) - - - -
Interactive Effects = S - =
Program Support $86.4 $82.9 $3.5 7%
DSM Plan - 2016/17 - 2030/31 $1,367 $1,315 $52 100%







2 DEMAND SIDE MANAGEMENT

2.1 DSM Targets
2.1.1 Electric and Natural Gas DSM Savings

In summary, the plan sets out to realize electricity savings of 1,232 MW and 4,506 GW.h, natural
gas savings of 130 million cubic metres before interactive effects and combined global
greenhouse gas emission reductions of 3.3 million tonnes by 2030/31.

This demand side management plan represents 15.4% of the estimated electric load forecast
offsetting 59% of projected load growth during this period and 8.1% of the estimated natural
gas volume forecast by 2030/31, further reducing natural gas consumption in Manitoba.
Including 15.8 million cubic meters in natural gas consumption due to interactive effects, the plan
is expected to result in net natural gas savings of 115 million cubic metres which represents
7.1% of the estimated volume forecast by 2030/31.

Cumulative DSM Electric Savings
as a % of Annual Load
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Note: Total DSM Electric savings per the above graph includes forecast savings from program impacts and savings from Codes, Standards and Regulations.
Source of Load Forecast: 2015 Electric Load Forecast.

Cumulative DSM Natural Gas Savings
as a % of Annual Volume
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Note: Total DSM Natural Gas savings per the above graph includes forecast savings from program impacts and Codes, Standards and Regulations.

Note: The above graph reflects a percentage of volume calculation that excludes the natural gas consumption of both Manitoba Hydro Power Stations and Special
Contracts in the volume forecast.

Source of Natural Gas Volume Forecast: 2015 Natural Gas Volume Forecast
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Annual Electric DSM Savings as a % of Annual Load

The following charts depict Manitoba Hydro’s annual electric DSM efforts in relation to annual
electric load growth.

Annual DSM Electric savings as a % of Annual Load

(Including Fuel Choice)
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Annual Natural Gas DSM Savings as a % of Annual Volume

The following charts depict Manitoba Hydro’s annual natural gas DSM efforts in relation to annual
natural gas volume growth.

Annual DSM Natural Gas Savings as a % of Annual Volume
(Excluding Fuel Choice and Excluding Interactive Effects)
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Note: The above graph reflects a percentage of volume calculation that excludes the natural gas consumption of both Manitoba Hydro
Power Stations and Special Contracts in the volume forecast.
Annual DSM Natural Gas Savings as a % of Annual Volume
(Excluding Fuel Choice and Including Interactive Effects)
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Note: The above graph reflects a percentage of volume calculation that excludes the natural gas consumption of both Manitoba Hydro
Power Stations and Special Contracts in the volume forecast.
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Annual DSM Natural Gas Savings as a % of Annual Volume
(Including Fuel Choice and Interactive Effects)
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Note: The above graph reflects a percentage of volume calculation that excludes the natural gas consumption of both Manitoba Hydro
Power Stations and Special Contracts in the volume forecast.
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Combined with energy savings achieved to date, total electrical savings of 1,860 MW and 7,355
GW.h and total natural gas savings of 258 million cubic metres before interactive effects will be
realized by 2030/31. These combined energy savings are expected to result in an overall
reduction of greenhouse gas emissions of 5.4 million tonnes by 2030/31. This activity represents
24.9% of the estimated electric load forecast and 16.0% of the estimated natural gas volume
forecast by 2030/31. Including natural gas consumption due to interactive effects, total natural
gas savings of 227 million cubic metres will be realized, representing 14.1% of the estimated
natural gas volume forecast by 2030/31.

The following charts graphically represent the capacity, electric energy and natural gas energy
savings achieved to date and the savings anticipated from future DSM activity for the 2016
Demand Side Management Plan:
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The following table shows detailed DSM savings associated with the 2016 Demand Side
Management Plan by sector to 2030/31.

Electric and Natural Gas DSM Savings
2016/17 - 2030/31

Wwinter Annual Annual
Capacity Energy Energy
(MW) (GW.h) (million m?)
Residential
New Homes Program 7.3 16.0 7.8
Home Insulation Program 12.8 25.7 6.4
Water and Energy Saver Program 2.1 11.6 1.6
Affordable Energy Program
Affordable Energy Program - Insulation 8.5 22.1 6.9
Affordable Energy Program - Furnace n/a n/a 0.0
Affordable Energy Program - Total 8.5 22.1 6.9
Refrigerator Retirement Program 0.8 7.6 - 7
Drain Water Heat Recovery Initiative 0.0 0.1 n/a
Residential LED Lighting Program 4.3 13.5 - 7
Community Geothermal Program 22.0 43.9 n/a
Appliances & Electronics Initiative 0.1 0.4 0.0
HRV Controls 1.6 4.0 0.7
Smart Thermostats 0.1 0.2 0.1
Community Energy Plan 0.0 0.0 0.0
Residential Programs Total (@ Meter) 59.5 7% 145.3 5% 23.5 41%
Customer Service Initiatives / Financial Loan Programs
Power Smart Residential Loan 2.4 4.7 5.7
Power Smart PAYS Financing 1.5 3.0 -0.3
Residential Earth Power Loan 5.8 17.7 0.3
Residential CSI / Financial Loan Programs Total (@ Meter) 9.7 1% 25.3 1% 5.7 10%
Commercial
Commercial Lighting Program 133.8 546.7 - i
LED Roadway Lighting Conversion Program 6.3 42.6 n/a
Commercial Building Envelope - Windows Program 7.2 22.1 4.5
Commercial Building Envelope - Insulation Program 13.1 29.7 12.6
Commercial Geothermal Program 16.4 32.8 n/a
Commercial HVAC Program - Boilers n/a n/a 3.1
Commercial HVAC Program - Chillers (Water-Cooled) 0.0 0.8 n/a
Commercial HVAC Program - CO2 Sensors 2.4 3.9 1.0
Commercial HVAC Program - HRVs 17.3 35.3 6.4
Commercial HVAC Program - Air Cooled Chillers 0.0 21.5 n/a
Commercial HVAC Program - Water Heaters n/a n/a 2.1
Commercial Custom Measures Program 7.1 30.8 2.2
Commercial Building Optimization Program 2.8 13.8 3.7
New Buildings Program 36.3 121.9 3.8
Commercial Refrigeration Program 7.7 62.4 - i
Commercial Kitchen Appliance Program 0.2 1.1 0.3
Network Energy Management Program 0.0 0.3 - 7
Internal Retrofit Program 3.0 15.3 0.1
Power Smart Energy Manager 3.1 13.6 1.3
Power Smart Shops 3.3 11.0 0.1 7
Race to Reduce 0.0 0.0 0.0
Parking Lot Controller 0.0 2.3 0.0
Commercial Programs Total (@ Meter) 260.0 30% 1,007.8 32% 41.2 72%
Customer Service Initiatives / Financial Loan Programs
Power Smart For Business PAYS Financing 0.0 0.0 0.3
Commercial CSI / Financial Loan Programs Total (@ Meter) 0.0 0% 0.0 0% 0.3 0%
Industrial
Performance Optimization Program 45.4 360.9 n/a
Natural Gas Optimization Program n/a n/a 14.0
Industrial Programs Total (@ Meter) 45.4 5% 360.9 12% 14.0 24%
Energy Efficiency Subtotal (@ Meter) 374.6 _43% 1,539.3 49% 84.7 147%
Load Management
Curtailable Rate Program 145.0 n/a n/a
Load Management Programs Total (@ Meter) 145.0 17% n/a 0% n/a 0%
Load Displacement & Alternative Energy
Bioenergy Optimization Program 46.5 96.7 n/a
Customer Sited Load Displacement 60.0 458.3 n/a
Load Displacement & Alt. Energy Programs Total (@ Meter) 106.5 12% 555.0 18% n/a 0%
Conservation Rates
Conservation Rates - Residential 17.2 143.4 n/a
Conservation Rates - Commercial 27.1 225.5 n/a
Conservation Rates Total (@ Meter) 44.3 5% 368.9 12% n/a 0%
Fuel Choice
Fuel Choice 127.7 255.5 (27.7)
Fuel Choice Total (@ Meter) 127.7 15% 255.5 8% (27-7) (48%)
Other Emerging Technologies
Residential Air Source Heat Pumps Program 0.0 6.5 n/a
Residential Future Opportunities 16.7 80.4 n/a
Residential Solar Photovoltaics Program (PV) 2.8 30.9 n/a
Residential Solar Thermal Program - Water Heating 0.0 0.2 n/a
Residential Solar Thermal Program - Pool Heating 0.0 2.3 0.5
Commercial Future Opportunities 16.7 80.4 n/a
Commercial Solar Photovoltaics Program (PV) 12.9 121.7 n/a
Commercial Variable Speed and Frequency Drives 0.1 4.2 n/a
Industrial Future Opportunities 17.3 83.3 n/a
Other Emerging Technologies Total (@ Meter) 66.5 8% 210.0 13% 0.5 0%
Program Impacts Total (@ Meter) 864.8 100% 3,128.8 100% 57.5 100%
Interactive Effects -15.8
Codes, Standards and Regulations (@ Meter) 227.3 858.9 72.9
Power Smart 2016/17 to 2030/31 Impacts (@ Meter) 1,092 3,988
Power Smart 2016/17 to 2030/31 Impacts (@ Generation) 1,232 4,506 115
Savings Achieved To 2015/16 (@ Meter) 555 2,521
Savings Achieved To 2015/16 (@ Generation) 628 2,849 113
Grand Total (@ Meter) 1,647 6,509
Grand Total (@ Generation) 1,860 7,355 227

i Natural gas interactive effects reported with overall total
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2.1.2 Other Fuel Savings

Through funding from the Affordable Energy Fund, residential customers using heating sources
other than natural gas and electricity are eligible to participate in the Home Insulation, Water &
Energy Saver and Oil & Propane Furnace Replacement programs. The following table provides
the oil and propane fuel savings estimated to be achieved through this funding.

It is estimated that savings of 967,405 litres of fuel oil and 330,546 litres of propane will be
achieved from 2016/17 to 2030/31.

Affordable Energy Fund Other Fuel Savings
2016/17 - 2030/31
(000s, litres)

2018/19-
2016/17 2017/18 2030/31

Fuel Oil Savings

Home Insulation Program 2.0 2.0 12.6
Water & Energy Saver Program 4.2 .0 .0
Oil & Propane Furnace Replacement 95.1 95.1 756.4
Annual Fuel Oil Savings 101.3 97.1 769.0
Cumulative Fuel Oil Savings, 2016/17 - 2030/31 101.3 198.4 967.4

Propane Savings

Home Insulation Program 7.2 7.2 48.4
Water & Energy Saver Program 3.3 .0 .0
Oil & Propane Furnace Replacement 26.6 26.6 211.2
Annual Propane Savings 37.1 33.8 259.6
Cumulative Propane Savings, 2016/17 - 2030/31 37.1 70.9 330.5
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2.1.3 Energy Efficient Codes, Standards & Regulation Savings

Many Canadian and U.S. electric utilities, including Manitoba Hydro, have been engaged in DSM
activities for more than two decades. In addition to utility specific DSM programs, Manitoba
Hydro's strategy to affect change in codes and standards involves being an active participant
and, in many cases, a driving force on a number of provincial and national energy efficiency
codes and standards committees. These codes and standards are subsequently referenced in
national and provincial regulations that mandate minimum energy performance levels for a
variety of appliances, buildings and other energy consuming measures. The focus of Manitoba
Hydro’s efforts on these committees is to advance the progress of product efficiency
improvements through the development of test methodologies that facilitate measurement and
comparison of energy performance and provide for minimum energy performance levels that
reasonably represent performance improvements available from commercially viable product
advancements, which are then incorporated into Manitoba Power Smart programs, and
subsequent energy efficiency regulations and building codes proposed by national and provincial
regulators.

Not all codes and standards are regulated, with some codes and standards being developed for
the purpose of supporting good business practices that assist customers in quantifying and
comparing the energy performance of measures being considered for implementation. In these
instances, Manitoba Hydro supports the adoption of such non-regulated codes and standards
within its Power Smart programs.

Manitoba Hydro annually prepares a forecast of the expected influence of both regulated and
non-regulated codes and standards, and since 1995 this forecast has been used to adjust
Manitoba Hydro’s system load forecast.
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Strategic Steering Committee on Performance, Energy Efficiency and
Renewables

Manitoba Hydro is a leading contributor on the Canadian Standards Association’s Strategic
Steering Committee on Performance, Energy Efficiency and Renewables (SCOPEER). This
Canadian Standards Association committee, with participation from federal and provincial
authorities, electric utilities, industry associations and equipment suppliers, provides oversight
and governance for the process used to develop energy performance standards and establish
minimum energy performance levels for energy consuming measures across most residential,
commercial and industrial sectors. SCOPEER includes Technical Committees responsible for
specific end-use technology areas, including Heating, Ventilation, Air Conditioning and
Refrigeration Equipment (TC 401), Industrial Equipment (TC 402), Residential Equipment (TC
403), Lighting Equipment (TC 419), Solar Equipment (TC 420) and Energy Management (TC
422). Individual Technical Subcommittees operating within each of the Technical Committees are
responsible for the development of specific standards related to the energy performance of end-
use measures that are vetted and approved by the SCOPEER committee for adoption. Electric
utilities, equipment suppliers and consumer reference these standards within their programs and
specific areas of activity, while regulatory agencies at the national and provincial level adopt
these standards and their associated minimum energy performance levels into energy efficiency
regulations.
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Energy Savings from Codes & Standards

In many markets, the most effective and permanent form of market transformation for energy
efficient technologies and practices is the regulation of energy efficient codes and standards as
such regulations ensures that customers do not revert to less efficient technologies/practices
once the incentives and/or promotional activities are discontinued. Consequently, the process of
achieving these changes is complex and lengthy as it involves many stakeholders, varying
environmental and market conditions and market acceptance to ensure successful
implementation.

Efforts to achieve energy savings through Energy Efficient Codes and Standards initiatives are
forecasted in the 2016 Demand Side Management Plan to achieve capacity savings of 299 MW,
energy savings of 1106 GW.h and 83 million cubic metres of natural gas annually by 2030/31. As
a result of these savings, a greenhouse gas emissions reduction of 0.9 million tonnes is expected
by 2030/31.
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The following table and charts provide a summary of the planned energy savings in 2030/31
from codes and standards that are currently implemented in energy efficiency regulation at the
provincial and national level. Future DSM plans will provide updated forecasts of savings from
codes and standards based on new information, such as the pending proposals being put forward
by Natural Resources Canada for Amendments 13 and 14, which include both new and enhanced
energy efficiency regulations for a variety of energy consuming measures.

Energy Savings from Codes & Standards

2016/17 - 2030/31

Code Energy and Demand Savings Natural Gas  CO2 Reductions
Category Components Winter MW Annual GW.h Annual millions m®*  Annual Tonnes
Insulation, Windows, Pilot Light Gas
Residential Construction Fire Place, Furnace, Heat Recovery
Ventilation, Showerhead 32.1 100.7 65.9 193,127
Residential Lighting General Service Lamps 75.5 203.6 - 137,402
Dishwashers, Clothes Washers,
Residential Appliances Clothes Dryers, Refrigerators,
Freezers, Ranges, Stoves, Cooktops 31.2 191.6 B 129,301
. ) . Central Air Conditioning, Residential
Other Residential Equipment Furnace 0.4 53.0 0.3 36,274
Commercial New Construction Various Building Code Amendments 99.2 335.4 16.8 258,280
e General Service Lamps, Exit Signs,
Commercial Lighting Fluorescent Lamp Ballasts 60.8 220.8 - 149,057
. . Commercial Furnace, Boiler and Spray
Other Commercial Equipment Valves 0.1 0.5 0.5 1,193
Total @ Generation 299 1106 83 904,634

* Totals per above include savings attributed to specific Power Smart programs and thus differ from Codes and Standards savings reported in Appendices A.1, A.2

and C.1

Electric Codes & Standards By Category

220.8

191.6

(GW.h)
Residential Construction
05 Residential Lighting
100.7 Residential Appliances
m Other Residential Equipment
203.6 m Commercial New Construction

Commercial Lighting

Other Commercial Equipment
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Status of Codes and Standards

The following table summarizes the status of changes to provincially and nationally regulated
codes and standards included in the 2016 Demand Side Management Plan, including actual or
expected dates for implementation.

For electricity, changes that account for 69% of total energy savings have been enacted and

31% are planned.

For natural gas, changes that account for 87% of total energy savings have been enacted and

12% are planned.

Code
Category

Status of Changes to Codes and Standards

Components

Energy
GW.h

Natural Gas
Annual million m

3

Level of
Government

Enacted

Expected Effective Date

Announced

Planned

Residential Construction Building Code - Insulation 16.9 6.9 MB 2008

Residential Construction Building Code - Various measures 69.8 51.7 MB 2010

Residential Construction Building Code - Various measures 14.1 7.3 MB 2021

Residential Lighting General Service Lamps (MEPS) 81.7 Federal 2014

Residential Lighting General Service Lamps (MEPS) (Future) 121.9 Federal 2025

Residential Appliances Various appliances 159.6 Federal

Residential Appliances Various appliances (Future) 31.9 Federal 2020

Other Residential Equipment Central Air Conditioning 47.0 Federal 2006

Other Residential Equipment Central Air Conditioning (Future) 6.0 - Federal 2020

Other Residential Equipment Residential Furnace - 0.3 Federal / MB 2009

Commercial New Construction Building Code 223.1 13.7 MB 2016

Commercial New Construction Building Code (Future) 112.3 3.1 MB 2022

Commercial Lighting General Service Lamps (MEPS) 35.0 Federal 2019

Commercial Lighting General Service Lamps (MEPS) (Future) 27.0 Federal 2025

Commercial Lighting Exit Signs 1.9 Federal 2004

Commercial Lighting Fluorescent lamp ballasts (New / Reno) 157.0 Federal 2006 / 2010

Other Commercial Equipment Commercial Furnace 0.2 Federal / MB 2009

Other Commercial Equipment Commercial Boilers - 0.1 Federal / MB 2019

Other Commercial Equipment Commercial Spray Valves 0.5 0.1 Federal / MB 2011

Total (GW.h) 1106 757 0.0 348
69% 0% 31%

Total (million ) 83 73 0 10
87% 0% 12%
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Code, Standard & Regulation Descriptions

The following section describes each of the codes and standards listed in the Summary Table
noted in Section 2.1.3 that have been taken into consideration when developing a forecast for
projected savings.

Residential Construction

Building Code
Manitoba Building Code, amendment (PROVINCIAL)

Regulation 4/2008
Registered: January 11, 2008
Effective date: October 1, 2008

Manitoba Hydro has been offering the Power Smart New Home program to customers across the
province since 2004. The New Home program promoted and offered incentives to customers for
the installation of energy efficient technologies and building practices within the New Home
construction industry. Manitoba Hydro worked closely with industry stakeholders like the
Manitoba Home Builders’ Association when developing requirements for the program. Specifically,
the Power Smart New Home program has required and been promoting a minimum requirement
for R20 insulation in the foundation walls of new homes since 2004.

Changes to Table 9.25.5.2. (Minimum Thermal Resistance for the Building Envelope) of the
Manitoba Building Code (Regulation 127/2006) came into effect on Octoberl1, 2008. The changes
related to the minimum requirement for insulation R-value for the interior and exterior foundation
walls of new homes. The code change increased the minimum required insulation value from R12
to R20.

Building Code
Manitoba Building Code, amendment (PROVINCIAL)

Regulation 142/2010
Registered: October 4, 2010
Effective date: December 1, 2010

Manitoba Hydro has promoted energy efficient technologies and building practices within the
residential new construction segment through delivery of the Power Smart New Home Program.
When developing program requirements, Manitoba Hydro worked closely with industry
stakeholders like the Manitoba Home Builders Association.

Through the delivery of the Power Smart Gold Home offering, Manitoba Hydro planned to aid the
advancement of future building code by promoting and offering incentives to customers to build
their home with Power Smart recommended technologies and construction practices. The Gold
standard announced in 2007 required the use of heat recovery ventilators (HRV), 94 % AFUE
furnaces, electronic ignition for natural gas fireplaces, R50 attic insulation, water efficient fixtures
and many other building envelope improvements.
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Effective December 1st, 2010, Manitoba implemented changes to the building and plumbing
codes that increased energy and water efficiencies. These changes were the result of extensive
consultations by the Office of the Fire Commissioner involving new homebuilders, contractors and
technical experts. The new efficiencies incorporated into new construction and homes undergoing
extensive renovations included:

- Specifying minimum energy-efficiency requirements for windows,

- Eliminating the pilot light in gas fireplaces,

- Increasing the required level of attic insulation to R50,

- Requiring @ minimum 94 per cent fuel-efficiency rating for furnaces,

- Specifying a mid-efficient heat-recovery ventilator, and

- Introducing energy-modeling software that will allow builders to model alternatives to the
code requirements.

- Requiring a maximum flow rate for primary showerheads to 1.75 GPM

Through its close working relations with key industry stakeholders and the Power Smart New
Home Program offering, Manitoba Hydro succeeded in advancing these changes to the Manitoba
Building Code (MBC). In fact, a majority of the technologies adopted by the MBC for the
December 1, 2010 update were part of the aforementioned Power Smart Gold Home standard
requirements. Without the program providing information, education, training, and incentives for
these technologies and building practices, the industry would have been less likely to adopt these
technologies and may have postured with strong opposition to adopting the code. The program
created demand for these technologies, provided builders an opportunity to gain experience
using them, and provided trades and contractors training opportunities to advance their expertise
and knowledge of the technologies.

Building Code
Manitoba Building Code, amendment (PROVINCIAL)

Regulation 52/2015
Registered: April 27, 2015
Effective date: April 1, 2016

In December 2012, the National Building Code’s (NBC) first attempt at incorporating energy
efficiency into the code for Part 9 buildings was published as section 9.36 of the NBC. Although
Manitoba had already incorporated energy efficiency into the MBC in advance of this publication,
an effort was made by the energy sub-committee of the Manitoba Building Standards Board to
review the contents of 9.36 with the intent to align the requirements as much as possible. The
review concluded with minimal changes to the pre-existing requirements of the MBC that were
made effective in 2010 other than one significant change; the requirement for a drain water heat
recovery system. This requirement, the first of its kind in Canada, actually resulted in an
efficiency level for new homes in Manitoba that surpassed the NBC requirement and was
applauded by energy efficiency advocates from across the country. Due to the recency of this
requirement, an estimate of the energy savings impacts resulting from the installation of drain
water heat recovery systems is not included current planning assumptions, however, Manitoba
Hydro staff will provide estimates in future plans.
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Building Code
Manitoba Building Code, amendment (PROVINCIAL)

Regulation (Proposed)
Effective date: 2020

Manitoba Hydro is currently assessing the Power Smart New Home program. The program will
promote and offer incentives to customers for the installation of energy efficient technologies and
building practices within the New Home construction industry. Manitoba Hydro will work closely
with industry stakeholders with the aim to build market acceptance of Power Smart New Home
technologies for ease of adoption in the Manitoba Building Code in 2020. Manitoba Hydro has
used a placeholder post-2020 Manitoba Building Code to account for future potential code
savings beyond that realized through the Power Smart New Home program.
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Residential Lighting

General Service Lamps

National Resources Canada (FEDERAL)

Amendment 12B to Energy Efficiency Regulations

Published: January 15, 2014 (Canada Gazette Part II)

Effective date(s): January 1%, 2014 - 75 to 100 watt equivalent lamps
December 31%, 2014 - 40 to 60 watt equivalent lamps

The Government of Canada announced in Amendment 12B to the Energy Efficiency Regulations,
published on January 15, 2014 that they would introduce Minimum Energy Performance
Standards (MEPS) for general service lamps in 2012. The consequent Regulations came into force
in December 2013 and applied to 100 and 75 W bulbs manufactured on or after January 1, 2014,
and to 60 and 40 W bulbs manufactured on or after December 31, 2014. The Regulations
prohibit the importation and interprovincial shipment of non-compliant products. The Regulations
provide for a number of alternatives to inefficient bulbs. Where no alternatives exist, exemptions
are made.

The next iteration of residential lighting regulations has not been proposed. Manitoba Hydro has
used a placeholder for Minimum Energy Performance Standard beginning in 2025 to account for
future potential savings. This assumed MEP accounts for the impact of light-emitting diode (or
equivalent) efficient lighting technology replacing the performance levels stipulated within
Amendment 12B described above.
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Residential Appliances

Manitoba Hydro is a key player on the Canadian Standards Association’s Strategic Steering
Committee on Performance, Energy Efficiency and Renewables (SCOPEER). This committee is
responsible for changes to provincial and national performance standards and legislation which
have resulted in the improvement of energy utilization of numerous appliances such as
dishwashers, clothes washers & dryers, refrigerators and freezers, and ranges/stoves/cooktops.
The forecast of the expected influence of regulated residential appliances includes the impact of
existing Natural Resources Canada requirements. Additionally, placeholder standards are
projected post-2020 to determine the impact of the next increment to these existing NRCAN
standards. These placeholder standards are based on future harmonization with recently
emerged or pending U.S. Department of Energy residential appliance standards.

Other Residential Equipment

Central Air Conditioning

National Resources Canada (FEDERAL)

Amendment 9 to Energy Efficiency Regulations

Test Standard: CAN/CSA-C656-05

Published: November 15, 2006 (Canada Gazette Part II)
Effective date(s): November 15, 2006

In November 2006, the CSA published a standard (C656-05) which specified mandatory MEPS
applied to permanently installed ‘air-source’ air-conditioner and heat pumps. Equipment types
include air conditioners and heat pumps that are single package and split system, single and
three-phase, with rated capacity of less than 19 kW (65,000 Btu/h). For air conditioners, a
minimum SEER rating of 13 was mandated.

Manitoba Hydro provides a fixed interest finance plan that may be used for renovations including
central air, mid-efficient natural gas/electric furnaces and water heaters, direct vent natural gas
fireplaces, security lights and fixtures under the Energy Finance Plan. Pre 2005, a minimum
SEER rating of 10 for Air Conditioners was required for eligibility for financing under the plan. In
order to comply with the forthcoming national standard, Manitoba Hydro raised the minimum
SEER to 13 for eligibility of financing in October, 2005; approximately one year earlier.

The forecast of post-2020 increments to the above central air conditioning MEPS determines the
impact of the next increment to these existing NRCAN standards. Future placeholder standards
were based on future harmonization with U.S. Department of Energy residential central air
conditioner standards.
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Residential High Efficiency Furnace

National Resources Canada (FEDERAL)

Amendment 10 to Energy Efficiency Regulations
Published: December 24, 2008 (Canada Gazette Part II)
Effective date: December 31, 2009

On December 12, 2008 the Federal Government amended the Energy Act to require increased
efficiency requirements for replacement gas (natural gas and propane) furnaces and boilers.
Effective December 31, 2009 replacement furnaces up to 225 000 Btu/h sold in Canada are
required to have a minimum AFUE of 90%.

Manitoba Hydro played a material role in the amendment of the Federal Energy Act. Manitoba
Hydro staff assisted the Federal Government by providing technical and market data regarding
the heating market in Manitoba and comments to the proposed Amendment during the
consultation process. Power Smart Programs such as the Residential Loan and the High Efficiency
Furnace and Boiler Rebate influenced the Manitoba market to the point that 80% of all
equipment installed in 2009 was high efficiency products, thus making the Amendment
acceptable to the industry and to consumers.

The Energy Act (PROVINCIAL)
Regulation 181/2009

Published: November 12, 2009
Effective date: December 30, 2009

On November 12, 2009 the Manitoba Government passed a regulation under the Energy Act to
require increased efficiency requirements for replacement gas (natural gas and propane)
furnaces and boilers. Effective December 30, 2009 replacement furnaces up to 225 000 Btu/h
sold in Manitoba are required to have a minimum AFUE of 92%.

Manitoba Hydro played a major role in the development of the Provincial Regulation. Manitoba
Hydro staff assisted the Province by providing technical and market data regarding the heating
market, hosting an industry consultation with contractors and other interested parties, preparing
a formal market impact study, and providing general guidance to regulatory staff. Power Smart
Programs such as the Residential Loan and the High Efficiency Furnace and Boiler Rebate
influenced the market to the point that 80% of all equipment installed in 2009 was high
efficiency products, thus making regulation acceptable to the industry.

38



Commercial New Construction

Building Code
Manitoba Energy Code for Buildings

Regulation 213/2013
Registered: December 20, 2013
Effective Date: December 1, 2014

The national commitment to update the 1997 National Energy Code for Buildings (NECB) was
initiated in Manitoba by the Energy Code Advisory Committee (ECAC) which was led by Manitoba
Hydro. Manitoba Hydro also chaired the national Building Energy Code Collaborative (BECC),
which was formed in response to the recommendations provided by ECAC. As a result of the
work done by BECC, formal support was provided by jurisdictions across Canada to undertake the
work to update the 1997 NECB and a national working group was formed to conduct the detailed
work for updating the code. Manitoba’s Minister of Labour provided formal support that signaled
Manitoba’s intention to adopt the document once published, however the Province still moved
forward with their own energy strategy and convened a sub-committee of the Building Standards
Board of Manitoba to recommend Manitoba-based energy and water efficiency recommendations
that could be implemented in advance of the release of the 1997 NECB.

In January 2011, the energy efficiency amendments developed for the Manitoba building code
were approved by the Building Standards Board of Manitoba and the Minister of Labour.
However, with the NECB already through its public consultation phase and targeting a release
date of Fall 2011, it was decided to hold back on regulating the specific Manitoba amendments so
that a review and implementation of the NECB could be implemented. The sub-committee that
developed the Manitoba amendments was reconvened in fall of 2012 with the task of reviewing
the NECB and determining its applicability to the Manitoba market. Once again, Manitoba Hydro
played a key role with several Power Smart staff contributing to this process. The sub-committee
provided a recommendation that was formally adopted with minor adjustments in the December
of 2013 for implementation and enforcement in December of 2014.

Manitoba Hydro staff continues to contribute to the national process for the development of
building codes with several Customer Engineering Services staff actively involved in national
meetings to ensure Manitoba Hydro objectives are met. NECB 2015 was published December
18™ 2015 and NECB 2020 is currently in development. Manitoba Hydro staff are also members of
the Manitoba Building Standards Board Sub-Committee on Energy and Water Efficiency, which is
responsible for reviewing all national changes to the energy code prior to adoption in Manitoba.
Review of NECB 2015 is slated to occur in 2016.

Manitoba Hydro'’s Commercial New Buildings program will continue to play a critical role in
advancing industry knowledge and expertise ahead of requirements adopted in the Manitoba
Energy Code for Buildings. Manitoba Hydro has used a placeholder post-2020 Building Code
which reflects current regulatory intentions beyond the 2011 NECB described above.
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Commercial Lighting

Since 1992, Manitoba Hydro has been actively promoting energy efficient lighting technologies
for commercial applications. Activities involved in developing lighting standards include:

- Collaboration with other utilities, identify necessary research

- Work with Canadian Electrical Association

- Liaise with manufacturers to encourage the development and improvement of energy
efficient lighting

- Product testing

- Liaise with National Research Council

- Participation on the CSA Standards Setting Committee

- Participation on the Canadian Lighting Industry Collaborative

General Service Lamps

National Resources Canada (FEDERAL)

Amendment 12B to Energy Efficiency Regulations

Published: January 15, 2014 (Canada Gazette Part II)

Effective date(s): January 1%, 2014 - 75 to 100 watt equivalent lamps
December 31%, 2014 - 40 to 60 watt equivalent lamps

The Government of Canada announced in Amendment 12B to the Energy Efficiency Regulations,
published on January 15, 2014 that they would introduce Minimum Energy Performance
Standards (MEPS) for general service lamps in 2012. The consequent Regulations came into force
in December 2013 and applied to 100 and 75 W bulbs manufactured on or after January 1, 2014,
and to 60 and 40 W bulbs manufactured on or after December 31, 2014. The Regulations
prohibit the importation and interprovincial shipment of non-compliant products. The Regulations
provide for a number of alternatives to inefficient bulbs. Where no alternatives exist, exemptions
are made.

The next iteration of commercial lighting regulations has not been proposed. Manitoba Hydro has
used a placeholder for Minimum Energy Performance Standard beginning in 2025 to account for
future potential savings. This assumed MEP accounts for the impact of light-emitting diode (or
equivalent) efficient lighting technology replacing the performance levels stipulated within
Amendment 12B described above.
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Exit Signs

National Resources Canada (FEDERAL)

Amendment 8 to Energy Efficiency Regulations

Test Standard: CAN/CSA-C860-01

Published: September 22, 2004 (Canada Gazette Part II)
Effective date: November 1, 2004

In September of 2004, Natural Resources Canada's (NRCan's) Office of Energy Efficiency (OEE)
amended Canada's Energy Efficiency Regulations (the Regulations) in order to strengthen the
minimum energy performance standard for internally lighted exit signs with the publication of
Amendment 8 in Canada Gazette Part II. This standard contains voluntary minimum
performance standards of 22 watts for signs 120 V or less, and 27 watts for signs greater than
120 V. These levels were harmonized with the National Building Code of Canada. The standard
also addresses the visibility performance of the exit sign. To meet these standards, typically
requires that LED technology be employed. In the area of LED lighting, the program supported
these minimum efficiency levels for new exit signs with signs set at a level that only LED exit
signs could meet.
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Fluorescent lamp ballasts

National Resources Canada (FEDERAL)

Amendment 9 to Energy Efficiency Regulations

Test Standard: CAN/CSA-C654-M91

Published: November 15, 2006 (Canada Gazette Part II)

Effective date(s): November 15", 2006 (New Construction Market)
April 1%, 2010 (Renovation Market)

In November of 2006, Natural Resources Canada's (NRCan's) Office of Energy Efficiency (OEE)
amended Canada's Energy Efficiency Regulations (the Regulations) in order to strengthen the
minimum energy performance standard for florescent lamp ballasts with the publication of
Amendment 9 in Canada Gazette Part II. Manitoba Hydro’s lighting initiative helped support this
Federal code change that required fluorescent lamp ballasts meet a prescribed minimum energy
performance standard in the new construction market in 2006 and the renovation market in
2010.

Other Commercial Equipment

Commercial High Efficiency Furnace

National Resources Canada (FEDERAL)

Amendment 10 to Energy Efficiency Regulations
Published: December 24, 2008 (Canada Gazette Part II)
Effective date: December 31, 2009

On December 12, 2008 the Federal Government amended the Energy Act to require increased
efficiency requirements for replacement gas (natural gas and propane) furnaces and boilers.
Effective December 31, 2009 replacement furnaces up to 225 000 Btu/h sold in Canada are
required to have a minimum AFUE of 90%.

Manitoba Hydro played a material role in the amendment of Canada’s Energy Efficiency Act.
Manitoba Hydro staff assisted the Federal Government by providing technical and market data
regarding the furnace market in Manitoba and comments to the proposed Amendment during the
consultation process. Power Smart programs such as the Power Smart Residential Loan, the
Residential High Efficiency Furnace and Boiler Rebate, and the Commercial HVAC Program - High
Efficiency Furnace incentive all influenced market adoption; increasing market penetration of high
efficiency furnaces in Manitoba commercial buildings from the pre-program average of 30% to
75% at program termination. Manitoba Hydro’s involvement has expedited market transformation
and thus facilitated the adoption of the federal efficiency regulation.
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The Energy Act (PROVINCIAL)
Regulation 181/2009

Published: November 12, 2009
Effective date: December 30, 2009

On November 12, 2009 the Manitoba Government passed a regulation under the Energy Act to
require increased efficiency requirements for replacement gas (natural gas and propane)
furnaces and boilers. Effective December 30, 2009 replacement furnaces up to 225 000 Btu/h
sold in Manitoba are required to have a minimum AFUE of 92%.

Manitoba Hydro played a material role in the development of the provincial efficiency regulation.
Manitoba Hydro staff assisted the Manitoba Government by providing technical and market data,
hosting an industry consultation with contractors and other interested parties, preparing a formal
market impact study, and providing general guidance to regulatory staff. Power Smart programs
such as the Residential Loan, the Residential High Efficiency Furnace and Boiler Rebate, and the
Commercial HVAC Program - High Efficiency Furnace incentive all helped to expedite market
adoption of high efficiency furnaces in Manitoba commercial buildings from the pre-program
average of 30% to 75% at program termination. Manitoba Hydro’s active involvement had
expedited market transformation, and thus facilitated the adoption of the provincial efficiency
regulation.

Commercial Boilers

National Resources Canada (FEDERAL)

Bulletin published: August 2010

Test Standard: HI BTS 2000, Rev 06.07 Method to Determine Efficiency of Commercial Space Heating Boilers

Proposed Effective date(s): March, 2015 (90% Min Efficiency Rating - New Construction Market)
March, 2015 (85% Min Efficiency Rating - Existing Buildings

Market)

In August of 2010, Natural Resources Canada's (NRCan's) Office of Energy Efficiency (OEE)
Natural Resources Canada (NRCan) proposed to amend Canada’s ENERGY EFFICIENCY
REGULATIONS (the Regulations) to require dealers to comply with minimum energy
performance standards (MEPS) for commercial gas and oil-fired boilers, imported or shipped
inter-provincially, for sale or lease in Canada. NRCan proposes that commercial packaged boilers
meet minimum efficiency ratings of 90% for the New Construction mark and 85% for the
Replacement Market, effective March, 2015.

Manitoba Hydro proposes that the Provincial Government enact regulations under The Energy
Act, requiring a minimum performance level for all natural gas boilers sold to new Manitoba
buildings. By April 1 2013, Manitoba Hydro proposes that all commercial boilers be condensing,
with @ minimum efficiency rating of 90%. This regulation is equivalent to the proposed federal
regulation, but will be enacted two years earlier.
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Manitoba Hydro will play a material role in the development of a provincial efficiency regulation
for commercial natural gas boilers. Manitoba Hydro staff will assist the Manitoba Government by
providing technical and market data, hosting an industry consultation with contractors and other
interested parties, preparing a formal market impact study, and providing general guidance to
regulatory staff. The Commercial HVAC Program will continue to expedite market adoption of
high efficiency boilers in all commercial buildings from it pre-program average of 30% to an
estimated 72% by April 2013, thus facilitating the adoption of a provincial performance standard
two years earlier than the rest of Canada.

Manitoba Hydro proposes that the Provincial Government enact regulations under The Energy
Act, requiring a minimum performance level for all natural gas boilers sold to existing Manitoba
buildings. By March 2015, Manitoba Hydro proposes that all commercial boilers be condensing,
with @ minimum efficiency rating of 90%. This is approximately 5% higher than the proposed
federal regulation requiring all boilers sold to be at least 85% efficient (near-condensing).

Manitoba Hydro will play a material role in the development of a provincial efficiency regulation
for commercial natural gas boilers. Manitoba Hydro staff will assist the Manitoba Government by
providing technical and market data, hosting an industry consultation with contractors and other
interested parties, preparing a formal market impact study, and providing general guidance to
regulatory staff. The Commercial HVAC Program will continue to expedite market adoption of
high efficiency boilers in all commercial buildings from it pre-program average of 30% to an
estimated 75% by March 2015, thus facilitating the adoption of a higher performance standard in
Manitoba.

Commercial Pre Rinse Spray Valve

Manitoba Plumbing Code

Regulation 32/2011

Adoption of National Plumbing Code of Canada 2010

Published: March 28, 2011 The Buildings and Mobile Homes Act (C.C.S.M. c. B93)
Effective date: April 1, 2011

On April 1, 2011 the Manitoba Government repealed the Manitoba Plumbing Code, Manitoba
Regulation 128/2006 and adopted the National Plumbing Code of Canada 2010 issued by the
Canadian Commission on Buildings and Fire Codes, National Research Council Canada. The code
states that the maximum flow rate for a pre-rinse spray valve not exceed 6.1 litres per minute
(1.60 gallons per minute). The Power Smart Rinse & Save Program influenced market adoption;
converting the Manitoba market to pre-rinse spray valves with equal or higher energy efficiency
than the code. Manitoba Hydro’s involvement has expedited market transformation and thus
facilitated the adoption of the code.
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At an Industrial level, Manitoba Hydro undertakes codes and standards development work with
the following organizations:

- Natural Resources Canada (NRCAN)

- Province of Manitoba

- Canadian Standards Association (CSA), including BC Hydro, Hydro Quebec, Ontario
Power Authority, Ontario Ministry of Energy, etc)

- Centre for Energy Advancement through Technological Innovation (CEATI)

- US Department of Energy (DOE)

- Institute of Electronic and Electrical Engineers (IEEE)

- International Electrotechnical Commission (IEC)

- American Council for an Energy-Efficient Economy (ACEEE)

- Electric Power Research Institute (EPRI)

- Energy Solutions Center (ESC)

- American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)

- Canadian Gas Association (CGA)

This work pertains primarily to industrial and commercial equipment that incorporates or applies
to electric motors, variable speed drives, air compressors, compressed air systems, fans, pumps,
transformers, power quality systems, battery charges, uninterruptible power supplies, lighting
systems, refrigeration, heating, ventilation and air conditioning systems, and building envelope
incorporating both natural gas and electric supply.

Areas of involvement include, test methods for determination of energy efficiency, performance
standards, application guides for efficiency test methods and performance standards and repair
standards (to maintain efficiency). Industrial codes and standards are often developed as non-
regulated mechanisms designed to support good practices in the selection, operation and
maintenance of energy consuming measures. As such, these codes and standards are
incorporated into Manitoba Hydro’s Industrial Power Smart programs supporting the savings
objectives of these programs.
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2.2 DSM Investment
2.2.1 Total Investment

Manitoba Hydro’s current 15 year DSM plan involves an investment of approximately $2.6 billion
(utility investment of $1.4 billion and customer investment of an estimated $1.2 billion, excluding

cost impacts of changes to codes and standards).

Total DSM Investment
(2016/17 to 2030/31)

Customer
Investment
$1.2 billion
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Utility

Investment
$1.4 billion







2.2.2 Utility Investment

The following table provides the cumulative electric and natural gas internal DSM investment
totals to 2030/31 broken down by market sector and cost basis. Including other internal DSM
investments, it is expected that by 2030/31, an additional cumulative utility investment amount
of $1.4 billion will have been spent on Power Smart programs and initiatives. Including
investments to date, it is expected that by 2030/31, a cumulative investment of achieving the
energy savings will have been $2.1 billion.

Internal DSM Utility Investment
2016/17 - 2030/31

Electric Natural Gas Total

Cumulative Cumulative Cumulative
Utility Costs Utility Costs Utility Costs.
(millions $) (millions $) (millions $)

Residential
New Homes Program $3.0 $0.2 $3.2
Home Insulation Program $13.4 $13.7 $27.1
Water and Energy Saver Program $3.8 $2.0 $5.8
Affordable Energy Program
Affordable Energy Program - Insulation $24.6 $45.5 $70.0
Affordable Energy Program - Furnace - $23.7 $23.7 o
Affordable Energy Program - Total $24.6 $69.2 $93.7 b
Refrigerator Retirement Program $8.4 - $8.4
Drain Water Heat Recovery Initiative $0.1 - $0.1
Residential LED Lighting Program $7.4 - $7.4
Community Geothermal Program $22.5 - $22.5
Appliances & Electronics Initiative $0.4 - $0.4
HRV Controls $1.2 $1.6 $2.8
Smart Thermostats $0.1 $0.2 $0.3
Community Energy Plan $1.4 $0.3 $1.7
Residential Programs Total $86.4 8% $87.2  51% $173.6  14%
Commercial
Commercial Lighting Program $123.3 - $123.3
LED Roadway Lighting Conversion Program $44.4 - $44.4
Commercial Building Envelope - Windows Program $10.3 $13.3 $23.7
Commercial Building Envelope - Insulation Program $11.8 $28.2 $40.0
Commercial Geothermal Program $16.7 - $16.7
Commercial HVAC Program - Boilers - $1.9 $1.9
Commercial HVAC Program - Chillers (Water-Cooled) $0.2 - $0.2
Commercial HVAC Program - CO2 Sensors $1.7 $2.3 $4.0
Commercial HVAC Program - HRVs $20.7 $14.7 $35.4
Commercial HVAC Program - Air Cooled Chillers $11.9 - $11.9
Commercial HVAC Program - Water Heaters - $2.4 $2.4
Commercial Custom Measures Program $9.2 $3.2 $12.4
Commercial Building Optimization Program $3.8 $5.5 $9.3
New Buildings Program $10.9 $2.3 $13.2
Commercial Refrigeration Program $13.5 - $13.5
Commercial Kitchen Appliance Program $0.1 $0.2 $0.3
Network Energy Management Program $0.1 - $0.1
Internal Retrofit Program $10.5 $0.1 $10.6
Power Smart Energy Manager $2.2 $1.5 $3.7
Power Smart Shops $3.4 $0.1 $3.6
Race to Reduce $0.5 $0.3 $0.8
Parking Lot Controller $0.5 - $0.5
Commercial Programs Total $295.8 27% $76.0  44% $371.8  29%
Industrial
Performance Optimization Program $122.2 - $122.2
Natural Gas Optimization Program - $7.8 $7.8
Industrial Programs Total $122.2 11% $7.8 5% $130.0 10%
Energy Efficiency Subtotal $504.4  45% $170.9 99% $675.3  53%
Load Management
Curtailable Rate Program $106.6 - $106.6
Load Management Programs Total $106.6 10% - 0% $106.6 8%
Load Displacement & Alternative Energy
Bioenergy Optimization Program $37.5 - $37.5
Customer Sited Load D it $81.8 - $81.8
Load D &Alt. Energy Progi Total $119.4 11% - 0% $119.4 9%
Conservation Rates
Conservation Rates - Residential $13.2 - $13.2
Conservation Rates - Commercial $17.3 - $17.3
Conservation Rates Total $30.5 3% - 0% $30.5 2%
Fuel Choice
Fuel Choice $53.8 - $53.8
Fuel Choice Total $53.8 5% - 0% $53.8 4%
Other Emerging Technologies
Residential Air Source Heat Pumps Program $2.5 - $2.5
Residential Future Opportunities $50.6 - $50.6
Residential Solar Photovoltaics Program (PV) $35.9 - $35.9
Residential Solar Thermal Program - Water Heating $0.3 - $0.3
Residential Solar Thermal Program - Pool Heating $0.4 $0.9 $1.3
Commercial Future Opportunities $54.6 - $54.6
Commercial Solar Photovoltaics Program (PV) $87.6 - $87.6
Commercial Variable Speed and Frequency Drives $2.7 - $2.7
Industrial Future Opportunities $59.9 - $59.9
Other Emerging Technologies Total $294.4  27% $0.9 0% $295.3  23%
Program Impacts Total $1,109.0 100% $171.8  100% $1,280.8 100%
Program Support and Contingency Costs $66.6 $16.0 $82.6
Power Smart Investment Total, 2016/17- 2030/31 $1,175.6 $187.8 $1,363.5
Other Internal DSM Investments
Affordable Energy Fund $3.6 $0.2 $3.8
Cumulative Investment Total, 2016/17 - 2030/31 $1,179.2 $188.0 $1,367.2
Spent to 2015/16 $522.9 $164.8 $687.7
Cumulative Investment Total, 1989/90 - 2030/31 $1,702.2 $352.8 $2,055.0

** Includes Furnace Replacement Program Expenditures
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The following table outlines the total projected DSM budget including all internal sources of
funding to 2030/31. A total investment of $1.4 billion is planned for the period of 2016/17 to
2030/31.

Forecasted Internal DSM Budget
2016/17 - 2030/31
(millions $)

2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 Total

Electric DSM
Electric Power Smart 56.8 81.3 100.7 95.6 90.3 88.5 68.2 62.0 64.1 68.4 727 76.7 81.0 84.9 844 11756
Affordable Energy Fund 0.2 0.2 0.3 0.3 03 0.2 0.2 0.2 0.2 0.1 0.1 0.1 - - 25
Annual Electric Budget 6571 $8L5  $101.0  §95.9  $90.6  $88.7  $68.4  $622 644 9686  $72.8 4768 4810  $849  $84.4 $1,178.2
Natural Gas DSM
Natural Gas Power Smart 137 133 11.8 11.0 11.0 1.1 10.6 10.7 10.6 10.8 10.5 9.7 9.8 10.1 9.6 164.1
Affordable Energy Fund 0.1 0.0 0.0 0.0 0.0 0.0 - - - - - - - - 0.2
Furnace Replacement Budget 2.5 26 26 2.7 2.5 23 22 1.9 0.6 0.6 0.6 0.6 0.6 0.7 0.7 237
Annual Natural Gas Budget $163  $15.9  $145  $137  $134  $134 4128 $126 112 $114  $11.2 4103 $104  $107  $10.2  $188.0
Oil and Propane DSM
Affordable Energy Fund 0.0 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.1 - - - - - - 1.1
Annual Oil and Propane Budget $0.0 $0.1 $0.1 $0.2 $0.2 $0.2 $0.2 $0.2 $0.1 - - - - - - $1.1
Manitoba Hydro Annual Budget $734  $97.4  $1156  $109.7  $1042 $102.3 4814 4750 756  $80.0 4839  $87.1  §91.4 4956  $94.7
Cumulati 2016/17 - 2030/31 $73.4  $1708 $286.4  $396.1  $500.3  $602.5  $683.9 $758.9 $834.5 $914.5 $998.4 $1,085.5 $1,176.9 $12726 $1,367.2 $1367.2

Note: Figures may not add due to rounding

Including investments to date, it is expected that by 2030/31, a cumulative investment of
achieving the energy savings will have been $2.1 billion, $1.7 billion of the costs are funded
through the Corporation’s Power Smart electricity budget, $297 million from the Power Smart
natural gas budget, $35 million from the Affordable Energy Fund, and $37 million from the
Furnace Replacement budget for targeting furnace replacement.

Total Internal DSM Budget
1989/90 - 2030/31

(millions $)
Expenditures to 15 yr planning
date horizon Total
1989/90 - 2016/17 - 1989/90 -
2015/16 2030/31 2030/31
Electric DSM
Electric Power Smart 509.6 1,175.6 1,685.2
Affordable Energy Fund 12.8 2.5 153
Annual Electric Budget $522.4 $1,178.2 $1,700.5
Natural Gas DSM
Natural Gas Power Smart 1329 164.1 297.1
Affordable Energy Fund 182 0.2 183
Furnace Replacement Budget 137 23.7 374
Annual Natural Gas Budget $164.8 $188.0 $352.8
Oil and Propane DSM
Affordable Energy Fund 0.6 1.1 1.7
Annual Oil and Propane Budget $0.6 $1.1 $1.7
Cumulative Investment 1989/90 - 2030/31 $687.7 $1,367.2 $2,055.0

Note: Figures may not add due to rounding
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Affordable Energy Fund

The Affordable Energy Fund is an internal fund established as a result of the Winter Heating Cost
Control Act. The purpose of the Fund is to provide support for programs and services that
achieve specific objectives outlined under the Act including encouraging energy efficiency and
conservation through programs and services for rural and northern Manitobans, low income
customers and seniors and encouraging the use of alternative energy sources such as renewable
energy.

Manitoba Hydro established the Affordable Energy Fund following the passing of the Winter
Heating Cost Control Act on November 20, 2006 in the Manitoba Legislature. The Affordable
Energy Fund supports Manitoba Hydro’s sustainable development initiatives.

The following projects and associated funding levels have been approved for support by the
Affordable Energy Fund. As of March 31%, 2016 approximately $34.1 million of the Affordable
Energy Fund had been spent, leaving the remaining $4.2 million.

Affordable Energy Fund Budget

(millions $)
Remaining
Expeditures Total
Total Budget to Date Budget
Affordable Energy Program 23.1 21.7 1.4
Geothermal Support 1.6 1.5 0.2
Community Support and Outreach 0.8 0.8 -
Oil and Propane Heated Homes 0.3 0.3 -
Special Projects

Residential ecoENERGY Audits 0.5 0.5 -
Oil and Propane Furnace Replacement 1.1 0.2 0.9
Solar Water Heaters 0.3 0.3 -
Power Smart Residential Loan 2.1 2.0 0.1
Oil and Propane Heated Homes - Additional funding 0.3 0.1 0.2
Unallocated 0.7 - 0.7

Community Energy Development
ecoENERGYProgram Funding 4.1 4.1 -
Power Smart PAYS Financing Program 0.4 0.1 0.3
Subtotal $35.3 $31.5 $3.8
Energy & Resource Fund * 0.8 0.8 -
Manitoba Electric Bus * 1.2 1.1 0.1
FortWhyte EcoVillage * 0.1 0.1 -
Diesel Community Green Pilot Demonstration * 0.4 0.1 0.3
Métis Generation Fund * 0.5 0.5 -
TOTALS $38.3 $34.1 $4.2

* Non Demand Side Management Budget
Note: Figures may not add due to rounding
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The following table identifies the programs and associated funding levels that the Affordable
Energy Fund will support over the planning horizon.

Affordable Energy Fund Budget

millions $
2027/28-
2016/17  2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2030/31 Total
Affordable Energy Program 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.0 - - 1.4
Geothermal Support 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - - - - 0.2
Special Projects

Oil and Propane Furnace Replacement - 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.0 - - - 0.9
Power Smart Residential Loan 0.1 0.0 - - - - - - - - - - 0.1
Oil and Propane Heated Homes - Additional funding 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - - 0.2
Unallocated - - 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.7

Community Energy Development
Power Smart PAYS Financing Program 0.1 0.1 0.1 0.0 0.0 0.0 - - - - - - 0.3
Subtotal $0.3 $0.3 $0.4 $0.5 $0.4 $0.4 $0.4 $0.4 $0.3 $0.1 $0.1 $0.1 $3.8
Manitoba Electric Bus * 0.0 0.0 - - - - - - - - - - 0.1
Diesel Community Green Pilot Demonstration * 0.3 - - - - - - - - - - - 0.3
Annual Budget $0.7 $0.4 $0.4 $0.5 $0.4 $0.4 $0.4 $0.4 $0.3 $0.1 $0.1 $0.1 $4.2
Cumulative Budget 2016/17 - 2030/31 $0.7 $1.1 $1.5 $2.0 $2.4 $2.8 $3.3 $3.6 $3.9 $4.0 $4.1 $4.2 $4.2

Note: Annual interest accruals are not included in the above forecast.
Figures may not add due to rounding

Affordable Energy Program
The Affordable Energy Fund supports the Affordable Energy Program by targeting low-income
Manitobans through an individual, community and neighbourhood approach.

Geothermal Support

The Affordable Energy Fund provides funding to support the application of geothermal
technology. A portion of the fund is being used to subsidize the interest rate for Residential Earth
Power Loan program participants with the interest rate being offered at 4.9% for the first five
years of the loan term.

Special Projects

Oil & Propane Furnace Replacement

Manitoba Hydro extended the eligibility for the Power Smart Furnace Replacement
Program to those customers upgrading an oil or propane furnace to a high efficiency
electric or natural gas furnace. The estimated savings of the other fuel types resulting
from these upgrades are provided in section 2.1.2 of this report.

Power Smart Residential Loan
The Affordable Energy Fund provides funding to reduce the interest rate for the Power
Smart Residential Loan from a cost recovery rate to a rate of 3.9%.

Oil and Propane-Heated Homes — Additional Funding

This initiative provides further funding to extend the eligibility of Power Smart programs
to include homes currently heated by a source other than electricity and natural gas. As
this additional funding is coming from a separate Affordable Energy Fund category than
the original funding, it is tracked separately. The estimated savings of the other fuel
types resulting from the installation of insulation in customer homes are provided in
section 2.1.2 of this report.
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Community Energy Development

Power Smart PAYS Financing Program
This initiative provides funding to reduce the interest rate for the PAYS financing program
from the cost recovery rate to a rate of 3.9%.

Manitoba Electric Bus

Funding is provided to support the Manitoba Electric Bus Project; a joint initiative among
the Province of Manitoba, Manitoba Hydro, Red River College, New Flyer Industries and
Mitsubishi Heavy Industries. The objective of the project is to develop a commercially
viable all-electric bus design with near-zero emissions for use in urban transit systems.

Diesel Community Green Pilot Demonstration
This initiative provides funding to support a pilot demonstration focusing on green
technologies in one of four diesel communities.

Unallocated

Manitoba Hydro will continue to support energy efficiency and conservation to
participants throughout the planning horizon as staff will determine what future
opportunities are available. As such, a placeholder for the projected funds required to
support these continued efforts is conveyed as unallocated.
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Furnace Replacement Budget

The Furnace Replacement budget is an internal allocation established as a result of Public Utility
Board Order 99/07. The purpose of the allocation is to establish and administer a Furnace
Replacement Program for low income customers.

The following table outlines the planned additions and expenditures over the planning horizon.

Furnace Replacement Budget
(millions $)

2019/20 -
2016/17 2017/18 2018/19  2030/31 Total

Furnace Replacement Budget

Opening Balance 21.0

Annual Additions 3.8 3.8 - - 28.6
Annual Budget 2.5 2.6 2.6 16.0 23.7
Annual Balance $21.0 $22.2 $23.5 $20.9 $4.9 $4.9

Note: Figures may not add due to rounding
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2.3 DSM Metrics and other related measurements
2.3.1 Integrated Perspective

Metrics

The following table outlines the cost effectiveness, from an integrated perspective, of the
program offerings provided in the 2016 Demand Side Management Plan.

Integrated DSM Metrics
2016/17 - 2030/31

Combined DSM Electric DSM Natural Gas DSM
LRC LRC]
TRC NPV (¢/KW.h) TRC NPV (¢/m?)
Residential
New Homes Program 1.2 1.1 3.1 2.8 $20.5 4.9 0.7 0.6 ($16.8) 44.2 wce
Home Insulation Program 2.5 2.3 4.7 4.3 $41.1 3.1 1.2 1.1 $1.4 24.3
Water and Energy Saver Program 5.4 5.1 5.3 5.0 $14.4 2.5 5.5 5.3 $8.4 1.5 w
Affordable Energy Program
Affordable Energy Program - Insulation 1.5 1.3 2.7 25 $24.0 5.4 0.9 08 ($5.8)  37.9 w
Affordable Energy Program - Furnace 0.6 0.5 n/a__nja n/a n/a 0.4 0.4 ($4.6)  52.9 *
Affordable Energy Program - Total 1.4 1.2 2.7 25 $24.0 5.4 0.8 0.7 ($10.5)  40.1 *w
Refrigerator Retirement Program 1.8 1.7 23 21 $13.6 2.9 nfa n/a ($5.5) nfa i
Drain Water Heat Recovery Initiative 2.0 1.8 2.0 1.8 $0.1 4.1 n/a n/a n/a n/a
Residential LED Lighting Program 10.7 9.7 13.2 12.0 $29.9 0.8 n/a  n/a ($6.1) nfa i
Community Geothermal Program 1.5 1.4 1.5 1.4 $19.8 9.5 n/a n/a n/a n/a
Appliances & Electronics Initiative 1.6 15 1.5 1.4 $0.5 13.0 0.0 0.0 $0.1 0.0 w
HRV Controls 2.1 2.0 4.0 3.6 $4.9 3.1 0.9 0.8 ($0.5) 29.1
Smart Thermostats 1.8 1.6 52 4.7 $0.3 2.7 1.0 0.9 ($0.0)  26.3
Community Energy Plan 0.0 0.0 0.0 0.0 ($1.0) 0.0 0.0 0.0 ($0.2) 0.0
Residential Programs Total 1.8 1.6 2.7 2.5 $168.4 4.7 0.8 0.7 ($29.6) 42.1
Commercial
Commercial Lighting Program 3.3 3.0 3.6 3.3 $410.2 2.9 nfa n/a ($44.3) nfa i
LED Roadway Lighting Conversion Program 1.7 1.5 1.7 1.5 $20.9 6.4 n/a n/a n/a n/a
Commercial Building Envelope - Windows Program 2.4 2.1 4.0 3.6 $22.9 3.1 1.2 1.1 $0.9 24.3
Commercial Building Envelope - Insulation Program 3.1 2.8 6.6 6.0 $42.8 2.2 1.8 1.6 $14.8 15.7
Commercial Geothermal Program 3.1 2.9 3.1 2.9 $34.4 4.7 n/a n/a n/a n/a
Commercial HVAC Program - Boilers 3.0 2.7 nfa n/a n/a n/a 3.0 27 $6.9 9.0 ¢
Commercial HYAC Program - Chillers (Water-Cooled) 3.0 2.7 3.0 27 $0.4 1.6 n/a  n/a n/a n/a
Commercial HVAC Program - CO2 Sensors 3.6 3.2 7.0 6.3 $8.0 2.4 1.4 1.3 $0.7 18.8
Commercial HVAC Program - HRVs 2.8 2.5 5.2 4.7 $42.4 3.1 11 1.0 ($0.1) 27.2
Commercial HYAC Program - Air Cooled Chillers 1.8 1.6 1.8 1.6 $4.4 2.8 n/a n/a n/a n/a
Commercial HVAC Program - Water Heaters 1.5 1.3 n/a n/a n/a n/a 1.5 1.3 $1.2 18.1
Commercial Custom Measures Program 1.8 1.6 1.9 1.7 $14.7 5.5 1.5 1.3 $1.6 19.7
Commercial Building Optimization Program 2.0 1.9 3.4 3.1 $7.0 2.9 1.3 1.2 $1.0 21.5
New Buildings Program 3.5 3.1 43 3.9 $341.7 3.1 0.9 0.8 ($6.8)  35.8 ¢
Commercial Refrigeration Program 4.3 3.9 3.8 3.4 $45.4 2.1 n/a  n/a $8.9 nfa i
Commercial Kitchen Appliance Program 13.6 13.2 17.9 17.1 $3.2 11 11.5 112 $4.0 8.4 w
Network Energy Management Program 1.2 1.1 1.3 1.2 $0.0 5.6 n/a n/a ($0.0) n/a i
Internal Retrofit Program 1.5 1.4 1.5 1.4 $3.3 4.5 nfa n/a n/a nfa i
Power Smart Energy Manager 3.2 2.9 43 4.0 $10.6 2.3 1.6 1.4 $1.1 18.4 w
Power Smart Shops 4.0 3.7 3.9 3.5 $11.9 3.1 9.9 97 $0.9 11.4 /w
Race to Reduce 3.0 2.8 3.7 3.3 $1.3 1.6 1.9 1.7 $0.2 10.9
Parking Lot Controller 3.3 3.0 3.3 3.0 $1.0 1.6 nfa__ nj n,
Commercial Programs Total i 2.8 3.6 B $1,026.3 3.1 1.0 0.9 ($9.9) 30.5
Industrial
Performance Optimization Program 3.0 2.7 3.0 2.7 $234.0 2.9 n/a n/a n/a n/a
Natural Gas Optimization Program 1.4 1.3 nfa__n/a n/a n/a 1.4 1.3 $6.9 19.1
Industrial Programs Total 2.7 2.5 3.0 2.7 $234.0 2.9 1.4 1.3 $6.9 19.1
Energy Efficiency Subtotal 2.7 2.5 3.3 3.0 $1,428.8 3.3 09 0.9 ($32.6) 32.6
Load Management
Curtailable Rate Program n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Load Management Programs Total n/a n/a nfa  n/a n/a n/a nfa  n/a n/a n/a
Load Displacement & Alternative Energy
Bioenergy Optimization Program 1.5 1.4 1.5 1.4 $48.3 9.2 nfa n/a n/a n/a
Customer Sited Load Displacement 1.6 1.4 1.6 1.4 $124.7 4.7 n/a n/a n/a n/a
Load Displacement & Alt. Energy Programs Total 1.6 1.4 1.6 1.4 $173.0 5.4 n/a n/a n/a n/a
Conservation Rates
Conservation Rates - Residential 18.7 17.0 18.7 17.0 $161.6 0.4 n/a n/a n/a n/a
Conservation Rates - Commercial 23.9 21.7 23.9 21.7 $261.9 0.3 n/a n/a n/a n/a
Conservation Rates Total 21.6 19.6 21.6 19.6 $423.5 0.4 n/a  n/a n/a n/a
Fuel Choice
Fuel Choice 7.5 6.8 7.5 6.8 $459.5 1.9 nfa__n/a n/a n/a
Fuel Choice Total 7.5 6.8 7.5 6.8 $459.5 1.9 n/a n/a n/a n/a
Other Emerging Technologies
Residential Air Source Heat Pumps Program 0.8 0.7 0.8 0.7 ($1.5) 8.8 nfa n/a n/a n/a
Residential Future Opportunities 1.6 1.4 1.6 1.4 $26.0 6.5 n/a n/a n/a n/a
Residential Solar Photovoltaics Program (PV) 0.6 0.5 0.6 0.5 ($19.5) 14.6 n/a n/a n/a n/a
Residential Solar Thermal Program - Water Heating 0.4 0.4 0.4 04 ($0.4) 17.8 nfa n/a n/a n/a
Residential Solar Thermal Program - Pool Heating 1.0 0.9 1.4 1.3 $0.2 3.3 0.8 0.7 ($0.4) 38.3
Commercial Future Opportunities 1.7 1.6 1.7 1.6 $30.6 6.0 nfa n/a n/a n/a
Commercial Solar Photovoltaics Program (PV) 0.8 0.7 0.8 0.7 ($38.1) 11.4 nfa n/a n/a n/a
Commercial Variable Speed and Frequency Drives 1.6 1.5 1.6 1.5 $0.7 3.6 n/a n/a n/a n/a
Industrial Future Opportunities 2.0 1.8 2.0 1.8 $39.2 5.4 n/a n/a n/a n/a
Other Emerging Technologies Total 1.2 1.1 12 1.1 $37.3 8.0 0.8 0.7 G0.4) _ 38.3
Program Impacts Total 2.6 2.4 2.9 2.6 $2,522.1 3.6 0.9 0.9 ($33.1) 32.7
Program Support - - - - ($44.0) o o - ($10.5) -
Program Impacts Total (Indl. Support and Contingency Costs) 2.5 2.3 2.8 2.5 $2,478.1 3.7 0.0 0.8 ($43.6) _ 34.0
Other Internal DSM Investments
Affordable Energy Fund - - - - ($2.8) - - - ($0.2) -
Overall Portfolio Metric 2.5 2.3 2.8 2.5 $2,475.3 3.7 0.0 0.8 ($43.8) _ 34.1

Notes:

* Includes Furnace Replacement Program

¢ Program assumption includes savings from Codes & Standards

i Program reflects natural gas interactive effects

w SC, TRC and TRC NPV include Water Savings Benefits

1) Overall portfolio metrics do not include Customer Service Initiatives / Financial Loan Programs nor Curtailable Rate Program
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The following chart provides the Levelized Resource Cost of the electric program offerings in the

2016 Demand Side Management Plan.

Levelized Resource Cost
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The following chart provides the Levelized Resource Cost of the natural gas program offer

the 2016 Demand Side Management Plan.

Levelized Resource Cost
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Global Greenhouse Gas Emissions Reductions

The following chart and graph depict the aggregate global greenhouse gas emissions reductions
resulting from the electricity and natural gas DSM programs outlined in the 2016 Demand Side
Management Plan, including greenhouse gas emission reductions resulting from Manitoba Hydro’s
Power Smart efforts since 1989. Global greenhouse gas emission reductions of 3.3 million tonnes
are forecast to be achieved due to energy savings outlined in the Demand Side Management
Plan.

Annual CO2

Reductions
(tonnes)

CO2 Reductions - Electric 3,041,540
CO2 Reductions - Natural Gas 218,098
2016/17 Power Smart Plan (2016/17 - 2030/31) 3,259,638
CO2 Reductions Achieved to Date - Electric 1,922,767
CO2 Reductions Achieved To Date - Natural Gas 214,544
Savings Achieved to 2015/16 (1989/90 - 2030/31) 2,137,311
Total Projected to 2030/31 5,396,948

Including reductions achieved to date, approximately 5.4 million tonnes are forecast to be
realized due to Manitoba Hydro’s Power Smart efforts by 2030/31.

Cumulative Greenhouse Gas Emissions
Displaced by PS Programs
1989/90 - 2030/31
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Additional Measureable Non-Energy Benefits

As part of the 2016 Demand Side Management Plan, the following residential and commercial
programs are expected to capture additional water saving benefits:

- New Homes Program - Commercial Kitchen Appliance Program
- Power Smart Energy Manager - Affordable Energy Program
- Residential Appliances - Water and Energy Saver Program

- Power Smart Shops

The following graph depicts cumulative water savings in litres and cumulative customer dollar
savings from each of the above programs. It is estimated that savings of approximately 14
billion liters of water and $39 million in bill savings will be achieved from 2016/17 to 2030/31.

Cumulative Water Benefits
2016/17-2030/31
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When combined with savings to date, Power Smart programs are expected to save approximately
47 billion liters of water and $152 million by 2030/31.

Cumulative Water Savings by PS Programs
2006/07 - 2030/31
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2.3.2 Utility Perspective

Metrics

The following table outlines the cost effectiveness, from a utility perspective, of the program
offerings provided in the 2016 Demand Side Management Plan.

Utility DSM Metrics
2016/17 - 2030/31

Electric DSM Natural Gas DSM
Luc LuUC|
NPV (¢/kW.h) NPV (¢/m3)
Residential
New Homes Program 1.4 4.6 49.3 1.1 0.7 -53.7 ($10.1) 0.2 ¢
Home Insulation Program 12 1.9 $9.5 2.6 0.5 -0.8 ($19.1) 12.1
Water and Energy Saver Program 0.7 -0.1  ($3.9) 2.4 0.5 -1.0 ($3.8) 11.3
Affordable Energy Program
Affordable Energy Program - Insulation 0.9 0.8 ($3.9) 5.7 0.3 -0.3 ($40.0) 37.9 *
Affordable Energy Program - Furnace n/fa__ nja n/a n/a 0.1 -0.1 ($19.7)  126.5 *
Affordable Energy Program - Total 0.9 0.8 ($3.9) 5.7 0.3 -0.2  ($59.7)  50.8 *
Refrigerator Retirement Program 0.6 -0.9 ($14.2) 1.8 n/a n/a $2.7 nfa i
Drain Water Heat Recovery Initiative 0.6 -0.2  ($0.1) 3.3 nfa n/a n/a n/a
Residential LED Lighting Program 1.0 0.9 ($0.4) 2.1 nfa n/a $2.9 n/a i
Community Geothermal Program 1.2 1.7 $10.6 2.8 n/a n/a n/a n/a
Appliances & Electronics Initiative 0.6 -0.1 ($0.4) 0.0 0.7 0.0 ($0.0) 0.0
HRV Controls 1.1 1.6 $0.7 1.9 0.4 -0.6 ($2.5) 16.3
Smart Thermostats 1.3 2.9 $0.1 1.7 0.4 -0.6 ($0.4) 16.3
Community Energy Plan 0.0 0.0 ($1.0) 0.0 0.0 0.0 _($0.2) 0.0
Residential Programs Total 1.0 1.1 $6.1 2.7 0.4 -0.4 ($90.2) 24.4
Commercial
Commercial Lighting Program 1.1 1.6 $49.4 1.3 n/a n/a $14.5 nfa i
LED Roadway Lighting Conversion Program 0.8 0.6 ($14.1) 3.6 n/a n/a n/a n/a
Commercial Building Envelope - Windows Program 1.1 1.5 $3.6 2.4 0.5 -0.4 ($11.7) 17.2
Commercial Building Envelope - Insulation Program 1.3 2.5 $11.4 2.0 0.5 -0.5 ($28.0) 12.8
Commercial Geothermal Program 1.3 22 $12.2 2.6 nfa n/a n/a n/a
Commercial HVAC Program - Boilers nfa nja n/a n/a 0.7 -1.6 ($4.5) 3.9 ¢
Commercial HVAC Program - Chillers (Water-Cooled) 0.8 -0.2  ($0.2) 1.2 nfa n/a n/a n/a
Commercial HVAC Program - CO2 Sensors 1.3 2.7 $2.3 2.2 0.5 -0.4 ($2.6) 14.5
Commercial HVAC Program - HRVs 1.2 1.6 $7.5 3.4 0.5 -0.4 ($12.2) 15.0
Commercial HVAC Program - Air Cooled Chillers 0.6 0.0 ($7.7) 2.9 nfa n/a n/a n/a
Commercial HVAC Program - Water Heaters n/a n/a n/a n/a 0.6 -0.7 ($3.0) 8.8
Commercial Custom Measures Program 1.1 1.7 $3.8 1.5 0.6 -0.6 ($3.4) 8.6
Commercial Building Optimization Program 1.0 0.9  ($0.3) 2.1 0.5 -0.5 ($5.3) 12.6
New Buildings Program 1.5 17.5 $148.9 0.2 0.8 -3.0 ($7.6) 1.8 ¢
Commercial Refrigeration Program 0.9 0.7 ($3.4) 1.5 n/a n/a ($2.4) nfa i
Commercial Kitchen Appliance Program 1.0 1.5 $0.1 0.6 0.6 -1.6 ($0.6) 5.1
Network Energy Management Program 0.8 0.4 ($0.1) 2.3 n/fa n/a $0.0 nfa i
Internal Retrofit Program 1.4 1.4 $3.3 4.5 n/a n/a n/a n/a
Power Smart Energy Manager 1.2 2.6 $2.6 1.0 0.6 -0.7 ($1.9) 8.2
Power Smart Shops 1.0 1.1 $0.4 2.0 0.5 -1.0 ($0.2) 10.1 7
Race to Reduce 0.9 06 ($0.2) 1.4 0.5 -0.7 ($0.4) 9.7
Parking Lot Controller 0.7 -0.1 ($0.6) 1.8 n/a n/a n/a n/a
Commercial Programs Total 1.2 2.0 $218.9 1.4 0.6 -0.4 ($69.3) 13.7
Industrial
Performance Optimization Program 1.1 1.5 $39.1 1.6 n/a n/a n/a n/a
Natural Gas Optimization Program n/a n/a n/a n/a 0.7 -1.2 ($11.4) 4.2
Industrial Programs Total 1.1 1.5 $39.1 1.6 0.7 -1.2 ($11.4) 4.2
Energy Efficiency Subtotal 1.1 1.7 $264.2 1.6 0.5 -0.4 ($170.9) 15.8
Load Management
Curtailable Rate Program n/a n/a n/a n/a n/a n/a n/a n/a
Load Management Programs Total n/a n/a n/a n/a n/a n/a n/a n/a
Load Displacement & Alternative Energy
Bioenergy Optimization Program 1.3 2.5 $43.1 2.2 n/a n/a n/a n/a
Custormer Sited Load Displacement 1.1 1.5 $38.1 1.1 n/a__n/a n/a n/a
Load Displacement & Alt. Energy Programs Total 1.2 1.8 $81.2 1.3 n/a n/a n/a n/a
Conservation Rates
Conservation Rates - Residential 0.8 -2.4 ($34.3) 0.4 n/a n/a n/a n/a
Conservation Rates - Commercial 1.2 53  $54.1 0.3 n/fa___n/a n/a n/a
Conservation Rates Total 1.0 1.9 $19. 0.4 n/a n/a n/a n/a
Fuel Choice
Fuel Choice 1.4 4.4  $151.0 1.1 nfa___n/a n/a n/a
Fuel Choice Total 1.4 4.4 $151.0 1.1 n/a n/a n/a n/a
Other Emerging Technologies
Residential Air Source Heat Pumps Program 0.6 -1.0 ($2.7) 2.4 nfa n/a n/a n/a
Residential Future Opportunities 0.8 0.2 ($22.6) 3.1 n/a n/a n/a n/a
Residential Solar Photovoltaics Program (PV) 0.5 -0.1 (%$19.7) 6.1 n/a n/a n/a n/a
Residential Solar Thermal Program - Water Heating 0.4 -0.2  ($0.3) 7.3 nfa n/a n/a n/a
Residential Solar Thermal Program - Pool Heating 0.4 3.5  ($1.1) 1.2 0.5 -0.7 ($0.9)  14.2
Commercial Future Opportunities 0.9 0.6 ($11.3) 3.4 n/a n/a n/a n/a
Commercial Solar Photovoltaics Program (PV) 0.7 0.3 ($32.4) 3.7 n/a n/a n/a n/a
Commercial Variable Speed and Frequency Drives 0.6 03 ($1.3) 4.1 nfa n/a n/a n/a
Industrial Future Opportunities 0.9 0.9 ($4.8) 3.7 n/a n/a n/a n/a
Other Emerging Technologies Total 0.8 0.4  ($96.2) 3.7 0.5 -0.7 ($0.9) 14.2
Program Impacts Total 1.1 1.6 $419.9 1.5 0.5 -0.4 ($171.8) 15.8
Program Support - - ($44.0) - - - ($10.5) -
Program I cts Total (Incl. Support and Contingency Costs) 1.1 1.5 $376.0 1.6 0.5 -0.4 ($182.3) 17.2
Other Internal DSM Investments
Affordable Energy Fund - - ($2.8) - - - ($0.2) -
Overall Portfolio Metric 11 1.5 $373.2 1.6 0.5 0.4 (3182.5) 17.2 _12.3 (3)

Notes:

*Includes Furnace Replacement Program

¢ Program assumption includes savings from Codes & Standards

i Program reflects natural gas interactive effects

1) Overall portfolio metrics do not include Customer Service Initiatives / Financial Loan Programs nor Curtailable Rate Program

2) Overall portfolio metrics include all support, contingency and Affordable Energy Fund Expenditures and Furance Replacement Program
3) Excluding the Affordable Energy Program, overall natural gas LUC is 12.3 ¢/n?
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Levelized Utility Costs
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The following chart provides the Levelized Utility Cost of the electric program offerings in the
2016 Demand Side Management Plan.

7.0

2 2 o o o o %W
n +« ®™m &N — o

(4 m/9) 0% %, %,

2
©

140.0
120.0
100.0
0
0
0
20.0
0.

The following chart provides the Levelized Utility Cost of the natural gas program offerings in the
2016 Demand Side Management Plan.




2.3.3 Customer Perspective
Metrics

The following table outlines the cost effectiveness, from a participating customer perspective, of
the program offerings provided in the 2016 Demand Side Management Plan.

Customer DSM Metrics
2016/17 - 2030/31

Electric DSM Natural Gas DSM

Payback EC] PC NPV Payback PC PCNPV|

Residential
New Homes Program 6.7 2.1 $11.3 16.9 0.8 ($10.6) w
Home Insulation Program 1.2 5.2 $31.7 59 20 $179
Water and Energy Saver Program 0.0 24.2 $18.3 0.0 16.9 $12.0 w
Affordable Energy Program
Affordable Energy Program - Insulation n/a n/a n/a n/a n/a n/a
Affordable Energy Program - Furnace n/a n/a n/a n/a n/a n/a
Affordable Energy Program - Total n/a n/a n/a n/a n/a nfa w
Refrigerator Retirement Program 1.4 5.4 $27.8 nfa nfa ($7.8) 7
Drain Water Heat Recovery Initiative 2.1 3.2 $0.2 nfa n/a n/a
Residential LED Lighting Program 0.0 312.2 $30.4 nfa n/a ($8.5)/
Community Geothermal Program 13.0 1.2 $9.3 nfa n/a n/a
Appliances & Electronics Initiative 4.7 1.9 $1.0 0.0 0.0 $0.1 w
HRV Controls 2.2 3.5 $4.2 59 17 $1.8
Smart Thermostats 3.2 4.2 $0.2 70 2.0 $0.3
Community Energy Plan 0.0 0.0 $0.0 0.0 0.0  $0.0
Commercial
Commercial Lighting Program 2.1 3.4 $360.8 nfa nfa ($53.7)/
LED Roadway Lighting Conversion Program 0.0 1.6 $24.0 nfa n/a n/a
Commercial Building Envelope - Windows Program 1.8 4.7 $19.2 54 2.0 $11.0
Commercial Building Envelope - Insulation Program 0.2 7.5 $31.4 1.3 2.8 $38.2
Commercial Geothermal Program 5.3 2.4 $22.2 nfa n/a n/a
Commercial HYAC Program - Boilers n/a n/a n/a 3.4 40 $10.3
Commercial HYAC Program - Chillers (Water-Cooled) 1.7 6.1 $0.7 n/a n/a n/a
Commercial HYAC Program - CO2 Sensors 0.4 9.0 $5.7 1.5 29 $3.0
Commercial HVAC Program - HRVs 2.9 4.2 $34.9 12.8 1.6 $10.1
Commercial HYAC Program - Air Cooled Chillers 0.0 2.9 $12.2 n/a n/a n/a
Commercial HVAC Program - Water Heaters n/a n/a n/a 4.0 2.2 $3.8
Commercial Custom Measures Program 10.3 1.6 $10.9 74 21 $4.2
Commercial Building Optimization Program 1.9 5.0 $7.3 3.5 24 $5.5
New Buildings Program 8.5 2.7 $192.8 28.0 0.9 ($4.2)
Commercial Refrigeration Program 0.4 4.7 $48.8 nfa nfa $10.3 /
Commercial Kitchen Appliance Program 0.0 184 $3.1 0.0 16.6 $4.5 w
Network Energy Management Program 2.3 1.5 $0.1 nfa nfa ($0.0) /
Internal Retrofit Program 0.0 1.0 $0.0 nfa nfa nfa 7
Power Smart Energy Manager 0.0 5.0 $8.0 0.0 27 $2.6 w
Power Smart Shops 0.5 4.0 $11.5 0.0 234 $1.1 /w
Race to Reduce 0.1 25.6 $1.4 0.1 21.0 $0.6
Parking Lot Controller 0.1 4.8 $1.5 n/a__n/a n/a
Industrial
Performance Optimization Program 0.0 2.6 $194.9 n/a n/a n/a
Natural Gas Optimization Program n/a n/a n/a 8.1 1.7  $15.1

Load Management

Curtailable Rate Program n/a n/a $0.0 n/fa n/a n/a
Load Displacement & Alternative Energy

Bioenergy Optimization Program 4.7 1.0 $5.3 nfa n/a n/a

Customer Sited Load Displacement 5.4 1.3 $86.6 n/a n/a n/a
Conservation Rates

Conservation Rates - Residential n/a n/a $195.9 nfa nfa n/a

Conservation Rates - Commercial n/a n/a $207.8 nfa n/a n/a
Fuel Choice

Fuel Choice 1.9 5.1 $308.4 n/a n/a n/a

Other Emerging Technologies

Residential Air Source Heat Pumps Program 9.2 1.3 $1.2 nfa n/a n/a
Residential Future Opportunities 6.4 2.0 $48.7 nfa nfa n/a
Residential Solar Photovoltaics Program (PV) 11.5 1.0 $0.2 n/a n/a n/a
Residential Solar Thermal Program - Water Heating 24.1 0.8 ($0.1) n/a n/a n/a
Residential Solar Thermal Program - Pool Heating 3.4 3.5 $1.3 9.4 1.3 $0.4
Commercial Future Opportunities 6.0 1.9 $41.9 n/a n/a n/a
Commercial Solar Photovoltaics Program (PV) 11.9 1.0 ($5.7) nfa n/a n/a
Commercial Variable Speed and Frequency Drives 1.4 5.1 $2.0 n/a n/a n/a
Industrial Future Opportunities 4.3 2.1 $44.0 nfa n/a n/a

Other Emerging Technologies Total

Overall Portfolio Metric n/a 2.5 $2,091.2 n/a 1.5 $113.4

Notes:

i Program reflects natural gas interactive effects
w Payback, PC and PC NPV include Water Savings Benefits
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Combined Customer Bill Reductions

The following graph depicts customer bill reductions resulting from electric and natural gas
programs outlined in the 2016 Demand Side Management Plan. Power Smart programs are
expected to save participating customers an additional $16 million in 2016/17 alone, $343 million
in 2030/31 and $2.6 billion cumulatively by 2030/31.

Customer Bill Reductions by fuel type
2016/17 - 2030/31
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$(20) 2016/17]2017/18[2018/19]2019/20 2020/21[ 2021/22[ 2022/23] 2023/24] 2024/25| 2025/26 | 2026/27[2027/28 | 2028/29] 2029/30[ 2030/31
BElectric $15 | $32 | $56 | $87 | $112 | $137 | $155 | $174 | $193 | $214 | $236 | $259 | $285 | $307 | $330
Natural Gas|  $1 $0 50 | s | s@ | s3) | s@ $0 $2 $4 $6 $8 $10 | $12 | $13
Annual $16 | $33 | $55 | $86 | $109 | $133 | $154 | $174 | $195 | $218 | $241 | $267 | $295 | $319 | $343
Cumulative| $16 | $49 | $104 | $190 | $299 | $433 | $586 | $761 | $956 | $1,174 | $1,415 | $1,682 | $1,977 | $2,296 | $2,639

When combined with bill reductions to date, Power Smart programs are expected to save
participating customers $ 472 million in 2030/31 and over $ 5.9 billion cumulatively by 2030/31.
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ELECTRIC DSM 2016 Demand Side Management Plan APPENDIX A.1
Winter Capacity Savings (MW)

MW at
Generation
2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24 2026/27 2027/28 2029/30 2030/31 2030/31
RESIDENTIAL
Incentive Based
New Homes Program 01 03 07 1.0 14 2.2 2.9 35 4.2 47 53 58 6.4 6.9 73 8
Home Insulation Program 18 33 47 6.0 72 83 9.4 103 13 121 128 128 128 128 128 15
Affordable Energy Program 12 22 32 41 47 5.2 58 6.2 6.7 7.1 7.4 7.7 8.0 8.2 85 10
Water and Energy Saver Program 07 15 21 21 21 21 21 21 21 21 21 21 21 21 21 2
Refrigerator Retirement Program 11 21 2.9 36 4.2 47 47 47 47 47 3.7 2.9 22 15 08 1
Drain Water Heat Recovery Initiative 00 0.0 0.0 00 00 0.0 0.0 0.0 00 00 0.0 0.0 00 00 0.0 o
Residential LED Lighting Program 5.7 7.7 89 83 7.9 73 6.8 6.2 5.7 5.2 5.0 48 46 4.4 43 5
Community Geothermal Program 12 28 44 62 80 98 12.2 141 15.7 17.4 195 210 217 220 220 25
Appliances 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 0
HRV Controls 05 11 16 16 16 16 16 16 16 16 16 16 16 16 16 2
Power Bars 00 0.0 00 00 00 00 00 00 00 00 0.0 00 00 00 0.0 o
Smart Thermostats 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 o
Plug-in Timers 00 0.0 0.0 00 00 0.0 0.0 0.0 00 00 0.0 0.0 00 00 0.0 o
Community Energy Plan - - - - - - - - - - - - - - - =
Subtotal 126 212 287 31 373 215 56 9.0 52.1 55.0 57.7 58.9 596 597 595 68 7%
Customer Service Initiatives / Financial Loan Programs
Power Smart Residential Loan 02 03 05 07 08 10 12 13 15 16 18 19 21 22 2.4 3
Power Smart PAYS Financing 0.1 02 03 0.4 05 06 07 08 0.9 10 11 12 13 14 15 2
Residential Earth Power Loan 02 03 05 06 07 08 1.0 13 18 23 2.9 35 4.2 5.0 58 7
Subtotal 04 0.9 13 17 20 25 2.9 35 22 29 58 6.7 76 86 9.7 11 %
COMMERCIAL
Incentive Based
Commercial Lighting Program 11 225 344 444 535 623 711 796 873 9.8 102.0 100.8 117.9 1263 1338 153
LED Roadway Lighting Conversion Program 14 28 4.4 6.1 63 63 63 6.3 63 63 63 6.3 63 63 63 7
Commercial Building Envelope - Windows Program 0.4 07 1.0 14 18 23 27 32 36 42 48 5.4 6.0 6.6 7.2 8
Commercial Building Envelope - Insulation Program 12 23 31 3.9 47 56 6.4 7.2 8.1 89 9.7 106 114 123 131 15
Commercial Geothermal Program 03 08 14 2.2 32 43 55 67 79 9.2 106 12.0 135 149 164 19
Commercial HVAC Program - Chillers (Water-Cooled) - - - - - - - - - - - - - - - -
Commercial HVAC Program - CO2 Sensors 03 07 11 15 19 24 28 33 33 33 32 30 28 26 2.4 3
Commercial HVAC Program - HRVs 01 04 08 14 21 2.9 39 5.0 6.4 78 9.4 11.2 131 15.1 173 20
Commercial HVAC Program - Air Cooled Chillers - - - - - - - - - - - - - - - -
Commercial Custom Measures Program 03 07 11 15 19 23 2.7 3.2 36 41 46 5.2 58 6.4 71 8
Commercial Building Optimization Program 0.0 0.1 03 05 07 0.9 11 13 15 18 2.0 22 2.4 26 2.8 3
New Buildings Program 07 26 33 43 55 7.0 102 135 16.7 200 232 265 208 33.0 363 a1
Commercial Refrigeration Program 07 14 21 2.8 32 35 39 43 47 5.1 5.6 6.1 656 7.2 7.7 9
Commercial Kitchen Appliance Program 02 0.2 0.2 02 02 02 0.2 02 02 02 0.2 02 02 02 0.2 o
Network Energy Management Program 0.0 0.0 0.1 01 01 01 0.0 00 00 00 0.0 00 00 00 00 o
Internal Retrofit Program 03 05 07 09 15 2.0 24 25 26 27 2.7 2.8 29 30 3.0 3
Power Smart Shops 07 13 2.0 25 31 33 33 33 33 33 33 33 33 33 33 4
Power Smart Energy Manager - - 01 03 06 09 12 16 19 22 25 28 30 31 31 4
Race to Reduce 04 07 0.9 1.0 07 - - - - - - - - - - -
Parking Lot Controller - - - - - - - - - - - - - - - -
Subtotal 181 378 57.0 750 912 1062 1240 412 1575 1740 1903 2074 2251 2429 260.0 296 30%
Customer Service Initiatives / Financial Loan Programs
Power Smart for Business PAYS Financing - - - - - - - - - - - - - - - -
Subtotal B B g E B B g E B B g E B B g E 0%
INDUSTRIAL
Performance Optimization Program 19 42 6.8 97 13.0 162 195 227 26.0 292 325 35.7 389 42.2 45.4 50
Subtotal 19 22 6.8 97 13.0 162 195 227 26.0 292 325 3.7 389 2.2 5.4 50 5%
ENERGY EFFICIENCY SUBTOTAL 330 64.1 938 1195 1435 166.4 192.0 2164 2398 263.2 286.2 308.7 312 3535 3746 425 4%
LOAD MANAGEMENT
Curtailable Rate Program 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 160
LOAD MANAGEMENT SUBTOTAL — 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 145.0 160 16%
LOAD DISPLACEMENT & ALTERNATIVE ENERGY
Bioenergy Optimization Program 11 126 151 191 201 305 465 465 465 465 465 465 465 465 465 51
Customer Sited Load Displacement 13 176 333 53.0 565 60.0 60.0 60.0 60.0 60.0 600 60.0 60.0 60.0 60.0 66
LOAD DISPLACEMENT & ALTERNATIVE ENERGY SUBTOTAL 224 302 8.4 72.1 856 %95 1065 1065 1065 1065 1065 1065 1065 1065 1065 117 2%
CONSERVATION RATES
Conservation Rates - Residential - - 31 108 119 13.1 14.4 15.9 16.1 16.2 164 166 16.8 17.0 17.2 20
Conservation Rates - Commercial - - - 52 11.3 153 165 17.7 19.0 203 216 22.9 243 257 271 31
CONSERVATION RATES SUBTOTAL B B 31 16.0 232 28.4 30.9 336 E 365 38.0 396 a1 2.7 443 51 5%
FUEL CHOICE
Fuel Choice - 255 51.1 766 1022 1277 1277 1277 1277 1277 1277 1277 1277 1277 1277 146
FUEL CHOICE SUBTOTAL B 255 511 7656 102.2 127.7 127.7 1277 127.7 127.7 127.7 1277 127.7 127.7 127.7 146 5%
OTHER EMERGING TECHNOLOGIES
Residential Air Source Heat Pumps Program - - - - - - - - - - - - - - - -
Residential Future Opportunities - - - - 15 3.0 46 6.1 76 91 106 121 137 152 167 19
Residential Solar Photovoltaics Program (PV) - - - - 00 0.0 01 01 02 0.4 0.7 11 16 22 28 3
Residential Solar Thermal Program - Water Heating - 0.0 0.0 00 00 00 0.0 00 00 00 0.0 00 00 00 0.0 o
Residential Solar Thermal Program - Pool Heating - - - - - - - - - - - - - - - -
Commercial Future Opportunities - - - - 15 3.0 46 6.1 76 91 106 121 137 152 167 19
Commercial Solar Photovoltaics Program (PV) - - - - 01 0.2 05 10 18 30 4.4 6.2 83 106 129 15
Commercial Variable Speed and Frequency Drives - 0.0 0.0 00 00 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0
Industrial Future Opportunities - - - - 16 31 47 63 79 9.4 110 126 14.2 157 173 19
OTHER EMERGING TECHNOLOGIES SUBTOTAL B 0.0 0.0 00 a7 95 144 19.7 252 311 375 243 515 50.0 665 75 8%
Impacts (at meter) 200 265 341 429 504 577 617 649 679 710 741 772 803 834 865
Impacts (at generation) 222 295 381 480 565 647 692 729 763 798 833 868 903 939 973 973 100%
Codes, Standards & Regulations (at meter) 16 37 53 73 87 o7 108 118 127 145 162 186 202 215 227
Codes, Standards & Regulations (at generation) 18 22 60 83 99 111 123 134 145 165 184 212 231 245 259 259
POWER SMART 2016 to 2030 Impacts (at meter) 216 302 304 503 501 674 724 767 807 855 903 958 1,005 1,050 1,002
POWER SMART 2016 to 2030 Impacts (at generation) 240 337 442 564 664 758 815 863 908 963 1,017 1,080 1134 1,184 1,232 1,232
POWER SMART SAVINGS TO DATE
Incentive Based Program Impacts (at meter) 313 313 313 313 313 313 312 311 309 307 307 307 307 307 307
Incentive Based Program Impacts (at generation) 353 353 353 353 353 353 352 350 348 346 346 346 346 346 346 346
Customer Service Initiatives Program Impacts (at meter) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Customer Service Initiatives Program Impacts (at generation) 11 1 1 1 11 11 1 11 11 11 1 1 11 11 1 11
Discontinued Programs (at meter) 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Discontinued Programs (at generation) 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68
Impacts of Codes & Standards (at meter) 178 178 178 178 178 178 178 178 178 178 178 178 178 178 178
Impacts of Codes & Standards (at generation) 202 202 202 202 202 202 202 202 202 202 202 202 202 202 202 202
TOTAL MW (at meter) 777 862 955 1,063 1,151 1,234 1,284 1,325 1,363 1,410 1,458 1513 1,560 1,604 1,647
TOTAL MW (at generation) 874 971 1,076 1,198 1,208 1,392 1,448 1,495 1,538 1,501 1,645 1,708 1,762 1812 1,860 1,860

Note: May not add up due to rounding.



ELECTRIC DSM 2016 Demand Side Management Plan APPENDIX A.2
Annual Energy Savings (GW.h)

GW.h at
Generation

2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2024/25 2026/27 2027/28 2028/29 2030/31 2030/31

RESIDENTIAL
Incentive Based

New Homes Program 03 09 18 2.7 37 5.4 6.8 8.2 95 107 1.8 130 140 151 16.0 18
Home Insulation Program 35 6.6 9.4 12.0 14.4 16.7 188 207 225 242 25.7 25.7 257 25.7 25.7 29
Affordable Energy Program 28 5.2 7.7 10.1 1.7 132 14.6 16.0 17.4 186 19.4 20.1 208 215 221 25
Water and Energy Saver Program 41 8.1 116 116 116 116 116 116 116 116 116 116 116 116 116 13
Refrigerator Retirement Program 11.0 206 285 347 40.9 4556 456 456 456 4556 36.2 282 215 145 76 9
Drain Water Heat Recovery Initiative 0.1 0.1 0.1 01 0.1 0.1 0.1 01 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0
Residential LED Lighting Program 17.9 24.4 28.1 26.2 250 233 215 19.8 18.1 163 158 15.2 147 14.1 135 15
Community Geothermal Program 24 55 89 124 159 195 244 281 314 347 301 42,0 434 439 439 50
Appliances 05 05 05 05 05 05 05 05 05 05 05 05 05 05 0.4 o
HRV Controls 1.4 28 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5
Power Bars 0.0 00 00 00 0.0 00 0.0 00 0.0 00 00 00 0.0 00 00 0
Smart Thermostats 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 0
Plug-in Timers 0.1 0.1 01 01 0.1 0.1 0.1 01 0.1 0.1 0.1 01 0.1 0.1 0.1 o
Community Energy Plan - - - - - - - - - - - - - - - -
Subtotal 244 75.0 100.8 114.6 1280 140.0 1482 154.9 161.0 166.6 164.4 160.6 156.6 1512 1453 166 5%
Customer Service Initiatives / Financial Loan Programs
Power Smart Residential Loan 03 07 1.0 13 16 20 23 26 29 32 35 38 41 4.4 47 5
Power Smart PAYS Financing 0.2 0.4 0.7 0.9 11 13 15 17 19 2.1 22 2.4 26 28 3.0 3
Residential Earth Power Loan 04 07 1.0 13 16 22 30 a1 54 7.1 88 106 127 151 177 20
Subtotal 0.9 18 2.7 35 23 54 6.8 8.4 102 123 145 16.9 195 223 253 29 1%
COMMERCIAL
Incentive Based
Commercial Lighting Program 444 9.4 137.1 177.7 2154 251.2 2876 322.2 353.9 385.2 414.9 447.1 480.9 515.4 546.7 623
LED Roadway Lighting Conversion Program 9.4 189 208 406 426 4256 42.6 426 426 4256 4256 42,6 426 4256 426 49
Commercial Building Envelope - Windows Program 14 23 3.4 46 5.9 7.3 8.8 10.2 1.7 133 15.0 16.8 186 203 22.1 25
Commercial Building Envelope - Insulation Program 26 52 6.9 858 107 125 14.4 163 182 20.1 220 240 259 278 297 34
Commercial Geothermal Program 07 16 28 a4 65 86 11.0 133 15.8 18.4 212 240 26.9 299 328 37
Commercial HVAC Program - Chillers (Water-Cooled) 0.8 08 038 08 0.8 0.8 0.8 08 08 0.8 08 038 0.8 0.8 0.8 1
Commercial HVAC Program - CO2 Sensors. 0.4 11 18 25 32 39 47 55 55 55 53 5.0 46 42 39 4
Commercial HVAC Program - HRVs 02 07 16 28 43 6.0 8.0 103 130 16.0 193 229 26.7 30.9 353 40
Commercial HVAC Program - Air Cooled Chillers - 08 20 33 48 6.2 7.8 95 1.2 13.0 147 16.4 18.1 198 215 24
Commercial Custom Measures Program 15 32 49 66 83 10.0 1.8 13.7 15.8 17.8 20.0 226 253 28.1 308 35
Commercial Building Optimization Program 0.1 0.7 15 2.4 3.4 43 5.4 65 7.6 88 10.0 10.9 11.9 12.9 138 16
New Buildings Program 25 87 112 144 185 235 344 453 56.3 67.2 782 89.1 100.1 111.0 121.9 139
Commercial Refrigeration Program 6.4 133 208 273 299 325 35.1 379 412 443 476 512 55.0 58.9 62.4 71
Commercial Kitchen Appliance Program 10 11 11 11 11 11 11 11 11 11 11 11 11 11 11 1
Network Energy Management Program 0.1 03 06 06 06 06 04 03 03 03 03 03 03 03 03 0
Internal Retrofit Program 17 30 45 58 8.0 95 111 116 122 128 133 138 143 148 153 17
Power Smart Shops 25 5.0 75 20 106 111 111 111 111 111 11 111 111 111 11.0 12
Power Smart Energy Manager - - 05 14 27 41 5.4 6.8 8.1 95 109 122 131 136 136 15
Race to Reduce 38 6.1 76 88 62 - - - - - - - - - - -
Parking Lot Controller 16 23 23 23 23 23 23 23 23 23 23 23 23 23 23 3
Subtotal 810 1655 248.4 3252 3856 238.1 503.6 567.3 628.7 690.0 750.5 814.1 8796 9456 1,007.8 1,149 3%
Customer Service Initiatives / Financial Loan Programs
Power Smart for Business PAYS Financing - - - - - - - - - - - - - - - -
Subtotal B B - - B B - - B B - - B B - B 0%
INDUSTRIAL
Performance Optimization Program 155 335 54.1 773 103.1 128.9 154.7 180.4 206.2 232.0 257.8 2835 309.3 335.1 360.9 397
Subtotal 155 335 54.1 773 103.1 128.9 154.7 180.4 206.2 232.0 257.8 2835 309.3 335.1 360.9 397 1%
ENERGY EFFICIENCY SUBTOTAL ™ 141.7 2758 206.0 5206 6211 7124 8133 o111 1,006.0 11009 1187.2 1275.1 1,365.0 14542 15393 1,740 29%
LOAD MANAGEMENT
Curtailable Rate Program - - - - - - - - - - - - - - - -
LOAD MANAGEMENT SUBTOTAL B - - - B - - - - - - - - - - - 0%
LOAD DISPLACEMENT & ALTERNATIVE ENERGY
Bioenergy Optimization Program 295 348 418 488 66.3 845 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 106
Customer Sited Load Displacement 835 12255 254.7 403.1 430.7 258.3 458.3 458.3 458.3 258.3 458.3 458.3 458.3 458.3 458.3 504
LOAD DISPLACEMENT & ALTERNATIVE ENERGY SUBTOTAL  113.1 157.3 296.5 2519 497.0 542.8 555.0 555.0 555.0 555.0 555.0 555.0 555.0 555.0 555.0 611 7%
CONSERVATION RATES
Conservation Rates - Residential - - 258 90.2 99.2 109.1 1200 132.0 1336 135.2 136.8 138.4 140.1 141.7 1434 163
Conservation Rates - Commercial - - - 432 942 1275 1375 147.7 158.1 168.7 179.6 190.7 202.1 2137 2255 257
CONSERVATION RATES SUBTOTAL B B %58 133.4 1934 236.6 2575 279.7 2917 303.9 316.4 329.1 342.1 355.4 368.9 221 2%
FUEL CHOICE
Fuel Choice - 511 102.2 153.3 204.4 2555 2555 2555 2555 2555 2555 2555 2555 2555 2555 201
FUEL CHOICE SUBTOTAL B 511 102.2 1533 204.4 2555 2555 2555 2555 2555 2555 2555 2555 2555 2555 201 8%
OTHER EMERGING TECHNOLOGIES
Residential Air Source Heat Pumps Program - - - - - 02 05 10 15 21 238 36 45 55 65 7
Residential Future Opportunities - - - - 73 146 219 202 365 439 512 585 65.8 73.1 80.4 92
Residential Solar Photovoltaics Program (PV) - - - - 0.1 02 06 12 25 48 8.1 125 18.0 243 30.9 35
Residential Solar Thermal Program - Water Heating - 0.0 0.1 0.1 0.2 0.2 0.2 02 0.2 0.2 0.2 0.2 0.2 0.2 0.2 [
Residential Solar Thermal Program - Pool Heating - 00 0.1 02 02 03 0.4 06 07 09 11 13 16 19 23 3
Commercial Future Opportunities - - - - 73 146 219 202 365 439 512 585 65.8 73.1 80.4 92
Commercial Solar Photovoltaics Program (PV) - - - - 07 2.0 48 98 173 219 416 58.7 78.4 100.0 1217 139
Commercial Variable Speed and Frequency Drives - 0.1 0.6 11 15 19 22 26 2.9 32 3.4 36 38 4.0 4.2 5
Industrial Future Opportunities - - - - 76 152 27 303 37.9 455 53.0 60.6 68.2 758 833 92
OTHER EMERGING TECHNOLOGIES SUBTOTAL B 02 07 13 248 493 75.4 104.2 136.2 172.2 2126 2576 306.3 358.0 210.0 264 3%
Impacts (at meter) 255 484 831 1,261 1,541 1,797 1,957 2,105 2244 2388 2,527 2,672 2824 2978 3129
Impacts (at generation) 285 54 934 1,416 1,732 2,021 2,201 2,370 2527 2,689 2,846 3,010 3,182 3356 3,527 3,527 100%
Codes, Standards & Regulations (at meter) 64 142 204 282 338 386 430 473 514 581 638 715 771 816 859
Codes, Standards & Regulations (at generation) 74 161 237 322 385 440 291 539 585 662 728 815 879 930 979 979
POWER SMART 2016 to 2030 Impacts (at meter) 319 626 1,035 1,543 1879 2182 2,387 2578 2,758 2968 3,165 3,387 3,595 3,794 3,988
POWER SMART 2016 to 2030 Impacts (at generation) 359 706 1,166 1,738 2118 2,460 2,602 2,909 3112 3351 3573 3,825 4,061 4,287 4,506 4,506
POWER SMART SAVINGS TO DATE
ncentive Based Program Impacts (at meter) 1,448 1,448 1,448 1,448 1,447 1,447 1,436 1,426 1,416 1,394 1,304 1,394 1,394 1,394 1,394
Incentive Based Program Impacts (at generation) 1,628 1,628 1,628 1,628 1627 1,627 1,615 1,603 1,591 1,566 1,566 1,566 1,566 1,566 1,566
Customer Service Initiatives Program Impacts (at meter) 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29
Customer Service Initiatives Program Impacts (at generation) 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33 33
Discontinued Programs (at meter) 368 368 368 368 368 368 368 368 368 368 368 368 368 368 368
Discontinued Programs (at generation) 417 417 a7 a7 417 417 a7 a7 417 417 a7 a7 417 417 497 417
Impacts of Codes & Standards (at meter) 731 731 731 731 731 731 731 731 731 731 731 731 731 731 731
Impacts of Codes & Standards (at generation) 833 833 833 833 833 833 833 833 833 833 833 833 833 833 833 833
TOTAL GW.h (at meter) _ 2,895 3,202 3,611 2119 4,454 4,757 4,951 5132 5,302 5,490 5,686 5,908 6,116 6,315 6,509
TOTAL GW.h (at generation) 3,270 3,617 4,077 4,649 5,027 5,370 5,589 5,794 5,986 6,199 6,422 6.674 6.909 7,135 7,355 7.355

Note: May not add up due to rounding.



ELECTRIC DSM

2016 Demand Side Management Plan
Annual Utility Costs (000's $)

APPENDIX A.3

Cumulative
2016/17 2017/18 2018/19 2020/21 2021/22 2022/23 2025/26 2026/27 2027/28 2029/30 Total
RESIDENTIAL
Incentive Based
New Homes Program $292 $459 $757 $901 $580 - - - - - - - - - - $2,989
Home Insulation Program $1,679 $1,493 $1,429 $1,355 $1,251 $1,168 $1,130 $1,012 $977 $956 $818 $174 - - - $13,443
Affordable Energy Program $2,096 $2,033 $2,019 $2,020 $1,534 $1,527 $1,524 $1,525 $1,530 $1,515 $1,424 $1,435 $1,448 $1,462 $1,478 $24,570
Water and Energy Saver Program $1,199 $1,353 $1,242 - - - - - - - - - - - - $3,794
Refrigerator Retirement Program $1,911 $1,602 $1,469 $1,178 $1,228 $988 $47 - - - - - - - - $8,423
Drain Water Heat Recovery Initiative $91 - - - - - - - - - - - - - - $91
Residential LED Lighting Program $3,008 $2,561 $1,870 - - - - - - - - - - - - $7,438
Community Geothermal Program $1,105 $1,357 $1,563 $1,668 $1,679 $1,764 $2,280 $1,801 $1,719 $1,809 $2,257 $1,694 $1,084 $676 - $22,546
Appliances $363 - - - - - - - - - - - - - - $363
HRV Controls $419 $434 $372 - - - - - - - - - - - - $1,225
Power Bars $9 - - - - - - - - - - - - - - $9
Smart Thermostats $53 - - - - - - - - - - - - - - $53
Plug-in Timers $26 - - - - - - - - - - - - - - $26
Community Energy Plan $62 $118 $120 $123 $125 $81 $82 $84 $86 $88 $90 $92 $93 $95 $97 $1,437
Subtotal $12,312 $11,411 $10,842 $7,245 $6,397 $5,528 $5,064 $4,513 $4,312 $4,367 $4,589 $3,395 $2,625 $2,234 $1,576 $86,409 8%
Customer Service Initiatives / Financial Loan Programs
Power Smart Residential Loan - - - - - - - - - - - - - - - -
Power Smart PAYS Financing - - - - - - - - - - - - - - - o
Residential Earth Power Loan - - - - - - - - - - - - - - - -
Subtotal - B - - - B - - - B - - - B B E 0%
COMMERCIAL
Incentive Based
Commercial Lighting Program $8,257 $8,145 $8,209 $8,499 $8,227 $8,085 $8,291 $8,224 $7,851 $7,787 $7,842 $8,124 $8,568 $8,853 $8,304 $123,265
LED Roadway Lighting Conversion Program $10,993 $9,858 $10,957 $10,801 $1,778 - - - - - - - - - - $44,388
Commercial Building Envelope - Windows Program $501 $483 $512 $564 $603 $643 $657 $671 $685 $759 $811 $833 $850 $868 $887 $10,326
Commercial Building Envelope - Insulation Program $799 $722 $664 $709 $724 $738 $754 $775 $791 $808 $825 $848 $865 $884 $902 $11,808
Commercial Geothermal Program $461 $569 $622 $785 $983 $1,028 $1,099 $1,169 $1,212 $1,274 $1,384 $1,423 $1,518 $1,563 $1,617 $16,705
Commercial HVAC Program - Chillers (Water-Cooled) $192 - - - - - - - - - - - - - - $192
Commercial HVAC Program - CO2 Sensors $181 $187 $200 $204 $213 $218 $225 $232 $2 $2 $2 $2 $2 $2 $2 $1,675
Commercial HVAC Program - HRVs $475 $768 $888 $957 $1,023 $1,093 $1,168 $1,340 $1,433 $1,533 $1,735 $1,840 $1,951 $2,201 $2,312 $20,716
Commercial HVAC Program - Air Cooled Chillers - $463 $605 $655 $708 $763 $820 $879 $940 $960 $980 $1,001 $1,022 $1,043 $1,066 $11,903
Commercial Custom Measures Program $404 $459 $469 $479 $489 $499 $535 $573 $612 $625 $666 $795 $841 $858 $876 $9,180
Commercial Building Optimization Program $158 $174 $206 $217 $228 $233 $244 $250 $262 $268 $281 $287 $301 $329 $336 $3,772
New Buildings Program $1,049 $1,770 $1,267 $1,570 $1,884 $2,261 $549 $561 - - - - - - - $10,911
Commercial Refrigeration Program $450 $720 $763 $742 $722 $851 $863 $924 $1,000 $909 $1,081 $1,097 $1,214 $1,163 $1,030 $13,530
Commercial Kitchen Appliance Program $78 $29 - - - - - - - - - - - - - $107
Network Energy Management Program $27 $44 $55 - - - - - - - - - - - - $127
Internal Retrofit Program $935 $980 $977 $848 $1,270 $967 $988 $434 $443 $452 $419 $428 $437 $446 $456 $10,480
Power Smart Shops $674 $619 $632 $635 $649 $240 - - - - - - - - - $3,449
Power Smart Energy Manager $78 $167 $289 $320 $249 $202 $206 $210 $214 $219 $101 $44 $2,204
Race to Reduce $128 $131 $134 $137 - - - - - - - - - - - $530
Parking Lot Controller $358 $169 - - - - - - - - - - - - - $527
Subtotal $26,200 $26,457 $27,449 $28,122 $19,748 $17,820 $16,399 $16,240 $15,445 $15,595 $16,126 $16,720 $17,553 $18,171 $17,748 $295,795 21%
Customer Service Initiatives / Financial Loan Programs
Power Smart for Business PAYS Financing - - - - - - - - - - - - - - - o
Subtotal - B - - - B - - - B - - - B B E 0%
INDUSTRIAL
Performance Optimization Program $3,310 $5,129 $6,592 $7,359 $8,154 $8,327 $8,502 $8,682 $8,865 $9,053 $9,244 $9,439 $9,639 $9,842 $10,050 $122,187
Subtotal $3,310 $5,129 $6,592 $7,359 $8,154 $8,327 $8,502 $8,682 $8,865 $9,053 $9,244 $9,439 $9,639 $9,842 $10,050 $122,187 11%
ENERGY EFFICIENCY SUBTOTAL $41,822 $42,996 $44,883 $42,725 $34,300 $31,675 $29,965 $29,435 $28,622 $29,015 $29,960 $29,555 $29,817 $30,247 $29,374 $504,391 45%
LOAD MANAGEMENT
Curtailable Rate Program $6,112 $6,241 $6,373 $6,508 $6,645 $6,786 $6,929 $7,075 $7,225 $7,378 $7,533 $7,693 $7,855 $8,021 $8,190 $106,566
LOAD MANAGEMENT SUBTOTAL $6,112 $6,241 $6,373 $6,508 $6,645 $6,786 $6,929 $7,075 $7,225 $7,378 $7,533 $7,693 $7,855 $8,021 $8,190 $106,566 10%
LOAD DISPLACEMENT & ALTERNATIVE ENERGY
Bioenergy Optimization Program $848 $1,664 $2,702 $3,942 $10,120 $10,733 $7,475 $8 $9 $9 $9 $9 $9 $10 - $37,547
Customer Sited Load Displacement $3,911 $12,235 $27,850 $22,404 $5,284 $6,207 $458 $420 $426 $433 $442 $452 $461 $451 $412 $81,846
LOAD DISPLACEMENT & ALTERNATIVE ENERGY SUBTOTAL $4,758 $13,898 $30,552 $26,346 $15,404 $16,941 $7,932 $428 $435 $442 $451 $461 $471 $461 $412 $119,393 11%
CONSERVATION RATES
Conservation Rates - Residential - $2,042 $2,085 $2,129 $1,631 $1,110 $1,134 $579 $501 $603 $308 $315 $321 $328 - $13,177
Conservation Rates - Commercial - $1,532 $2,085 $2,662 $2,718 $1,110 $1,134 $1,158 $1,182 $1,207 $616 $629 $643 $656 - $17,331
CONSERVATION RATES SUBTOTAL - $3,574 $4,171 $4,791 $4,349 $2,220 $2,267 $1,736 $1,773 $1,810 $924 $944 $964 $984 - $30,509 3%
FUEL CHOICE
Fuel Choice - $10,315 $10,524 $10,746 $10,973 $11,205 - - - - - - - - - $53,765
FUEL CHOICE SUBTOTAL - $10,315 $10,524 $10,746 $10,973 $11,205 - - - - - - - - - $53,765 5%
OTHER EMERGING TECHNOLOGIES
Residential Air Source Heat Pumps Program - - - - $40 $116 $158 $185 $206 $223 $252 $289 $314 $347 $354 $2,485
Residential Future Opportunities - - - - $4,131 $4,219 $4,308 $4,399 $4,492 $4,587 $4,683 $4,782 $4,883 $4,987 $5,092 $50,563
Residential Solar Photovoltaics Program (PV) - - - $49 $162 $246 $414 $777 $1,441 $2,507 $3,774 $4,984 $6,284 $7,377 $7,854 $35,870
Residential Solar Thermal Program - Water Heating $5 $51 $50 $53 $57 $58 $24 - - - - - - - - $299
Residential Solar Thermal Program - Pool Heating $2 $19 $19 $20 $22 $22 $24 $26 $28 $30 $33 $35 $40 $43 $48 $410
Commercial Future Opportunities - - - - $4,458 $4,552 $4,648 $4,746 $4,846 $4,949 $5,053 $5,160 $5,269 $5,380 $5,494 $54,554
Commercial Solar Photovoltaics Program (PV) - - - $160 $557 $1,011 $1,895 $3,360 $5,058 $7,297 $9,594 $12,167 $14,240 $15,966 $16,304 $87,609
Commercial Variable Speed and Frequency Drives $8 $142 $187 $191 $191 $193 $192 $196 $198 $200 $197 $201 $205 $209 $214 $2,723
Industrial Future Opportunities - - - - $4,892 $4,996 $5,101 $5,209 $5,319 $5,431 $5,546 $5,663 $5,783 $5,905 $6,030 $59,877
OTHER EMERGING TECHNOLOGIES SUBTOTAL $15 $212 $257 $473 $14,510 $15,413 $16,765 $18,897 $21,589 $25,222 $29,133 $33,282 $37,018 $40,215 $41,390 $294,388 27%
Subtotal of Programs $52,708 $77,237 $96,760 $91,590 $86,182 $84,240 $63,858 $57,573 $59,644 $63,867 $68,001 $71,934 $76,124 $79,928 $79,365 $1,109,011 100%
Program Support $4,129 $4,033 $3,956 $4,039 $4,124 $4,212 $4,301 $4,391 $4,484 $4,579 $4,676 $4,774 $4,875 $4,978 $5,083 $66,635
Total Utility Costs (2016 to 2030) $56,837 $81,270 $100,716 $95,629 $90,307 $88,451 $68,159 $61,964 $64,129 $68,446 $72,677 $76,708 $80,999 $84,906 $84,449 $1,175,646
Total Committed to Date $509,592
TOTAL UTILITY COSTS (1989 to 2030) $56,837 $81,270 $100,716 $95,629 $90,307 $88,451 $68,159 $61,964 $64,129 $68,446 $72,677 $76,708 $80,999 $84,906 $84,449 $1,685,237

Note: May not add up due to rounding.



ELECTRIC DSM

2016 Demand Side Management Plan
Annual Administration Costs (000's $)

APPENDIX A.4

Cumulative
2016/17 2017/18 2018/19 2020/21 2021/22 2022/23 2025/26 2026/27 2027/28 2029/30 Total
RESIDENTIAL
Incentive Based
New Homes Program $188 $229 $299 $375 $112 - - - - - - - - - - $1,204
Home Insulation Program $795 $748 $723 $686 $617 $566 $557 $468 $459 $462 $347 $174 - - - $6,600
Affordable Energy Program $1,037 $1,002 $1,023 $1,044 $1,005 $1,026 $1,048 $1,070 $1,092 $1,104 $1,081 $1,104 $1,127 $1,151 $1,175 $16,091
Water and Energy Saver Program $891 $1,008 $1,016 - - - - - - - - - - - - $3,004
Refrigerator Retirement Program $1,461 $1,244 $1,164 $939 $983 $798 $47 - - - - - - - - $6,636
Drain Water Heat Recovery Initiative $21 - - - - - - - - - - - - - - $21
Residential LED Lighting Program $1,024 $949 $813 - - - - - - - - - - - - $2,785
Community Geothermal Program $368 $377 $376 $384 $392 $401 $412 $418 $426 $435 $447 $453 $458 $465 - $5,812
Appliances $143 - - - - - - - - - - - - - - $143
HRV Controls 366 $86 388 - - - - - - - - - - - - $240
Power Bars $8 - - - - - - - - - - - - - - $8
Smart Thermostats $18 - - - - - - - - - - - - - - $18
Plug-in Timers $15 - - - - - - - - - - - - - - $15
Community Energy Plan $62 $118 $120 $123 $125 $81 $82 $84 $86 $88 $90 $92 $93 $95 $97 $1,437
Subtotal $6,095 $5,851 $5,623 $3,551 $3,235 $2,872 $2,147 $2,040 $2,062 $2,089 $1,964 $1,822 $1,679 $1,712 $1,273 $44,014 17%
Customer Service Initiatives / Financial Loan Programs
Power Smart Residential Loan - - - - - - - - - - - - - - - -
Power Smart PAYS Financing - - - - - - - - - - - - - - - o
Residential Earth Power Loan - - - - - - - - - - - - - - - -
Subtotal - B - - - B - - - B - - - B B E 0%
COMMERCIAL
Incentive Based
Commercial Lighting Program $2,398 $2,673 $2,729 $2,787 $2,846 $2,906 $2,967 $3,030 $3,094 $3,159 $3,226 $3,294 $3,364 $3,435 $3,508 $45,417
LED Roadway Lighting Conversion Program $433 $401 $399 $244 $249 - - - - - - - - - - $1,727
Commercial Building Envelope - Windows Program $272 $305 $312 $320 $327 $334 $341 $348 $355 $363 $372 $381 $389 $397 $405 $5,220
Commercial Building Envelope - Insulation Program $334 $310 $331 $352 $360 $367 $375 $383 $391 $400 $408 $417 $425 $434 $444 $5,732
Commercial Geothermal Program $234 $234 $254 $249 $270 $273 $271 $294 $288 $300 $328 $313 $320 $340 $334 $4,303
Commercial HVAC Program - Chillers (Water-Cooled) $125 - - - - - - - - - - - - - - $125
Commercial HVAC Program - CO2 Sensors $124 $112 $116 $117 $121 $122 $124 $127 $2 $2 $2 $2 $2 $2 $2 $977
Commercial HVAC Program - HRVs $93 $66 $64 $65 $66 $68 $69 $71 $72 $74 $75 $77 $79 $80 $82 $1,102
Commercial HVAC Program - Air Cooled Chillers - $95 $79 $80 $82 $83 $85 $87 $89 $91 $93 $95 $97 $99 $101 $1,255
Commercial Custom Measures Program $109 $111 $113 $116 $118 $121 $123 $126 $129 $131 $134 $137 $140 $143 $146 $1,896
Commercial Building Optimization Program $149 $137 $139 $142 $145 $148 $152 $155 $158 $161 $165 $168 $172 $175 $179 $2,346
New Buildings Program $589 $449 $458 $468 $478 $538 $549 $561 - - - - - - - $4,088
Commercial Refrigeration Program $118 $323 $330 $337 $344 $352 $359 $367 $374 $382 $390 $399 $407 $416 $424 $5,322
Commercial Kitchen Appliance Program $9 $9 - - - - - - - - - - - - - $17
Network Energy Management Program $20 $22 $25 - - - - - - - - - - - - $67
Internal Retrofit Program $307 $282 $288 $294 $185 $189 $193 $197 $201 $205 $210 $214 $218 $223 $228 $3,433
Power Smart Shops $194 $178 $182 $185 $189 $97 - - - - - - - - - $1,024
Power Smart Energy Manager $78 $119 $192 $196 $200 $204 $208 $213 $217 $222 $104 $106 $108 $110 - $2,275
Race to Reduce $128 $131 $134 $137 - - - - - - - - - - - $530
Parking Lot Controller $57 $32 - - - - - - - - - - - - - $89
Subtotal $5,771 $5,990 $6,146 $6,089 $5,981 $5,801 $5,816 $5,957 $5,371 $5,490 $5,507 $5,602 $5,720 $5,854 $5,852 $86,946 33%
Customer Service Initiatives / Financial Loan Programs
Power Smart for Business PAYS Financing - - - - - - - - - - - - - - - o
Subtotal - B - - - B - - - B - - - B B E 0%
INDUSTRIAL
Performance Optimization Program $1,198 $1,645 $1,679 $1,715 $1,751 $1,788 $1,826 $1,864 $1,904 $1,944 $1,985 $2,027 $2,070 $2,114 $2,158 $27,668
Subtotal $1,198 $1,645 $1,679 $1,715 $1,751 $1,788 $1,826 $1,864 $1,904 $1,944 $1,985 $2,027 $2,070 $2,114 $2,158 $27,668 11%
ENERGY EFFICIENCY SUBTOTAL $13,064 $13,485 $13,449 $11,355 $10,967 $10,460 $9,789 $9,861 $9,337 $9,523 $9,456 $9,451 $9,469 $9,679 $9,283 $158,628 61%
LOAD MANAGEMENT
Curtailable Rate Program $4 $4 $4 $4 $4 $4 $5 $5 $5 $5 $5 $5 $5 $5 $5 $70
LOAD MANAGEMENT SUBTOTAL $4 $4 $4 $4 $4 $4 $5 $5 $5 $5 $5 $5 $5 $5 $5 $70 0%
LOAD DISPLACEMENT & ALTERNATIVE ENERGY
Bioenergy Optimization Program $315 $209 $278 $109 $335 $342 $333 $8 $9 $9 $9 $9 $9 $10 - $1,984
Customer Sited Load Displacement $661 $481 $584 $481 $458 $323 $117 $73 $72 $71 $72 $74 $76 $58 $10 $3,610
LOAD DISPLACEMENT & ALTERNATIVE ENERGY SUBTOTAL $976 $689 $861 $590 $793 $665 $450 $81 $80 $80 $82 $83 $85 $67 $10 $5,594 2%
CONSERVATION RATES
Conservation Rates - Residential - $2,042 $2,085 $2,129 $1,631 $1,110 $1,134 $579 $501 $603 $308 $315 $321 $328 - $13,177
Conservation Rates - Commercial - $1,532 $2,085 $2,662 $2,718 $1,110 $1,134 $1,158 $1,182 $1,207 $616 $629 $643 $656 - $17,331
CONSERVATION RATES SUBTOTAL - $3,574 $4,171 $4,791 $4,349 $2,220 $2,267 $1,736 $1,773 $1,810 $924 $944 $964 $984 - $30,509 12%
FUEL CHOICE
Fuel Choice - $684 $689 $704 $719 $734 - - - - - - - - - $3,530
FUEL CHOICE SUBTOTAL - $684 $689 $704 $719 $734 - - - - - - - - - $3,530 1%
OTHER EMERGING TECHNOLOGIES
Residential Air Source Heat Pumps Program - - - - $40 $83 $84 $86 $88 $90 $92 $94 $96 $98 $100 $951
Residential Future Opportunities - - - - $1,631 $1,665 $1,700 $1,736 $1,773 $1,810 $1,849 $1,888 $1,928 $1,968 $2,010 $19,959
Residential Solar Photovoltaics Program (PV) - - - $49 $108 $118 $122 $182 $288 $443 $614 $788 $930 $1,089 $1,154 $5,883
Residential Solar Thermal Program - Water Heating $5 $43 $42 $43 $43 $44 $24 - - - - - - - - $244
Residential Solar Thermal Program - Pool Heating $2 $15 $15 $15 $16 $16 $16 $16 $17 $17 $17 $18 $19 $19 $19 $236
Commercial Future Opportunities - - - - $870 $888 $907 $926 $946 $966 $986 $1,007 $1,028 $1,050 $1,072 $10,645
Commercial Solar Photovoltaics Program (PV) - - - $160 $163 $167 $170 $174 $177 $302 $308 $315 $321 $328 $335 $2,919
Commercial Variable Speed and Frequency Drives $8 $97 $99 $102 $104 $106 $108 $110 $113 $115 $118 $120 $123 $125 $128 $1,575
Industrial Future Opportunities - - - - $1,631 $1,665 $1,700 $1,736 $1,773 $1,810 $1,849 $1,888 $1,928 $1,968 $2,010 $19,959
OTHER EMERGING TECHNOLOGIES SUBTOTAL $15 $155 $156 $368 $4,605 $4,751 $4,833 $4,967 $5,174 $5,553 $5,833 $6,116 $6,372 $6,645 $6,828 $62,371 24%
Subtotal of Programs $14,058 $18,592 $19,330 $17,813 $21,437 $18,836 $17,344 $16,650 $16,370 $16,972 $16,300 $16,600 $16,894 $17,381 $16,126 $260,702 100%
Program Support $4,129 $4,033 $3,956 $4,039 $4,124 $4,212 $4,301 $4,391 $4,484 $4,579 $4,676 $4,774 $4,875 $4,978 $5,083 $66,635
Total Administration Costs (2016 to 2030) $18,187 $22,625 $23,286 $21,852 $25,562 $23,047 $21,644 $21,042 $20,854 $21,550 $20,975 $21,374 $21,770 $22,359 $21,209 $327,337
Total Committed to Date $226,268
TOTAL ADMINISTRATION COSTS (1989 to 2030) $18,187 $22,625 $23,286 $21,852 $25,562 $23,047 $21,644 $21,042 $20,854 $21,550 $20,975 $21,374 $21,770 $22,359 $21,209 $553,605

Note: May not add up due to rounding.



ELECTRIC DSM

2016 Demand Side Management Plan
Annual Incentive Costs (000's $)

APPENDIX A.5

Cumulative
2016/17 2017/18 2018/19 2020/21 2021/22 2022/23 2025/26 2026/27 2027/28 2029/30 2030/31 Total
RESIDENTIAL
Incentive Based
New Homes Program $104 $230 $458 $525 $468 - - - - - - - - - - $1,785
Home Insulation Program $884 $745 $706 $669 $635 $603 $573 $545 $519 $494 $471 - - - - $6,843
Affordable Energy Program $1,059 $1,031 $996 $976 $528 $501 $477 $456 $438 $410 $343 $331 $320 $311 $303 $8,479
Water and Energy Saver Program $308 $255 $227 - - - - - - - - - - - - $790
Refrigerator Retirement Program $450 $358 $305 $240 $245 $190 - - - - - - - - - $1,787
Drain Water Heat Recovery Initiative $70 - - - - - - - - - - - - - - $70
Residential LED Lighting Program $1,984 $1,612 $1,057 - - - - - - - - - - - - $4,653
Community Geothermal Program $737 $980 $1,187 $1,284 $1,286 $1,363 $1,868 $1,473 $1,293 $1,374 $1,811 $1,242 $625 $211 - $16,734
Appliances $220 - - - - - - - - - - - - - - $220
HRV Controls $354 $348 $284 - - - - - - - - - - - - $985
Power Bars $2 - - - - - - - - - - - - - - $2
Smart Thermostats $35 - - - - - - - - - - - - - - $35
Plug-in Timers $12 - - - - - - - - - - - - - - $12
Community Energy Plan - - - - - - - - - - - - - - - -
Subtotal $6,217 $5,560 $5,219 $3,693 $3,162 $2,656 $2,917 $2,473 $2,249 $2,279 $2,625 $1,573 $946 $522 $303 $42,395 5%
Customer Service Initiatives / Financial Loan Programs
Power Smart Residential Loan - - - - - - - - - - - - - - - -
Power Smart PAYS Financing - - - - - - - - - - - - - - - o
Residential Earth Power Loan - - - - - - - - - - - - - - - -
Subtotal - B - - - B - - - B - - - B B E 0%
COMMERCIAL
Incentive Based
Commercial Lighting Program $5,859 $5,472 $5,480 $5,712 $5,381 $5,179 $5,323 $5,194 $4,757 $4,627 $4,616 $4,830 $5,204 $5,418 $4,796 $77,847
LED Roadway Lighting Conversion Program $10,560 $9,458 $10,558 $10,557 $1,528 - - - - - - - - - - $42,661
Commercial Building Envelope - Windows Program $228 $178 $199 $244 $276 $310 $316 $323 $330 $396 $439 $452 $462 $472 $481 $5,106
Commercial Building Envelope - Insulation Program $466 $412 $333 $356 $364 $371 $378 $391 $400 $408 $417 $431 $440 $449 $459 $6,076
Commercial Geothermal Program $227 $334 $368 $537 $712 $755 $828 $875 $923 $973 $1,056 $1,110 $1,198 $1,223 $1,283 $12,403
Commercial HVAC Program - Chillers (Water-Cooled) $68 - - - - - - - - - - - - - - $68
Commercial HVAC Program - CO2 Sensors $57 $75 $84 $88 $92 $96 $101 $105 - - - - - - - $697
Commercial HVAC Program - HRVs $382 $703 $824 $892 $956 $1,025 $1,099 $1,269 $1,361 $1,459 $1,660 $1,763 $1,872 $2,121 $2,230 $19,614
Commercial HVAC Program - Air Cooled Chillers - $368 $526 $575 $626 $679 $735 $792 $851 $869 $887 $906 $925 $945 $965 $10,649
Commercial Custom Measures Program $295 $348 $355 $363 $371 $378 $412 $447 $483 $494 $532 $658 $701 $716 $731 $7,284
Commercial Building Optimization Program $10 $37 $66 $74 $83 $84 $93 $95 $104 $106 $116 $118 $129 $153 $157 $1,426
New Buildings Program $460 $1,321 $809 $1,102 $1,407 $1,724 - - - - - - - - - $6,823
Commercial Refrigeration Program $332 $397 $433 $405 $378 $499 $504 $557 $626 $527 $691 $698 $807 $748 $606 $8,208
Commercial Kitchen Appliance Program $70 $20 - - - - - - - - - - - - - $90
Network Energy Management Program $7 $22 $30 - - - - - - - - - - - - $59
Internal Retrofit Program $628 $698 $689 $554 $1,085 $779 $795 $237 $242 $247 $210 $214 $218 $223 $228 $7,047
Power Smart Shops $480 $441 $451 $450 $459 $143 - - - - - R R R - $2,425
Power Smart Energy Manager - $48 $97 $124 $49
Race to Reduce - - - - - - - - - - - - - - - -
Parking Lot Controller $301 $137 - - - - - - - - - - - - - $438
Subtotal $20,429 $20,467 $21,303 $22,033 $13,768 $12,020 $10,582 $10,283 $10,074 $10,104 $10,620 $11,119 $11,833 $12,317 $11,896 $208,849 25%
Customer Service Initiatives / Financial Loan Programs
Power Smart for Business PAYS Financing - - - - - - - - - - - - - - - o
Subtotal - B - - - B - - - B - - - B B E 0%
INDUSTRIAL
Performance Optimization Program $2,112 $3,484 $4,913 $5,644 $6,403 $6,538 $6,677 $6,818 $6,962 $7,109 $7,259 $7,412 $7,569 $7,729 $7,892 $94,519
Subtotal $2,112 $3,484 $4,913 $5,644 $6,403 $6,538 $6,677 $6,818 $6,962 $7,109 $7,259 $7,412 $7,569 $7,729 $7,892 $94,519 11%
ENERGY EFFICIENCY SUBTOTAL $28,758 $29,511 $31,435 $31,370 $23,333 $21,215 $20,176 $19,574 $19,285 $19,492 $20,504 $20,104 $20,348 $20,568 $20,091 $345,763 41%
LOAD MANAGEMENT
Curtailable Rate Program $6,108 $6,237 $6,369 $6,504 $6,641 $6,781 $6,925 $7,071 $7,220 $7,373 $7,528 $7,688 $7,850 $8,016 $8,185 $106,496
LOAD MANAGEMENT SUBTOTAL $6,108 $6,237 $6,369 $6,504 $6,641 $6,781 $6,925 $7,071 $7,220 $7,373 $7,528 $7,688 $7,850 $8,016 $8,185 $106,496 13%
LOAD DISPLACEMENT & ALTERNATIVE ENERGY
Bioenergy Optimization Program $533 $1,455 $2,424 $3,833 $9,785 $10,391 $7,142 - - - - - - - - $35,563
Customer Sited Load Displacement $3,250 $11,754 $27,266 $21,923 $4,826 $5,884 $340 $347 $355 $362 $370 $378 $386 $394 $402 $78,236
LOAD DISPLACEMENT & ALTERNATIVE ENERGY SUBTOTAL $3,783 $13,209 $29,691 $25,756 $14,611 $16,275 $7,482 $347 $355 $362 $370 $378 $386 $394 $402 $113,799 13%
CONSERVATION RATES
Conservation Rates - Residential - - - - - - - - - - - - - - - -
Conservation Rates - Commercial - - - - - - - - - - - - - - - -
CONSERVATION RATES SUBTOTAL - - - - - - - - - - - - - - - - 0%
FUEL CHOICE
Fuel Choice - $9,631 $9,835 $10,043 $10,255 $10,471 - - - - - - - - - $50,235
FUEL CHOICE SUBTOTAL - $9,631 $9,835 $10,043 $10,255 $10,471 - - - - - - - - - $50,235 6%
OTHER EMERGING TECHNOLOGIES
Residential Air Source Heat Pumps Program - - - - - $33 $74 $98 $118 $133 $160 $195 $218 $249 $255 $1,534
Residential Future Opportunities - - - - $2,501 $2,553 $2,607 $2,662 $2,719 $2,776 $2,835 $2,895 $2,956 $3,018 $3,082 $30,604
Residential Solar Photovoltaics Program (PV) - - - - $54 $129 $292 $595 $1,154 $2,064 $3,160 $4,196 $5,354 $6,288 $6,700 $29,986
Residential Solar Thermal Program - Water Heating - $8 $9 $11 $14 $14 - - - - - - - - - $55
Residential Solar Thermal Program - Pool Heating - $4 $4 $5 $6 $7 $8 $9 $11 $13 $15 $18 $21 $24 $29 $174
Commercial Future Opportunities - - - - $3,588 $3,664 $3,741 $3,820 $3,901 $3,983 $4,067 $4,153 $4,241 $4,330 $4,422 $43,910
Commercial Solar Photovoltaics Program (PV) - - - - $394 $844 $1,725 $3,187 $4,881 $6,995 $9,286 $11,853 $13,918 $15,638 $15,969 $84,690
Commercial Variable Speed and Frequency Drives - $45 $88 $90 $87 $87 $84 $86 $85 $85 $79 $81 $82 $84 $86 $1,148
Industrial Future Opportunities - - - - $3,262 $3,331 $3,401 $3,473 $3,546 $3,621 $3,697 $3,776 $3,855 $3,937 $4,020 $39,918
OTHER EMERGING TECHNOLOGIES SUBTOTAL - $56 $101 $105 $9,905 $10,661 $11,932 $13,930 $16,415 $19,669 $23,300 $27,165 $30,646 $33,570 $34,562 $232,017 27%
Subtotal of Programs $38,649 $58,645 $77,430 $73,777 $64,745 $65,404 $46,515 $40,922 $43,275 $46,896 $51,702 $55,334 $59,229 $62,547 $63,239 $848,309 100%
Program Support - - - - - - - - - - - - - - - -
Total Incentive Costs (2016 to 2030) $38,649 $58,645 $77,430 $73,777 $64,745 $65,404 $46,515 $40,922 $43,275 $46,896 $51,702 $55,334 $59,229 $62,547 $63,239 $848,309
Total Committed to Date $282,990
TOTAL INCENTIVE COSTS (1989 to 2030) $38,649 $58,645 $77,430 $73,777 $64,745 $65,404 $46,515 $40,922 $43,275 $46,896 $51,702 $55,334 $59,229 $62,547 $63,239 $1,131,299

Note: May not add up due to rounding.
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ELECTRIC DSM 2016 Demand Side Management Plan APPENDIX B.1
Annual Capacity Savings (MW)
(Savings to Date)
(1989/90 - 2015/16)

Interim
stimate Benchmark At Generation
1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16  2030/31 __ 2030/31
RESIDENTIAL
Incentive Based
Home Insulation Program - - - - - - - - - - - - - - - 08 20 5.2 80 107 138 164 188 221 245 269 201 201 33
Affordable Energy Program - - - - - - - - - - - - - - - - - - 01 0.4 07 15 30 a1 5.1 69 91 91 10
Refrigerator Retirement Program - - - - - - - - - - - - - - - - - - - - - - 07 17 27 38 51 - -
Community Geothermal Program - - - - - - - - - - - - - - - - - - - - - - - - - 0.4 10 10 1
Water and Energy Saver Program - - - - - - - - - - - - - - - - - - - - - 07 13 20 26 32 39 39 4
Drain Water Heat Recovery Program - - - - - - - - - - - - - - - - - - - - - - - - - 0.0 0.0 0.0 [
Residential LED Lighting Program - - - - - - - - - - - - - - - - - - - - - - - - - 31 7.2 7.2 8
Subtotal - - B - B - B - B - B - B - B 0.8 20 52 81 10 145 186 239 290 3.0 142 55.4 50.2 57
Customer Service Inifiatives
Power Smart Residential Loan Program - - - - - - - - - - - - 05 08 11 14 16 20 27 30 39 42 4.4 a7 5.0 52 5.4 54 6
Residential Earth Power Loan Program - - - - - - - - - - - - - 01 02 06 11 14 21 25 30 33 38 39 39 39 4.0 4.0 5
ecoEnergy - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Residential PAYS - - - - - - - - - - - - - - - - - - - - - - - 0.0 03 0.4 04 04 [
Commercial PAYS - - - - - - - - - - - - - - - - - - - - - - - - 00 00 00 00 o
Solar Water Heater Program - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Power Smart Energy Manager - - - - - - - - - - - - 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 [
R-2000 - - - - - - - - - - - - 00 0.0 00 0.0 00 0.0 00 00 00 00 00 00 0.0 00 00 00 o
subtotal - - B - B - B - B - B - 05 10 15 22 29 36 5.0 5.7 71 77 8.4 88 9.4 97 100 100 11
DISCONTINUED/COMPLETED
Residential Appliance Program - - - - - - - - - - - - - - - - - 05 10 16 17 17 17 17 17 17 17 17 2
New Homes Program - - - - - - - - - - - - - - - 0.0 02 0.4 07 10 12 15 16 16 16 16 16 16 2
Seasonal LED Program - - - - - - - - - - - - - - - - 01 01 02 02 02 02 02 02 02 02 02 02 o
Outdoor Timer Program 03 05 09 12 15 19 20 23 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 3
Residential Hot Water Program - - 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 o
Water Tank Rental Program - - - - - - - 00 00 00 00 0.0 00 0.0 00 0.0 00 0.0 00 0.0 0.0 00 0.0 00 0.0 00 00 00 o
Residential Thermostats Program - - - - - - - 0.0 00 0.0 00 0.0 00 0.0 - - - - - - - - - - - - - - -
Residential Retrofit Program - - - - - - 00 00 00 00 00 0.0 00 0.0 00 0.0 00 0.0 00 00 0.0 00 0.0 00 0.0 00 00 00 o
Residential Applaince Buy Back Progran - - 00 0.0 00 0.0 00 0.0 - - - - - - - - - - - - - - - - - - - - -
High Efficiency Furnace and Boiler Prograr - - - - - - - - - - - - - - - - - - - - 04 0.4 04 0.4 04 04 04 04 [
Energy Efficient Light Fixtures Program - - - - - - - - - - - - - - - - - 0.0 02 03 04 06 07 07 07 07 07 07 1
Compact Fluorescent Lighting Program - - - - - - - - - - - - - - - 16 31 42 57 102 194 24.4 244 24.4 244 24.4 24.4 24.4 28
Subtotal 0.3 05 10 13 16 19 21 24 25 25 26 26 26 26 25 a2 5.9 78 103 158 258 314 317 317 317 317 317 317 36
RESIDENTIAL TOTAL 03 05 10 13 16 19 21 24 25 25 26 26 31 36 40 72 108 165 234 325 474 577 63.9 703 76.0 856 97.0 o019 105
COMMERCIAL
Incentive Based
Commercial Lighting Program - - - 05 26 5.7 92 108 16 151 164 174 185 19.7 217 212 217 311 341 385 423 457 48.8 56.5 655 73.9 842 842 96
Commercial Earth Power Program - - - - - - - 01 08 11 15 17 20 24 38 a2 54 74 87 93 103 112 119 12.4 136 143 145 145 17
Commercial Insulation Program - - - - - - - - - - - - - - - - - 02 07 18 32 48 62 74 102 118 144 144 16
Commercial Windows Program - - - - - - - 01 02 03 03 04 05 06 08 11 15 17 18 21 30 4.0 48 56 63 7.0 7.2 72 8
Internal Retrofit Program - - - 00 03 06 06 07 09 10 11 12 13 14 17 22 24 28 30 32 5.4 83 1.7 119 122 123 126 126 14
Commercial Custom Measures Program - - - - - - - 00 00 01 04 05 05 05 09 09 09 10 11 12 12 14 17 17 18 18 18 18 2
Commercial Refrigeration Program - - - - - - - - - - - - - - - - - 01 08 13 16 19 21 a5 45 59 66 66 8
HVAC Program - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Commercial Kitchen Appliances Program - - - - - - - - - - - - - 0.0 - - - - - 0.0 01 01 02 02 02 07 09 09 1
Power Smart Shops Program - - - - - - - - - - - - - - - - - - - - 01 01 01 01 01 01 02 02 o
Commercial Building Optimization Program - - - - - - - - - - - - - - - - - - - - - 0.0 00 0.0 04 04 04 - -
Network Energy Manager Program - - - - - - - - - - - - - - - - - - - - 00 0.0 00 0.0 02 02 02 [
New Buildings Program - - - - - - - - - - - - - - - - - - - - - - 04 15 20 a4 6.2 7
LED Roadway Lighting Conversion Program - - - - - - - - - - - - - - - - - - - - - - - - - 01 14 2
HVAC - CO2 Sensors Program - - - - - - - - - - - - - - - - - - - - - - - 0.0 00 0.1 02 o
subtotal - - B 05 29 63 98 118 135 176 197 211 227 246 288 325 378 243 502 576 672 778 88.0 1010 117.0 1331 150.9 172
DISCONTINUED/COMPLETED
Commercial Comprehensive Program - - 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 [
Infared Heat Lamps Program - - 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 1
Livestock Waterer Program - - - - - 00 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 00 00 - -
Street Light Program - - 09 31 54 7.0 7.0 7.0 7.0 7.0 7.0 7.0 70 7.0 70 7.0 70 7.0 70 7.0 70 7.0 7.0 7.0 7.0 7.0 7.0 7.0 8
Sentinel Light Program - - 05 11 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 2
City Of Winnipeg Power Smart Agreement Program - - - - - - - - - - - - - 0.0 01 03 16 20 21 22 24 25 26 26 26 26 26 26 3
Commercial Clothes Washers Program - - - - - - - - - - - - - - - - - - - 0.0 02 03 04 04 05 05 05 05 1
Commercial Air Barriers Program - - - - - - - 01 01 01 01 02 02 02 03 03 03 03 03 03 03 03 03 03 03 03 03 03 o
Agricultural Demand Contraller Program - - - 07 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 1
HVAC - Chillers - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Aboriginal Commercial Program - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Commercial Parking Lot Controllers - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Commercial Spray Valves Program - - - - - - - - - - - - - - - - - - - 02 03 03 - - - - - - -
Agricultural Heat Pads Program - - - - - - - - - 07 10 12 16 2.0 22 26 27 28 32 35 36 39 41 43 46 6.0 60 6.0 7
Subtotal - - 22 57 90 106 107 108 108 114 118 12.0 125 12.9 133 139 153 158 164 169 174 17.9 179 183 187 200 200 200 23
COMMERCIAL TOTAL - - 22 63 119 169 205 225 242 291 315 332 32 375 421 464 531 60.1 666 745 846 956 1050 1103 1357 153.1 1709 1705 194
INDUSTRIAL
Performance Optimization Program - - - - - 03 11 46 58 374 391 395 48.4 529 541 576 617 632 662 68.7 720 755 789 876 91.0 93.0 947 947 104
subtotal - - B - B 03 11 26 58 3ra 301 395 8.4 52.9 54.1 576 617 632 66.2 68.7 72.0 755 789 876 910 93.0 0.7 947 104
DISCONTINUED/COMPLETED
Industrial (Basic) Program - - - - 00 00 00 00 00 0.0 00 0.0 00 0.0 00 00 00 00 00 00 0.0 00 0.0 00 0.0 00 00 00 [
Industrial (GSL) Program - - - 03 04 16 43 43 43 43 43 43 43 a3 43 a3 43 a3 43 43 43 43 43 43 43 43 43 43 5
High Efficiency Motors Program - - 01 07 13 18 23 30 38 38 38 38 38 38 38 38 38 38 38 28 38 28 38 28 38 28 28 28 4
Emergency Preparedness Program - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Efficient Motors (QMR) Program - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
subtotal - - 01 10 17 34 66 74 81 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 9
INDUSTRIAL TOTAL - - 01 10 17 37 77 12.0 139 455 473 476 566 611 622 658 698 713 744 769 802 837 871 957 992 1011 1028 1028 113
EFFICIENCY PROGRAMS SUBTOTAL 03 05 33 86 152 226 303 369 406 771 814 834 949 1022 1084 1104 1337 1480 1644 1838 2122 236.9 256.0 2853 3100 339.9 3708 365.2 212
CUSTOMER SELF-GENERATION PROGRAMS
Bioenergy Optimization Program - - - - - - - - - - - - - - - - 143 143 143 143 143 143 144 94 142 222 121 121 13
Customer Sited Load Displacement - - - - - - - - - - - - - - - - - - - - - - - - - - 120 - -
Subtotal - - B - B - B - B - B - B - B - 143 143 13 13 13 143 144 94 12 222 241 121 13
RATE/LOAD MANAGEMENT PROGRAMS
Curtailable Rates Program - - B - 0.7 264 247 327 800 282 580 57.1 68.0 1103 1485 1538 1891 1833 1806 1728 1492 1545 1472 1448 1463 1425 1450 - 5
PROGRAM IMPACTS 03 05 33 86 5.9 69.0 55.0 696 1206 1253 1304 1405 1620 2125 256.0 2732 3371 3355 3503 370.9 3756 405.8 4185 4395 4714 5045 539.9 3773 425
CODES, STANDARDS & REGULATIONS - - - 05 16 33 54 84 136 204 280 ) 42,9 52.0 56.1 618 669 724 786 851 920 995 1146 1316 1487 1623 1777 1777 202
Total Impact @ Meter 0.3 05 33 91 575 723 60.4 780 1342 1457 1674 1756 2068 2645 _ 3131 3340 4041 4180 _ 4370 _ 4560 _ 4676 _ 5052 5331 _ 5711 6201 6668 7176
Total Impact @ Generation 0.3 0.6 3.7 103 63.9 80.4 675 87.1 149.2 1624 1865 196.0 2296 2046 3484 3730 4496 4656 __ 488.3 _ 509.2 5232 5657 5977 6409 6964 __ 7494 807.0 628

‘Note: May ot add up due to rounding.



ELECTRIC DSM 2016 Demand Side Management Plan APPENDIX B.2
Annual Energy Savings (GW.h)
(Savings to Date)
(1989/90 - 2015/16)

Interim
Estimate Benchmark At Generation
1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 199 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 _ 2030/31 2030/31
RESIDENTIAL
Incentive Based
Home Insulation Program - - - - - - - - - - - - - - - 17 42 107 165 221 284 338 387 449 49.4 53.8 58.1 58.1 66
Affordable Energy Program - - - - - - - - - - - - - - - - - - 06 11 20 42 6.4 93 18 15.0 19.2 19.2 22
Refrigerator Retirement Program - - - - - - - - - - - - - - - - - - - - - - 109 196 203 389 518 - -
Community Geothermal Program - - - - - - - - - - - - - - - - - - - - - - - - - 16 26 26 3
Water and Energy Saver Program - - - - - - - - - - - - - - - - - - - - - - 95 126 157 188 227 227 26
Drain Water Heat Recovery - - - - - - - - - - - - - - - - - - - - - - - - - 01 01 01 [
Residential LED Lighting Program - - - - - - - - - - - - - - - - - - - - - - - - - 129 26.0 26.0 30
Subtotal - - B - B - B - B - B - B - B 17 72 107 170 232 204 380 656 863 1062 141.0 1805 1287 147
Customer Service Initiatives
Power Smart Residential Loan Program - - - - - - - - - - - - 09 16 22 2.7 32 39 46 5.2 69 74 78 84 88 93 96 96 11
Residential Earth Power Loan Program - - - - - - - - - - - - - 03 10 28 48 61 88 102 12 118 128 133 132 133 137 137 16
ecoEnergy - - - - - - - - - - - - - 01 03 08 08 08 08 08 08 08 08 08 08 08 08 08 1
Residential PAYS - - - - - - - - - - - - - - - - - - - - - - - 0.0 13 14 15 15 2
Commercial PAYS - - - - - - - - - - - - - - - - - - - - - - - - 01 01 01 01 o
Solar Water Heater Program - - - - - - - - - - - - - - - - - - - - - - 01 01 01 01 01 01 o
Power Smart Energy Manager - - - - - - - - - - - - 06 12 24 28 28 28 28 28 28 28 28 28 28 28 28 28 3
R-2000 - - - - - - - - - - - - 01 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 o
Subtotal - - B - B - B - B - B - 16 34 6.0 93 117 138 172 191 219 230 244 255 273 279 288 288 33
DISCONTINUED/COMPLETED
Residential Appliance Program - - - - - - - - - - - - - - - - - 36 76 121 127 127 127 12.7 127 12.7 12.7 12.7 15
New Homes Program - - - - - - - - - - - - - - - 01 06 19 29 a7 43 50 55 55 55 55 55 55 6
Seasonal LED Program - - - - - - - - - - - - - - - - 01 13 23 31 32 32 32 32 32 32 32 32 4
Outdoor Timer Program 50 89 153 206 248 202 309 37 365 %5 365 %5 365 %5 365 %5 365 %5 365 365 365 365 365 365 365 %5 365 365 42
Residential Hot Water Program - - 03 03 03 03 03 04 05 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 1
Water Tank Rental Program - - - - - - - 01 03 04 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 1
Residential Thermostats Program - - - - - - - - - - - - - - - - - 02 04 0.4 04 0.4 04 04 04 04 04 04 o
Residential Retrofit Program - - - - - - 00 00 00 00 00 0.0 00 0.0 00 0.0 00 0.0 00 0.0 0.0 00 0.0 00 0.0 00 0.0 0.0 o
Residential Applaince Buy Back Progran - - 00 0.0 00 0.0 00 0.0 - - - - - - - - - - - - - - - - - - - - -
High Efficiency Furnace and Boiler Progra - - - - - - - - - - - - - - - - - - - - 13 13 13 13 13 13 13 13 1
Energy Efficient Light Fixtures Program - - - - - - - - - - - - - - - - - 02 10 21 26 a7 45 a5 45 a5 45 45 5
Compact Fluorescent Lighting Program - - - - - - - - - - - - - - - 81 154 206 281 499 858 107.5 1075 1075 1075 1075 1075 1075 122
Subtotal 5.0 89 157 210 251 296 313 ESE 32 375 376 376 376 376 376 5.8 53.7 65.4 798 108.8 147.9 1713 17256 172.6 1726 1726 1726 1726 197
RESIDENTIAL TOTAL 50 89 157 210 251 296 313 351 372 375 376 376 202 410 436 56.8 697 890 1140 1511 200.1 2323 2625 2844 306.1 3416 3810 3300 376
COMMERCIAL
Incentive Based
Commercial Lighting Program - - - 2.9 17.0 359 55.0 612 67.4 85.4 %8 949 1002 1056 1162 1326 153.1 1758 1939 2189 2305 258.7 2812 300.0 2417 3718 4238 4238 483
Commercial Earth Power Program - - - - - - - 03 11 18 29 32 20 51 78 88 11 153 186 202 236 26.0 278 209 248 377 381 381 43
Commercial Insulation Program - - - - - - - - - - - - - - - - - 06 19 a1 66 97 125 156 226 2.8 a8 a8 36
Commercial Windows Program - - - - - - - 01 04 06 07 09 10 14 18 23 32 39 45 52 73 97 17 139 155 17.3 187 187 21
Internal Retrofit Program - - - 02 12 2.7 33 38 43 49 54 59 61 6.9 9.4 122 144 17.0 180 198 205 414 536 55.2 57.4 58.4 59.7 59.7 68
Commercial Custom Measures Program - - - - - - - 04 04 26 100 108 17 122 128 128 129 131 154 159 174 188 202 210 213 214 222 222 25
Commercial Refrigeration Program - - - - - - - - - - - - - - - - - 12 30 43 55 7.0 87 212 200 418 415 415 54
HVAC Program - - - - - - - - - - - - - - - 25 37 a1 43 48 53 71 82 9.4 102 125 158 158 18
Commercial Kitchen Appliances Program - - - - - - - - - - - - - - - - - - - 02 05 06 07 07 08 11 26 26 3
Power Smart Shops Program - - - - - - - - - - - - - - - - - - - - 03 07 07 07 07 07 12 12 1
Commercial Building Optimization Program - - - - - - - - - - - - - - - - - - - 05 06 0.9 09 10 29 29 29 - -
Network Energy Manager Program - - - - - - - - - - - - - - - - - - - - 00 02 02 02 07 08 08 08 1
New Buildings Program - - - - - - - - - - - - - - - - - - - - - - 23 6.4 81 137 200 200 23
LED Roadway Lighting Conversion Program - - - - - - - - - - - - - - - - - - - - - - - - - 0.4 9.4 9.4 1
HVAC - CO2 Sensors Program - - - - - - - - - - - - - - - - - - - - - 0.0 0. 0.1 01 03 03 03 o
Subtotal - - B 31 182 5 583 5.8 736 %53 1007 1156 1231 1311 1479 711 1984 2311 2506 2939 336.1 380.8 1287 484.2 546.6 6075 694.7 6918 789
DISCONTINUED/COMPLETED
Commercial Comprehensive Program - - 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 2
Infared Heat Lamps Program - - 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 a7 37 a7 37 a7 37 a7 37 37 4
Livestock Waterer Program - - - - - 02 03 0.4 04 0.4 04 0.4 04 0.4 04 0.4 04 04 04 04 04 04 04 04 04 02 01 - -
Street Light Program - - 39 135 232 209 209 209 209 209 209 209 209 209 209 209 209 209 209 209 209 209 209 29.9 209 29.9 209 209 34
Sentinel Light Program - - 23 a7 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 9
City Of Winnipeg Power Smart Agreement Program - - - - - - - - - - - - - 01 06 12 76 96 101 103 108 111 15 116 116 116 116 116 13
Commercial Clothes Washers Program - - - - - - - - - - - - - - - - - - - 0.0 03 0.4 05 06 07 07 07 07 1
Commercial Air Barriers Program - - - - - - - 02 02 02 03 04 05 06 07 08 08 08 08 08 08 08 08 08 08 08 08 08 1
Agricultural Demand Contraller Program - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
HVAC - Chillers - - - - - - - 0.0 00 0.0 00 0.0 00 02 02 03 03 03 03 03 03 03 03 03 03 03 03 03 o
Aboriginal Commercial Program - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Commercial Parking Lot Controllers - - - - - - - 08 16 37 41 a4 59 68 88 15 200 219 305 324 249 381 204 39.4 204 39.4 39.4 39.4 45
Commercial Spray Valves Program - - - - - - - - - - - - - - - - - 19 29 48 52 5. - - - - - - -
Agricultural Heat Pads Program - - - - - - - - - 35 55 6.7 92 116 129 154 164 17.0 218 243 254 28.4 202 32,0 345 453 453 453 52
Subtotal - - 113 234 %8 27 428 138 a7 503 528 54.4 58.6 62.1 66.1 72.0 87.9 1004 1002 1159 1206 1272 1256 127.7 1303 140.9 140.8 1407 160
COMMERCIAL TOTAL - - 113 265 540 813 1011 100.6 1183 1455 1625 1700 1817 1932 2140 2431 2863 3315 3689 400.8 456.7 508.0 5543 6119 676.0 748.4 8355 8325 949
INDUSTRIAL
Performance Optimization Program - - - - - 24 72 351 435 859 107.7 110.8 1429 1705 1815 207.6 2386 249.3 276.4 294.9 3106 347.9 3731 441.8 4714 485.9 5004 5004 550
Subtotal - - B - B 2.4 72 3.1 435 8.9 107.7 110.8 142.9 1705 1815 207.6 2386 249.3 276.4 294.9 3106 3a7.9 373.1 2418 a714 485.9 5004 5004 550
DISCONTINUED/COMPLETED
Industrial (Basic) Program - - - - 00 00 00 0.0 00 0.0 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 00 0.0 00 0.0 00 0.0 0.0 [
Industrial (GSL) Program - - - 01 07 9.7 27 327 27 331 331 331 331 331 331 331 331 331 330 33.0 330 33.0 330 33.0 330 33.0 33.0 33.0 36
High Efficiency Motors Program - - 04 a8 7.7 103 133 179 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 24
Emergency Preparedness Program - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Efficient Motors (QMR) Program - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
subtotal - - 04 29 83 200 6.0 506 542 546 546 546 546 546 546 546 546 546 545 545 545 545 545 545 545 545 545 545 60
INDUSTRIAL TOTAL - - 04 29 83 224 532 8.7 977 1404 1623 1654 1975 2251 236.0 262.2 203.1 303.9 3300 3493 3741 402.4 1276 496.3 5250 540.4 5540 554.0 610
EFFICIENCY PROGRAMS SUBTOTAL 50 89 274 523 875 1333 1856 2305 2532 3235 3624 373.0 4184 459.2 4936 562.0 649.1 7253 813.8 13026 15080  1,6304 17722 17174 1,936
CUSTOMER SELF-GENERATION PROGRAMS
Bioenergy Optimization Program - - - - - - - - - - - - - - - - 103 120.1 842 9.0 801 8.6 703 825 9.3 1207 727 727 80
Customer Sited Load Displacement - - - - - - - - - - - - - - - - - - - - - - - - - - 70.0 - -
Subtotal - - B - B - B - B - B - B - B - 103 1201 812 9.0 801 6.6 703 825 %93 1207 142.7 727 80
RATE/LOAD MANAGEMENT PROGRAMS
Curtailable Rates Program - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
PROGRAM IMPACTS 50 89 274 523 875 1333 1856 2305 2532 3235 362.4 373.0 4184 459.2 4936 562.0 659.4 8454 8980 10043 11110 12002 13147 _ 14752 _ 16082 _ 17511 10149 17001 2,016
CODES, STANDARDS & REGULATIONS - - - 19 66 137 223 ) 555 815 1101 1373 1665 200.7 2176 2405 2610 2843 300.1 3352 3778 4228 4859 5515 6144 665.7 7312 7312 833
Total Impact @ Meter 50 89 27.4 542 941 1471 2079 2656 3087 4050 4724 5103 5849 6500 7112 8025 9212 11207 12071 13395 14888 16521 18006 20266 22226 24168 26461 | 25213
Total Impact @ Generation 5.7 102 312 616 107.0 166.8 2349 2094 3480 4559 5310 5748 6585 7429  B800.9 9039 10375 12703 1,3588 1508.7 16784 18632 20321 2,286.6 25081 27280 29880 | 28485 2,849

‘Note: May ot add up due to rounding.
* Includes savings for Downtown Office project based on planning assumptions



ELECTRIC DSM

2016 Demand Side Management Plan
Annual Utility Costs
(1989790 - 2015/16)
(000's $)

999/00 2000/01 2001/02 2002/03

2003/04

2004/05

2005/06

2006/07

2010711

2011/12

2012/13

Interim

Estimate
2015/16

Cumulative
2015/16

2014/15

RESIDENTIAL
Incentive Based
Home Insulation Program

m
am (Re-design)
Resdonias L£D Lighting Program
subtotal

Customer Service Initiatives
Power Smart Residential Loan Program
el Eath Power Loan Proram

ecoEneray
Resmenm\ PAYS
Subtotal

Discontinued/Completex
Re: sldenm\ Agplance program
w Homes Prog
Hooriinal Res\denna\ ! Program
Seasonal LED Pr
Outdoor Timer Program

Resdnin Trarmoms Frogram
Residential Retrofit Prograr
Residental Aplaince By Back Program
High Efficiency Furnace and Boiler Program
Energy Efficient Light Fixtures Program
Compact Fluorescent Lighting Program
subtotal

Residential Exploratory Programs
ED Light Fixtures Program

Residental Solar Power Program
Residential Ar Source Heat Pumps
Residential Conservation Rates
New Home Program (Re-design)
Community Energy Plan
Smart Thermostats
Set Top Boxes Program
Exploratory Programs

RESIDENTIAL TOTAL

COMMERCIAL
Incentive Based
Commercal Lighting Program
I Ea

rogram
sstom Measures Program
Cammema\ Reﬂluevaﬂan Program
HVAC Pro
Commercal FVAC Program - HRVs
Commenal Kishen Auullances Program
rt Shops Program
Cammema\ g Ormm‘zamn Program
erqy Manager Progra
New aummus Program
LED Roadway Lighting Program
HVAC - CO2 Sensors Program
Subtotal

Customer Service Initiatives
Commercial PAYS

Discontinued/Completex
Commercal Comwehens‘ve Program
Power Smart Ene

Sentinel Light Program
iy OF Wireipea Power SmareAgtsement rogrum
Commercial Clothes Washevs o
Commercial Air Bartiers Prot
Raricutursl Demand Conrater Pogram
HVAC - Chillers
Aboriginal Commercial Program
Commercial Parking Lot Controliers.
Commercial Spray Valves Program
Agricultural Heat Pads Program
Subtotal

Commercial Exploratory prograns
e To Reduce Progr:
Vo Recovery ventiaton Program

COMMERCIAL TOTAL

INDUSTRIAL
Performance Optimization Program
Subtotal
Discontinued/Completed
Industrial (8asic) Program
Industrial (GSL) Program
High Efficiency Motors Program
Emergency Preparedness Program
Efficient Motors (QMR) Program
Subtotal

INDUSTRIAL TOTAL
EFFICIENCY PROGRAMS SUBTOTAL
CUSTOMER SELF-GENERATION PROGRAMS
Bioenerqy Optimization Program
Customer Sited Load Displacement
Subtotal
RATE/LOAD MANAGEMENT PROGRAMS
Curtailable Rates Program

Support Costs

- - - - s180  s79 s sl sas s35 s sa7 s60 s61 sie $676  SL031  S1703  SL474 SL664  $1356  SL256 1268 S1100  S1791  S1933 518,454
- - - - - - - - - - - - - s40 596 5203 SL90  $671  $802 920 $746  SLOBA  $5017 513519
- - - - - - - - - - - - - - - - 35 s13 52 530 557 sz s18s sl $ie9 - s839
- - - - - - - - - - - - - - - - - - - - $11 $79 $1,482 $1,603 $1,620 $1,693 $2,241 $8,729
B B B B - - - - - - - - - - - - - - - - - - - - sS4 sea 677 $1741
B B B B - - - - - - - - - - - - - - - - - - - - - $60 s32 $92
B B B B - - - - - - - - - - 51 50 s17 - - 78 40 s454 M0 777 sal0 s438 627 $3.200
- - - - - - - - - - - - - - - - - - - - $0 $0 $0 $0 $2 - $3
- - - - - - - - - - - - - - - - - - - - - - - s21 s 33 96 5157
- - - - - - - - - - - - - - - - - - - - - - - 52662 52510 $5.171
- - - - S0 S0 S8 S w3 g E) B B E SIZ0  $676  SL002 1002  SL670  S2880  $3663  S2617  S4124  $ATE0  SA5I  Sods4  S13134 | 51,006
- - - - - - - - - - - 45 s76 520 s9 50 s s 51 36 573 537 529 572 563 s45 s64 5101
- - - - - - - - - - - - 52 sa7 so7 sa3 se72 502 s11 s207  si60  $102 sas s s2s8 $46 8 52,239
- - - - - - - - - - - 50 50 50 50 “s10 “s42 11 si6s s1o sl sl1 sz 529 51 50 - $489
- - - - - - - - - - - - - - - - - - - - - - s21 s220 43 s21 s130 5455
- - - - - - - - - - - B 578 566 SI5 s seal S S22 se2 w220 66 819 S22 820 £ 203 53082
- - - - - - - - - - - - s17 s12 s ss8  sids2  SLE8L  SL700 5304 s12 s s 50 50 - 55578
- - - s27 s108 s60 s160 s03 40 526 s s1s s11 s2s1 $194 S22 $558 S8l S22 $631  $671  §209 5250 45 s12 s11 - 5135
- - - - - - - - - - - - - - - 5 513 - - - - - - - - - 518
- - - - - - - - - - - - - - - - s78 sas  sas  sa7 s23 - - - - - - $1,154

s124 s189 sl s133 s67 s40 s1a 52 57 53 50 - - - - - - - - - - - - - - - - s748
: - si1e - - - 51 sa7 520 s12 53 - - - - - - - - - - - - - - - - 5202
- - - - - - s1a sa02 $304 s50 b - - - - - - - - - - - - - - - - $682
- - - - - - - - - - - - - - 8 54 57 566 s33 s10 50 - - - - - - s128
- 543 s18 s84 - - 53 - - - - - - - - s12 543 - - - - - - - - - - 5203
- - 536 8 - - - - - - - - - s1a 25 35 s61 s23 - - - - - - - - - s172
- - - - - - - - - - - - - - - - 3 - - - - - - - - - - $3
- - - - - - - - - - - - - - - - - sw6 a8 sws se4 sl sall - - - - 51,738
- - - - - - - - - - - - - s18 S711  seu3  §760 8 s1264  sises  soo7 52 - - - - 57,160

SDa S22 Sl 5258 S5 W08 §193 S5 5370 B E] 53 SIIT 5283 §256 51013 S1785  $3608  $A260  $4.320 52730  S1458  $564 6 2 ST - $22,029
- - - - - - - - - - - - - - - - - - - - $0 - - $0 $0 - - s1
- - - - - - - - - - - - - - - - - - - - - $2 $2 - - - - 4
- - - - - - - - - - - - - - - - - - - - - - - - - $13 - $13
- - - - - - - - - - - - - - - - - - - - - - - - - $0 - $0
- - - - - - - - - - - - - - - - - - - - - - - - - - s12 $12
- - - - - - - - - - - - - - - - - - - - - - - - - - $150 $150
- - - - - - - - - - - - - - - - - - - - 520 s - - - - - $21
- - - - - - - - - - - - - - - - - - - - 520 g B3 E E3 S B $200

- - s74 $803  S1764  S2113  $21%6  $905  $782  SLS71  $717  $538  $852  $1033  $2354  $4761  S5881  SG878  S7242 7678 $7.204  $6604  $6340  SI772  $6642  S7.104 58,029 $97,867
- - - - E $58 50 sz s91 s107 590 S41 S5 $557 246 S471  $595  S:42  $220  $380  $296 5291 5265 5168 5192 5230 $5,253
- - - - - - - - - - - - - - - - - $203  $248  $236  $227  $264  $233  SA52 517 %586 2 $3,397
- - - - s19 31 597 5130 548 535 562 557 $133  $104  $216  $204  $372  $369  $438  SL001  $1210 987 5927 5813 5815 4 58,648
- - 80 $193  $330  $404 120 §159 134 $179 s91 $239  $115  $242  $538  $630  $550  SA556  $4253  $2600  $2120  $1852  $745 812 $760  $710 s707 $23,128
- - - - 14 48 79 560 - s170  s22  s108 123 70 5136 10 57 $l3  sle2  $237  $208  $229 237 556 s14 517 579 $2,620
- - - - - - - - - - - - : - - - s217  $203  §285  $173  $182 169 $33 614 $651 905 3515 $4,339
- - - - - - - - - - - - - - - - s163  $192 69 $210 S50 §311 20 SM9 193 $374 $420 $2,450
- - - - - - - - - - - - - - - - - - - - - - - - - - 52 s2
- - - - - - - - - - - - - - - - - - - 590 s82 535 sa1 s12 54 si8 s71 $343
- - - - - - - - - - - - - - - - - 51 560 s240  $141 46 50 6 540 $225 $759
- - - - - - - - - - - - - 50 - - 168 555 38 528 526 536 539 592 5125 533 $330 $970
- - - - - - - - - - - - - - - - - - 52 520 568 82 523 6 555 si5 52 $274
- - - - - - - - - - - - - - - - - 2 5135 595 s161  $288  $298  $116  $503  S1346 $1,443 $4,476
- - - - - - - - - - - - - - - - - - - - - - - i1 726 $13,699 $14,435
- - - - - - - - - - - - - - - - - - s1 s1 2 2 2 s1 7 558 $74
- - $I54 599 2123 S2610  S2414  §1272  S1210  S2060  S1372  SLO037  S1289  SL724  $3690  S5863  S7749  $13257 SI3167 $12004 $12050 SI1519  $9.827  $I1276  $10554 $I12,079  §$267%6 | $169,036
- - - - - - - - - - - - - - - - - - - - - - - $123 s76 131 - $320
B B B B B B B B B B B B B - - - - - - g g g g 123 76 SI3T g $329
- 43 s82 s24 3 s87 - - - - - - - - - - - - - - - - - - s238
- - - - - - - - - - - - - - - - - s s77 su1s s86 108 s22 50 0 50 s13 $422
- s12 5195 523 A - - - - - - - - - - - - - - - - - - - - - - $233
- - - - - i1 s08 s70 si8 53 - - - - - - - - - - - - - - - - - $301
- $74  SL015  $1459  SL364  $1053  $13 - 536 - - - - - - - - - - - - - - - - - - $5,014
- s21 s895  s764 03 - - - - - - - - - - - - - - - - - - - - - - $2,483
- - - - - - - - - - - - - A S2487  S1749  $4284  S1728  $1%4 s62 579 51 - - $10,469
- - - - - - - - - - - - - - - - - 53 43 5135 s64 s63 559 48 2 - 5466
- - - - 6 520 33 74 560 3 8 s27 s18 si5 s16 ] s - 5 - - - - - - - - $296
- - s22 36 $152 - - - - - - - - - - - - - - - - - - - - - - $609
- - B - 50 51 52 s61 558 - - - 6 46 - $122 s10 - - 50 - - - s1 51 51 - $310
- - - - - - 0 50 50 0 0 50 0 50 0 $0 $0 0 $0 0 0 - - - - - - $0
- - - - 528 59 158 86 78 s149 s17 43 st 595 $250  $324  $984  S67  §568 S35 $505 $526 282 59 - s1 - 5,610
- - - - - - - - - - - - - - - - - 536 527 522 59 5 50 50 50 - - 599

- - - - - $2 s51 27 71 s72 539 s51 550 553 116 s67 562 558 542 114 598 8 51 52 53 - $995
- $149  S2200 52705 S35 SLa67 306 %43 217 %225 597 $109  $245  §218 52806 2318 $5350  $2695  $983 5659 5894 879 8330 552 E3 BY $27,54%
- - - - - - - - - - - - - - - - - - - - - - - - - - s 7
- - - - - - - - - - - - - - - - - - - - - 50 s1 - - 6 - $6
B B B B B B B B B B B B B B B B B B B B B 50 B B B e 5] 314
$149  $r363 3701 $4487  $3086  §7%0  S164  §I1407  So085  Si40  Si147  §i34  S1047  $6406  $6180 513000 §15050 $14150 §12.753 §17053 $15308  SI0157 $11340 10681 $I5171 576746 $196,053
- 550 $130 8170  $356  $360  $341  $504  $310  $211  $334  $861  $2783 1056  $1460  S1560  $10%  $3127 52480  $p.800 2740  $2938 2746 $2173  §1.962 51,045 $34,570
- - 59 $I30  S170  §36  $360  $341  $504  $310  S2L1  $334 861  $2783  SLOS6  S1469  SL569  SL0%  $3,127 52489  $2890  S2749  §2938 52746  $2173  SLO6 1045 $34,570
- - 543 s221  sa2  SM3 $780 S $252 566 s9 £ - - - - - 35 - - - - - - - - - 2,366
- si5 s211  $522 428 $346  $325 361 $494 536 52 - - - - - - - - 50 - - - - - - - $2,741
- - - - - - - - - - - - - - - - - - - 80 569 s 51 %0 50 0 - s158
- - 516 s37 s14 3 - - - - - - - - - - - - - - - - - - $70
- 15 $254 S5 §/08  $803  SL107  §632  §746  SI0Z ST E3 g g g g g B3 g E EQ 5 B E 50 0 B $5334

$124 $305 53018 54843 S5714  $5533  S4be8  $3207  §3430  $2832  §1703  SI681 2645  §513  $6033  §I16/2 $IBAT6  $22507 §$23440 $22.714 §22563 $19.300 §17981 $19183  $I7,625 §$2457 _ $42190 _$315034
- - - - - - - - - - - - - - - - - S1764  S1556  S1718  S1488  S1605  SL721  $348 $698 3552 $a48 511,890

- - - - - - - - - - - - - - - - - - - - - - - - $674 $4.750 $5.424

- - - - - - - - - - - - - - - - B S1764 81556  S1718  SL488  S1605  SL72l  $38 698 s1.226 $5.198 $17.322

GRAND TOTAL
‘Note: May ot add up due {0 rounding.

$630

55364

ST.774

$8.255

$7.838

$7.043

$5.428

$5312

$5280 _$5040 6088 _ $7589 12220

$16506_$20532 $27,848 _$37.246

$37.820 $36,582

$34.782

$30.480

$32.372

$30.152

$28.278

$36072 56029 500,502
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ELECTRIC DSM

2016 Demand Side Management Plan
Annual Administration Costs
(1989790 - 2015/16)

(000's $)
Tt
Extimate  Cumulative
999/00 2000/01 2001/02 2002/03 2003/04 _2004/05 _2005/05_2006/07 2007/08_2008/09 2008/10 2010/11 2011/12 2012/13 2013/14 2014/15 _2015/16 __ 2015/16
RESTOERTIA
reente Based
Home nsuaton Program . . . C s s swe st sws s s s s sl s sus  sws s s0s sl siss sl su2  sul so2  sess  sass 95807
Aty g : : : B ! ; ; ; ? " ? ; ; - : So 7" Sle s swaes s e se0 s s saos | 656
iome et et g : : : : : : : : : : : : : : : : ® s s $ s s s 530
Refigorater Retrament o : : : : : : : : : : : : : : : : " ! g ® 1 S0 ses  sew s sas sy | 6786
cothermal Prog : : : : : : : : : : : : : : : : : : . . E " e wes se stost
SenavioralEnery Effciconey Program : : : : : : : : : : : : : : : : : : . . . : : : ! § § ¢
Dran Watr Heat Recouery : : : : : : : : : : : : : : : : : : . . . . : : s 50 s51
Wi i 1y s o : : : : : : : : : : : : : : s s s : T sm s s wms swe  sen s s siges
Soorier st o : : : : : : : : : : : : : : " ! : : ! * ? s , e 52 , )
am (Redesion) : : : : : : : : : : : : : : : : : : : . . : e s o so6 s157
Rescontal D Ui Progrm : : : . : : : : : : : : : : : . . . , , . . 2 o 507 siage
subtota ™ - - B I/ B A T 2z i o ST R v A =0
Cosomer e s
Pewer Smart Residental Loan Program . . . . . . . . . . . s ws s s s s s s s sn sy se  sp s ws se s101
e s P o g : : : : : : : : : : : ! S sm sw s sn s»  sn s sio s s size  swe  si ® 22
ceotnergy : : : : : : : : : : : © s s s s sk sn s so e sl s se s s g
Resmm oavs : : : : : : : : : . : , " , " ” * ! ! , " S S-S S o
Subtota ™ - - - - - - - - - - W W wr S W ST we We ws he wh e ww e wnwow
Discontinued/ompeted
Resdnual Appiance Program . . . . ) . . . . . . . . s sz s se s s s sis su st . P 91765
oo Homes Program : : : @7 sios s s ss s we  sL s S0 wsi sies s s Se Sl s s s s s s sn 4446
Roorcnal Resdentil Program : : : 2 B ; B ? ! 2 " ! - : ; : o s o , § , ! : E ! 15
Seasonal LED Progra : : : : : : : : : : : : : : : : s ww smwo  own % . . : . : o781
Ouoor Tmer Program @ sus s s se so se 2w s w0 . . . . . , E ! ¥ g : . : . . 07
Resonal Hot Water Program ? A v ! ! S sw w0 s ow . . : : . : . . . . . . . . . 9105
Wate Tank Renta Program : : - : : : G4 s s s : : : : . , . : . . : . . . . S8
Resdentil Termstats Program : : : : : : ! ! ! ; " : : : ®  m @ ss s s w0 . . . : . 592
Sdentl Rewolt Prog : s ose s : : . . . : : . : S TS z g § : . : : . 200
Residential Applaince Buy Back Program - - $18 8 - - - - - - - - - $14 $25 $5 $61 - - - - - - - - - $131
i Eftisnty Eumace and Beler program : : ; ” : : : : : : : : : ! 2 " ® : , : , , : : : =
Energy Elfcent Uaht Fcures Program : : : : : : : : : : : : : : : : " ss s s s s s . . 143
Compact Foarescont Lighing Program . . : . . . . : : . . : : . sis s sio s ses s i YR , , , 4026
B B R AT - 14,070
Reseni sty s
o i Foures Program . . . . . . . . . . . . . . . . . . . . w . . PR . 5
Recdental o Power Program : : : : : : : : : : : : : : : : : : . . § 2 % § § : o
Resdential A Sourcs e pumps : : : : : : : : : : : : : : : : : : . . . : T s a3
Resdental Conservation Rates : : : : : : : . . . . . : : . : : : : : . : . : : ® %
rogram (Re-desan) : : : : : : : : : : : : : : : : : : : : : : : : : § !
Commniy Entgy Pian : : : : : : : : : : : . . : : . . . . . : : : . : . si2 12
man Thermosiats : : : : : : : : : : : : : : : : : : . . . : : . . . S0 150
SetTop Beves Progam : : : : : : : : : : : : : : : : : , , L w0 s . . , w1
Exporatoy pograme - - - - - - - - - - - - - - - - - - - — v v % W W 3500
RESIDENTIAL TOTAL Y X X 7 5
coumERciAL
mente ased
Cormercl L rogan . . s s oses sses sl sa sas sa0 sae S253 Sal w06 S Siesl  SLems  S0%  SLOTS  SLeI7  SLeT9  SLeS0  SLeds  SLIGT  SLess 17 salls | $28057
Commercil i Pewer Program : : ! ; Sio s we s ss s S0 s S s s s sies s wos  sis  sio  sr st s Sor  sie  sis | $2500
Commercl inulation Progem : : : : ! ? ; ; ; ; ! : ° - : - T Nm sy s S s sws s s s stom
Commercil Wi : : : : s sis su s se s w0 su s w7 s s Sie siss s w4 si7 sl Sies S S sbs  s1a1r
i e : : s sies  sa0  Sos S0 Sis  Sise  Sie sl S S5 S S Se% S0 Seses  S4ses 69 o420  SLesp  Ss  sale S Swis s 8234
Commercl ustom Weasures Program : : ? ; s s s S s ss s s ss s s s s sor s se s sn & s W sioer
e mnqmn Progtam : : : : ! ! ! ? : ! ! ; ? ; ; Y @n sos s s e s siss  suo  sis sie s siaor
FUAC Prog : : : : : : : : : : : : : : : : S w0 s as sy s sy s s e s 5324
Commercal HVAC Program - HRvs @ o
Sommerc achen A g . . . . . . . . . . . . . . . . . .  sws s s oss om0 2 s si2 s1e3
mart Shope Program : : : : : : : : : : : : : : : : : . s s ww s s S so s s707
Conmercl Sane oo o : : : : : : : : : : : : : M : T s s ose s sy s sy s sm s sae 5540
e ety i o : : : : : : : : : : : : : : : ; * T % s s @ s 58
New Buiings broarn : : : : : : : : : : : : : : : : : : T s sm o s sw s swr s siesr
LED Roadway Lighing Program : : : : : : : : : : : : : : : : : : . ° ! ! § TS G sas  sieos
HUAC GO Sensrs Progtom : : . . : : . . . . . . . : : : : , . P R R S 42
subtota ™ T T L R Y
Customer Senvee Intatives
Commercil AYS . . . . . . . . . . . . . . . . . . . . . . s ss sw . 5320
- - - - - - - - - - - - - - - - - - - - - - s - =
Discontinued/Competed
o comrne o . W s s w s . . . . . E . E E . E . . . . . . . . . s218
Power Smart ner : ! ° ; " ? : : : : : : : : : : : s s s s os2 © % sis 243
Infare et Lo Proqam : si2 osios s . . : . . : . . . . : : " " ° ! ? : ! 144
Uestock Watorer Proram : ! B 2 " s @ s s @ : : : : . : . : : . . . : : . . : s265
Siree Light Progr : Ga sLos siwe s sioss a3 o sm . . . . : : . . . . : : : . : : . 95014
Seminel it Program : @ e e 3 E : , : . . . . . : . . : : : : : : : . . 521483
iy ooy o st e : ; ; ; ! : : : : : : : : s s s ses s s s s e @ . . 55098
CommartCoes e : : : : : : : : : : : : : " ! ; , W s s s s s o . 5300
Commercil A Garers : : : : s w0 ss s ss s s se s s s s s : s * , g * , f ” E 224
Rarcaural Deran Contoter Program : : @ s s ’ ° ° " " E g g g " " . " . : . : : . : . o
HAC - Chilrs : . : ” o s w w0 s . . P T s ow . . s . . : E s om . perd
Roorinal CommerciaProgram : : : : " " 5 % % 5% e % O3 = 5 = . . . g . . =
Conmercial paring tot Conuolers : : : : @s s sies w0 s w5 s we s s siss w4 s sles  sis s sie se s s . st : w2062
Commercil pray alves Program : : : : ? ? B ; ; ; " ; - ! : ; ! Sia % m s w0 " : 20
Agricultural Heat Pads Program - - - - - - $2 $51 $27 $32 $24 $17 $20 $27 $23 72 $4( $40 $27 $18 $31 $27 $8 $1 $2 $3 - 191
T S a2 v s AR ] I s
conmrcl oy prograns
e To Reduee o . . . . . . . . . . . . . . . . . . . . E . . . . . s 7
ot Recovary veniaion program : : : : : : : : : : : : : : : : : , , , , PR , , s " s
- - - - - - - - - - - - - - - - - - - - - St - - = 5 G

COMMERCIAL TOTAL

INDUSTRIAL
Performance Optimization Program - - 550 $130 $170 5250 188 5226 5207 $161 $177 $170 $244  $1680  $350 $172 $311 $373 $481 $575 438 $395 409 $356 $367 371 $375 $8,637
subtotal - - 559 $130 $170 5250 $188 5226 5207 $161 $177 $170 $242  S1680  $350 $172 $311 $373 $a81 $575 $438 5395 5409 356 367 $371 5375 38,637
Discontinued/Completed
Industrial (8asic) Program -
Industrial (GSL) Program - - 543 $19 5204 $153 5202 $271 5252 536 59 4 - - - - - 535 - - - - - - - - $1,494
High Efficiency Motors Program - si5 $186 5239 $190 $169 $185 5206 5265 36 52 - - - - - - - $0 - - - - - - $1,494
Emergency Preparedness Program - - - - - - - - - - - - - - - - - - - s80 69 7 51 %0 %0 EY $158
Efficient Motors (QMR) Program - - - s16 37 s14 $3 - - - - - - - - - - - - - - - - - - - $70
subtotal - BY 5229 $450 3431 3336 $480 g 17 573 Bi 2 B B B B B 3 B E3 Eg 57 31 EY EY 0 B 33,216
INDUSTRIAL TOTAL B S15 5288 $580 $60L $586 $660 $703 $724 $231 $188 $174 $204__S1680 _ §350 $172 311 $409 481 $656 $508 5407 410 $37 $367 ST 375 $11,853

EFFICIENCY PROGRAMS SUBTOTAL

CUSTONER SELF.GENERATION PROGRANS
tergy Optimization Program - -
Gy Shad Load Displacement - -

$135,051

RATE/LOAD MANAGEMENT PROGRAMS
a

- - - - - - - - - - - - - - - S1764  S1556 s73 5286 $306 $520 s348 s13 $537 $360 $5,764
- - - - - - - - - - - - - - - - - - - - - - - 5371 $750 $1121
subtotal - B B B B B B B B B B B B B B B B S1764  SL556 73 5286 3306 520 w348 3 5908 S1110 $6,886
- 60 87 $156 55 53 37 527 528 528 ) % 512 S15 ) 37 ) £ £ 37 ) 3 55 55 23 $630

s
urtailable Rates Program B B

Support Costs

GRAND TOTAL $93

$586

lote. Way not add Up e o rounding.

$5.165

$7.108

$6.462

$4737

$3581

$3.448

$3.352

$2.352

$2512 3517

$3565

36,386

$7.763

38677

$10481

$19,160

$18648

$15607

$14.025

$10500 _$14,360

$12.351_$11364 _$14.990

$15.240

$226,268
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ELECTRIC DSM APPENDIX B.5

2016 Demand Side Management Plan
Annual Incentive Costs
(1989/90 - 2015/16)

(000's $)

Interim

Estimate  Cumulative

1989/90

1990/91

1991/92

992/9

1993/94

994/9!

1995/96

1996/¢

1997/98

1998/99

1999/00

2000/01

2001/02

2002/03 2003/04

2004/05 _2005/06

2006/07

2007/08

2008/09

2009/10

2010711

2011/12

2012/13

2013/14

2014/15

2015/16 2015/16

RESIDENTIAL
Incentive Based

Home Insulation Program - - - - - - - - - - - - - - - $431 $636 $1523  $1260  $1455  $1478  SL144  $1016 $826 5687 1,133 $1,048 $12,647
Affordable Eneray Program - - - - - - - - - - - - - - - - - 596 539 296 5746 $592 64 88 $62 51,208 $3,711 $6,993
Lower Income First Nations Program N - N - N - N - - - - - - - - - - - - - - - - - - - - -
Refrigerator Retirement Program - - - - - - - - - - - - - - - - - - - - - - 5319 361 5358 $370 $536 $1,043
Community Geothermal Program - - - - - - - - - - - - - - - - - - - - - - - - $245 $236 5208 $689
Behavioral Eneray Efficicency Program - - - - - - - - - - - - - - - - - - - - - - - - - - -
Drain Water Heat Recovery - - - - - - - - - - - - - - - - - - - - - - - - - $30 $12 $42
Water and Eneray Saver Program - - - - - - - - - - - - - - - - - - - - - $370 184 $417 $119 $137 $197 $1,426
Solar Water Heater Program - - - - - - - - - - - - - - - - - - - - - - - - - - - -
New Homes Program (Re-design) - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Residential LED Lighting Program - - - - - - - - - - - - - - - - - - - - - - - - 51,862 $1813 $3,675
subtotal - - B - B - B - B - B - B - B $431 $636 $1619  $1308  SL752  $2224  $2106  $1583  SL693  $L472  $5066 $75526 $27,416
Discontinued/Completed
Residential Appliance Program - - - - - - - - - - - - - - - - - $922 $1205  $1307 5288 $0 - s1 - - - $3,812
w Homes Program - - - - - - - - - - - - - - - $10 61 $120 $108 $100 $112 $120 $46 $12 - - - $689
Aboriginal Residential Program - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Seasonal LED Program - - - - - - - - - - - - - - - - 529 149 $109 $66 s21 - - - - - - $373
Outdoor Timer Program 31 45 $40 s24 s21 - - - - - - - - - - - - - - - - - - - - - - $161
Residential Hot Water Program - - 6 - - - - 50 $0 50 $0 - - - - - - - - - - - - - - - - %6
Water Tank Rental Program - - - - - - - - - 50 $0 - - - - - - - - - - - - - - - - $0
Residential Thermostats Program - - - - - - - - - - - - - - - - - s21 $10 E3 - - - - - - - $36
Residential Retrofit Program - - - - - - $3 - - - - - - - - - - - - - - - - - - - - $3
Residential Applaince Buy Back Prograrr - - $17 - - - - - - - - - - - - - - $23 - - - - - - - - - $40
High Efficiency Furnace and Boiler Prograrr - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Enerqy Efficient Light Fixtures Prograr - - - - - - - - - - - - - - - - - s88 $100 $69 $62 $147 5128 - - - - $595
Compact Fluorescent Liahting Program - - - - - - - - - - - - - - - s141 $243 $218 $243 $643 $1,061 503 - - - - - $3,143
Subtotal — $31 $45 ER s24 s21 - 53 EJ 50 - B - B $151 5333 $1541  sL865  $2101  $1543 $860 174 $13 B B B $8,859
Residential Exploratory Programs
LED Light Fixtures Program - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Residential Solar Power Program - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Residential Air Source Heat Pumps - - - - - - - - - - - - - - - - - - - - - - - - - EY - $0
Residential Conservation Rates - - - - - - - - - - - - - - - - - - - - - - - - - - - -
New Home Program (Re-desian) - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Community Eneray Plan - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Smart Thermostats - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Set Top Boxes Program - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Exploratory Programs B - B - B - B - B - B - B - B - B - B - B - B - B 50 - 50
RESIDENTIAL TOTAL S31 $45 64 520 $21 - $3 50 50 - N - N 582 5969 $3161  $3172  $3043  $3,767 52066 $L757 _ $1705  $1472 _ $5067 75526 $36.275
COMMERCIAL
Incentive Based
Commercial Lighting Program - - - s211 $1088  $1545  $1655 $575 s347 $1241  $469 5266 $512 327 $1382  $3070  $4194  $4,842  $5267  $5861 95325  $4754  $4,503  $6,005  $4,784  $4,777 $5,910 $68,910
Commercial Earth Power Program - - - - - - - $23 s114 $70 s97 $58 s74 $122 5308 $114 5285 $406 137 $91 $261 $199 $169 $183 s81 77 s85 $2,953
Commercial Insulation Program - - - - - - - - - - - - - - - - - $69 s111 $103 $183 $233 5202 $304 5319 $359 $353 $2,327
Commercial Windows Program - - - - - - - $37 s72 $42 s34 $42 $46 $97 s77 s162 $245 $226 $214 $339 5887 1,092 871 §759 $629 $601 $359 $6,832
Internal Retrofit Program - - - - - - - - - - - - - - - - - - - - - - - - - $447 $447
Commercial Custom Measures Program - - - - - - - s23 - $100 $352 $43 43 s18 81 3 6 $39 5149 $33 5123 $140 599 $46 $7 45 $1,353
Commercial Refrigeration Program - - - - - - - - - - - - - - - - - $87 598 $81 586 $86 5201 $494 $538 §752 $419 $2,842
HVAC Program - - - - - - - - - - - - - - - - s97 $172 56 $198 5143 5295 $192 $140 $177 5296 $360 $2,126
Commercial HVAC Program - HRVS - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Commercial Kitchen Appliances Program - - - - - - - - - - - - - - - - - - - $44 47 $23 $13 3 $2 59 559 $200
Power Smart Shops Program - - - - - - - - - - - - - - - - - - - - 52 3 - 50 - - $46 $52
Commercial Building Optimization Program - - - - - - - - - - - - - - - - - - - s7 $9 $9 $13 s24 $48 - si1 $121
Network Eneray Manager Program - - - - - - - - - - - - - - - - - - 52 - $4 s12 - - $47 $10 $76
New Buildings Program - - - - - - - - - - - - - - - - - s2 $135 - - $100 s11 $79 $325 $949 $1,239 $2,949
LED Roadway Lighting Program - - - - - - - - - - - - - - - - - - - - - - - - - - $12,833 $12,833
HVAC - CO2 Sensors Program - - - - - - - - - - - - - - - - - - - $0 50 s1 s1 $0 s2 $29 2
subtotal - - B $211 S1088 1545 1655 $658 5533 $1452  $951 $408 $674 $564 $1848  $3349  $4828  $5843  $6170  $6846  $7,010  $6,955 96,376  $8,037  $6957  $7,835 $22,197 $104,054
Discontinued/Completed
‘ommercial Comprehensive Program - - $20 - - - - - - - - - - - - - - - - - - - - - - - $20
Power Smart Eneray Manager - - - - - - - - - - - - - - - - - - s77 3 - - - 50 - - $80
Infared Heat Lamps Program - - $90 - - - - - - - - - - - - - - - - - - - - - - - $90
Livestock Waterer Program - - - - - s15 $13 8 - - - - - - - - - - - - - - - - - - $36
Street Light Program - - - 50 - 50 - - - - - - - - - - - - - - - - - - - - $0
Sentinel Light Program - - - 50 - - - - - - - - - - - - - - - - - - - - - - $0
City Of Winnipeg Power Smart Agreement Program - - - - - - - - - - - - - - 5684 $839 $3380  $1320  $142 - - $157 s71 - - $6,474
Commercial Clothes Washers Program - - - - - - - - - - - - - - - - - - 53 59 $98 $23 528 $30 526 - $267
Commercial Air Barriers Program - - N - N - N s14 52 52 s8 $13 $0 s7 s8 52 s2 - 5 - - N B N B - $72
Adricultural Demand Controller Program - - - $122 43 - - - - - - - - - - - - - - - - - - - - - $164
HVAC - Chillers - - - - - - - B $0 - - $3 $29 - s112 s8 - - - - - - 51 - - $154
Aboriginal Commercial Program - - - - - - - - - - - - - - - - - - - - - - - - $0 - $0
Commercial Parking Lot Controllers - - - - - - - 526 $20 $96 $13 $17 sa1 $20 62 $70 $530 $699 $455 $234 $361 $447 5250 59 - - $3,348
Commercial Spray Valves Program - - - - - - - - - - - - - - - - - s24 $13 $17 $3 4 - $0 - $60
Adricultural Heat Pads Program - - - - - - - - $39 $49 522 s31 $31 $29 $44 $27 522 $32 524 583 $71 - - - - $504
subtotal - - $110 $122 E3 15 $13 $50 $22 $136 569 $52 $84 $87 5783 $1066  $3956  $2,065 776 5287 545 $702 $350 526 B B $11,270
Commercial Exploratory Programs
Race To Reduce Program - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Heat Recovery Ventilation Program - - - - - - - - - - - - - - - - - - - - - - - - - - - -
COMMERCIAL TOTAL N - $110 5333 SI131 1560 §1668 707 $555 $1589  $1,020 $461 $759 651 $2631  $4416  $8,784  $7,008  $6046  S7,133  $7,616 67,658 96,726  $7,040  $6984 _ $7,835 $22,107 $115.324
INDUSTRIAL
Performance Optimization Program - - - - $106 $181 115 5207 149 s34 $163 $617 $1103  $706 $1208  $1.258 $653 $2646  $1014  $2452  $2354  $2500  $2380  $1807  $1,501 $1570 $25,932
subtotal - - B - B $106 $181 115 5297 $149 B3 5163 $617 $1103 $706 $1208  $1,258 $653 $2646  $1014  §$2452  $2354  $2520  $2389  S1,807  $1501 $1570 $25,932
Discontinued/Completed
Industrial (Basic) Program -
Industrial (GSL) Program - - - 526 538 5290 $488 - - $30 - - - - - - - - - - - - - - - - $871
High Efficiency Motors Program - - 525 283 5238 $177 $139 155 5229 - - - - - - - - - - - - - - - - - $1,247
Emergency Preparedness Program - - - - - - - - - - - - - - - - - - - - - - - - - - -
Efficient Motors (QMR) Program - - - - - - - - - - - - - - - - - - - - - - - - - -
subtotal - - 525 5300 $277 $467 $627 $155 5229 $30 B - B B B B B B B B B B B B B B B $2,118
INDUSTRIAL TOTAL N - 525 5300 $277 $572 5808 5260 $526 179 s30 5163 S617 $1103 5706 $1208 1,268 $653 $2646  $1014  $2450  $354  $2500  $2380  $1,807 __ $1501 S1570 $28,051
EFFICIENCY PROGRAMS SUBTOTAL S31 $45 $199 666 $1428 2132 2470 977 $1081  si767 1,053 624 $1376  S1756  $3337  $6206  SIL011 511722 §12765 512090  $13834  §12078  §11012 12044  §10262 _ $14493  $31,000 $179,650
CUSTOMER SELF-GENERATION PROGRAMS
Bioeneray Optimization Program - - - - - - - - - - - - - - - - - - - $1645  $1201  $1208  $1,201 - 5685 $15 588 $6,134
Customer Sited Load Displacement - - - - - - - - - - - - - - - - - - - - - - - - $302 $4,000 $4,302
subtotal - - B - B - B - B - B - B - B - B - B $1645  $1201  §1208  $1201 B 5685 $317 $4,088 $10,437
RATE/LOAD MANAGEMENT PROGRAMS
Curtailable Rates Program N - N - 5364 5968 5982 $1,000  $879 SL161  $1474  $1,06  $2,648  $4089  $5406  $5550  $6356 56344  $6,407 6340  §$5722  $5605  §$5790  $5757  $5066  $5,040 $6108 $92.904
GRAND TOTAL $31 $45 $199 $666 1792 $3100 $3461 _$1080 _ $1060 _ $2.028  $2527 _ $2,570 _ $A024 _ $5844 _ $8,743 11,855 $17,367 $18,066 $10,172 $20,975 $20,756 $19,972 $18,003 H17,801 $16914 $20751 _ 41489 __ $282,990

‘Note: May ot add up due to rounding.
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NATURAL GAS DSM

2016 Demand Side Management Plan
Annual Energy Savings (million m3)

APPENDIX C.1

2016/17 2017/1 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2027/28 2028/29 2029/30
RESIDENTIAL
Incentive Based
New Homes Program 0.0 0.1 0.2 0.4 0.6 1.4 21 2.9 3.7 4.5 5.2 5.9 6.6 7.3 7.8
Home Insulation Program 0.7 13 1.9 2.6 3.2 3.8 4.3 49 5.4 5.9 6.4 6.4 6.4 6.4 6.4
Affordable Energy Program 13 2.6 3.8 4.9 5.4 5.8 6.1 6.2 6.1 6.0 5.9 5.9 6.3 6.6 6.9
Water and Energy Saver Program 0.7 1.2 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 16 16
Appliances 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HRV Controls 0.2 0.5 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Smart Thermostats 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Subtotal 3.0 5.8 8.3 10.3 115 13.2 14.9 16.4 17.6 18.8 19.9 20.6 21.7 227 23.5 41%
Customer Service Initiatives / Financial Loan Programs
Power Smart Residential Loan 0.4 0.8 12 1.6 2.0 2.4 2.8 3.1 35 3.9 4.2 4.6 5.0 5.3 5.7
Power Smart PAYS Financing -0.0 -0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -0.2 -0.2 -0.3 -0.3 -0.3
Residential Earth Power Loan 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3
Subtotal 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.1 3.5 3.9 4.3 4.6 5.0 5.4 N7 10%
COMMERCIAL
Incentive Based
Commercial Building Envelope - Windows Program 0.3 0.5 0.7 1.0 1.3 1.6 1.9 2.2 25 2.8 3.1 35 3.8 4.1 4.5
Commercial Building Envelope - Insulation Program 11 22 3.0 3.8 4.6 5.4 6.1 6.9 7.8 8.6 9.4 10.2 11.0 11.8 12.6
Commercial HVAC Program - Boilers 1.0 21 2.2 2.3 24 25 2.6 27 2.8 3.0 31 3.1 3.1 3.1 3.1
Commercial HVAC Program - CO2 Sensors 0.1 0.2 0.3 0.5 0.6 0.8 1.0 11 1.2 1.2 11 11 11 1.0 1.0
Commercial HVAC Program - HRVs 0.0 0.1 0.3 0.5 0.8 11 1.4 1.9 2.3 2.9 35 4.1 4.8 5.6 6.4
Commercial HVAC Program - Water Heaters 0.1 0.2 0.4 0.6 0.8 11 13 1.7 20 2.4 2.4 2.4 2.3 22 2.1
Commercial Custom Measures Program 0.1 0.2 0.3 0.5 0.6 0.7 0.9 1.0 1.2 13 15 16 1.8 2.0 22
Commercial Building Optimization Program 0.0 0.2 0.4 0.6 0.9 1.2 1.4 1.7 2.0 2.4 2.7 29 3.2 35 B
New Buildings Program 0.1 0.3 0.4 0.5 0.6 0.7 11 1.4 1.8 21 25 2.8 3.1 35 3.8
Commercial Kitchen Appliance Program 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 03 0.3 03 0.3 0.3
Internal Retrofit Program - 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Power Smart Energy Manager - - 0.0 0.1 0.3 0.4 0.5 0.7 0.8 0.9 11 1.2 13 13 1.3
Power Smart Shops 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Race to Reduce 0.3 0.5 0.7 0.8 0.6 - - - - - - - - - =
Subtotal 3.5 6.9 9.2 11.6 13.8 15.9 18.8 21.9 24.9 28.0 30.8 33.5 36.0 38.6 41.2 2%
Customer Service Initiatives / Financial Loan Programs
Power Smart for Business PAYS Financing 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
Subtotal 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0%
INDUSTRIAL
Natural Gas Optimization Program 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 14.0
Subtotal 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 14.0 24%
ENERGY EFFICIENCY SUBTOTAL 8.0 15.6 21.8 27.6 325 37.6 43.6 49.6 55.2 60.9 66.2 71.0 76.0 80.9 84.7 147%
LOAD DISPLACEMENT & ALTERNATIVE ENERGY
Bioenergy Optimization Program - - - - - - - - - - - - - -
Customer Sited Load Displacement - - - - - - - - - - - - - - -
LOAD DISPLACEMENT & ALTERNATIVE ENERGY SUBTOTAL - - - - - - - - - - - - - - 0%
FUEL CHOICE
Fuel Choice - -5.5 -11.1 -16.6 -22.1 -27.7 -27.7 -27.7 -27.7 -27.7 -27.7 -27.7 -27.7 -27.7 =2t
FUEL CHOICE SUBTOTAL - -5.5 -11.1 -16.6 -22.1 -27.7 -271.7 -27.7 -271.7 -27.7 -27.7 -27.7 -27.7 -27.7 =27.7 -48%
OTHER EMERGING TECHNOLOGIES
Residential Solar Thermal Program - Pool Heating - 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.4 0.5
OTHER EMERGING TECHNOLOGIES SUBTOTAL - 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.4 0.5 1%
Impacts 8.0 10.0 10.8 11.0 10.4 10.0 16.0 22.0 21.7 33.4 38.8 43.6 48.6 53.6 S ds 100%
Interactive Effects -3.5 -5.8 -1.7 -8.8 -10.1 -11.1 -11.8 -12.4 -13.0 -13.5 -13.5 -13.7 -14.4 -15.1 -15.8
Subtotal 4 4 3 2 0 -1 4 10 15 20 25 30 34 39 42
Codes, Standards & Regulations 4 9 14 18 23 28 33 38 43 48 53 58 63 68 73
POWER SMART 2016 to 2030 Impacts 9 13 17 21 23 27 37 48 58 68 78 88 97 107 115
POWER SMART SAVINGS TO DATE
Incentive Based Program Impacts 77 77 77 7 76 76 76 76 76 76 76 76 76 76 76
Customer Service Initiatives Program Impacts 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21
Discontinued Programs 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Interactive Effects -17 -17 -18 -18 -18 -18 -17 -17 -15 -15 -15 -15 -15 -15 =il
Impacts of Codes & Standards 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22
TOTAL m® (at meter) 120 124 127 131 134 137 147 159 170 181 191 201 210 219 227

Note: May not add up due to rounding.



NATURAL GAS DSM

2016 Demand Side Management Plan
Annual Utility Costs (000's $)

APPENDIX C.2

Cumulative
2017/18 2018/1 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 Total
RESIDENTIAL
Incentive Based
New Homes Program $41 $44 $51 $54 $15 - - - - - - - - - - $205
Home Insulation Program $1,769 $1,295 $1,296 $1,285 $1,235 $1,203 $1,179 $1,090 $1,104 $1,073 $1,053 $91 - - - $13,673
Affordable Energy Program $3,841 $3,752 $3,566 $3,390 $3,196 $3,087 $2,991 $2,907 $2,833 $2,769 $2,713 $2,665 $2,624 $2,587 $2,555 $45,475
Water and Energy Saver Program $835 $684 $530 - - - - - - - - - - - - $2,050
Drain Water Heat Recovery Initiative - - - - - - - - - - - - - - - -
Appliances - - - - - - - - - - - - - - - -
HRV Controls $575 $565 $461 - - - - - - - - - - - - $1,601
Smart Thermostats $227 - - - - - - - - - - - - - - $227
Community Energy Plan $11 $21 $21 $22 $22 $14 $15 $15 $15 $15 $16 $16 $16 $17 $17 $254
Subtotal $7,299 $6,361 $5,925 $4,750 $4,468 $4,305 $4,185 $4,012 $3,952 $3,858 $3,781 $2,772 $2,640 $2,604 $2,572 $63,484 43%
Customer Service Initiatives / Financial Loan Programs
Power Smart Residential Loan - - - - - - - - - - - - - - - =
Power Smart PAYS Financing - - - - - - - - - - - - - - - -
Residential Earth Power Loan - - - - - - - - - - - - - - - =
Behavioural Energy Efficiency Program - - - - - - - - - - - - - - - -
Subtotal - - - - - - - - - - - - - - - = 0%
COMMERCIAL
Incentive Based
Commercial Building Envelope - Windows Program $594 $552 $716 $765 $803 $855 $873 $892 $960 $981 $1,025 $1,047 $1,069 $1,092 $1,115 $13,339
Commercial Building Envelope - Insulation Program $1,949 $1,915 $1,586 $1,627 $1,681 $1,725 $1,781 $1,828 $1,880 $1,930 $1,970 $2,022 $2,064 $2,118 $2,163 $28,238
Commercial HVAC Program - Boilers $857 $881 $8 $8 $8 $8 $8 $9 $9 $9 $9 $9 $10 $10 $10 $1,852
Commercial HVAC Program - CO2 Sensors $233 $232 $253 $271 $301 $317 $341 $353 $2 $2 $2 $2 $2 $2 $2 $2,316
Commercial HVAC Program - HRVs $286 $527 $618 $669 $717 $769 $824 $952 $1,020 $1,094 $1,245 $1,322 $1,404 $1,590 $1,673 $14,711
Commercial HVAC Program - Water Heaters $148 $143 $163 $188 $211 $234 $269 $304 $350 $394 - - - - - $2,402
Commercial Custom Measures Program $154 $157 $179 $183 $187 $191 $195 $219 $224 $229 $234 $239 $244 $272 $278 $3,183
Commercial Building Optimization Program $205 $259 $280 $302 $325 $331 $355 $363 $388 $397 $424 $432 $461 $490 $501 $5,514
New Buildings Program $153 $440 $270 $367 $469 $575 - - - - - - - - - $2,274
Commercial Kitchen Appliance Program $178 $62 - - - - - - - - - - - - - $240
Internal Retrofit Program - $37 $40 - - - - - - - - - - - - $77
Power Smart Energy Manager $52 $115 $199 $230 $201 $137 $137 $141 $144 $147 $68 $26 $1,454
Power Smart Shops $21 $19 $20 $20 $21 $9 - - - - - - - - - $110
Race to Reduce $69 $71 $72 $74 - - - - - - - - - - - $285
Subtotal $4,899 $5,410 $4,402 $4,702 $4,922 $5,151 $4,785 $5,061 $4,978 $5,182 $4,977 $5,100 $5,236 $5,527 $5,663 $75,995 51%
Customer Service Initiatives / Financial Loan Programs
Power Smart for Business PAYS Financing - - - - - - - - - - - - - - - -
Subtotal - - - - - - - - - - - - - - - = 0%
INDUSTRIAL
Natural Gas Optimization Program $484 $494 $504 $515 $526 $537 $548 $560 $572 $584 $596 $609 $621 $635 - $7,782
Subtotal $484 $494 $504 $515 $526 $537 $548 $560 $572 $584 $596 $609 $621 $635 - $7,782 5%
ENERGY EFFICIENCY SUBTOTAL $12,682 $12,265 $10,831 $9,968 $9,915 $9,992 $9,518 $9,633 $9,502 $9,623 $9,354 $8,481 $8,498 $8,765 $8,235 $147,261 99%
LOAD DISPLACEMENT & ALTERNATIVE ENERGY
Bioenergy Optimization Program - - - - - - - - - - - - - - - -
Customer Sited Load Displacement - - - - - - - - - - - - - - - -
LOAD DISPLACEMENT & ALTERNATIVE ENERGY SUBTOTAL - - - - - - - - - - - - - - - = 0%
FUEL CHOICE
Fuel Choice - - - - - - - - - - - - - - - =
FUEL CHOICE SUBTOTAL - - - - - - - - - - - - - - - = 0%
OTHER EMERGING TECHNOLOGIES
Residential Solar Thermal Program - Pool Heating $3 $41 $41 $44 $47 $49 $52 $56 $61 $65 $71 $77 $85 $93 $103 $888
OTHER EMERGING TECHNOLOGIES SUBTOTAL $3 $41 $41 $44 $47 $49 $52 $56 $61 $65 $71 $77 $85 $93 $103 $888 1%
Subtotal of Programs $12,685 $12,305 $10,872 $10,011 $9,962 $10,041 $9,570 $9,689 $9,563 $9,688 $9,425 $8,558 $8,583 $8,858 $8,338 $148,149 100%
Program Support $971 $960 $951 $971 $992 $1,013 $1,034 $1,056 $1,078 $1,101 $1,124 $1,148 $1,172 $1,197 $1,222 $15,989
Total Utility Costs (2016 to 2030) $13,656 $13,265 $11,823 $10,982 $10,954 $11,054 $10,604 $10,745 $10,641 $10,789 $10,549 $9,706 $9,755 $10,055 $9,560 $164,138
Total Committed to Date $132,944
TOTAL UTILITY COSTS (1989 to 2030) $13,656 $13,265 $11,823 $10,982 $10,954 $11,054 $10,604 $10,745 $10,641 $10,789 $10,549 $9,706 $9,755 $10,055 $9,560 $297,083

Note: May not add up due to rounding.



NATURAL GAS DSM

2016 Demand Side Management Plan
Annual Administration Costs (000's $)

APPENDIX C.3

2017/18 2018/1 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 Total
RESIDENTIAL
Incentive Based
New Homes Program $40 $43 $48 $50 $11 - - - - - - - - - - $191
Home Insulation Program $479 $424 $427 $425 $383 $356 $338 $258 $270 $237 $213 $91 - - - $3,902
Affordable Energy Program $614 $591 $603 $614 $590 $601 $612 $624 $636 $648 $661 $675 $689 $703 $717 $9,578
Water and Energy Saver Program $479 $462 $359 - - - - - - - - - - - - $1,300
Drain Water Heat Recovery Initiative - - - - - - - - - - - - - - - -
Appliances - - - - - - - - - - - - - - - -
HRV Controls - - - - - - - - - - - - - - - =
Smart Thermostats $77 - - - - - - - - - - - - - - $77
Community Energy Plan $11 $21 $21 $22 $22 $14 $15 $15 $15 $15 $16 $16 $16 $17 $17 $254
Subtotal $1,700 $1,540 $1,458 $1,110 $1,006 $972 $965 $897 $921 $901 $890 $782 $705 $719 $734 $15,302 47%
Customer Service Initiatives / Financial Loan Programs
Power Smart Residential Loan - - - - - - - - - - - - - - - =
Power Smart PAYS Financing - - - - - - - - - - - - - - - -
Residential Earth Power Loan - - - - - - - - - - - - - - - =
Behavioural Energy Efficiency Program - - - - - - - - - - - - - - - -
Subtotal - - - - - - - - - - - - - - - = 0%
COMMERCIAL
Incentive Based
Commercial Building Envelope - Windows Program $70 $109 $113 $115 $119 $121 $124 $127 $130 $133 $137 $140 $143 $146 $149 $1,874
Commercial Building Envelope - Insulation Program $67 $160 $177 $196 $200 $211 $216 $228 $233 $246 $251 $265 $271 $285 $291 $3,298
Commercial HVAC Program - Boilers $272 $278 $8 $8 $8 $8 $8 $9 $9 $9 $9 $9 $10 $10 $10 $665
Commercial HVAC Program - CO2 Sensors $124 $112 $116 $117 $121 $122 $124 $127 $2 $2 $2 $2 $2 $2 $2 $977
Commercial HVAC Program - HRVs - - - - - - - - - - - - - - - -
Commercial HVAC Program - Water Heaters $71 $55 $53 $54 $56 $57 $58 $59 $60 $62 - - - - - $585
Commercial Custom Measures Program $83 $84 $86 $88 $90 $92 $94 $96 $98 $100 $102 $104 $106 $108 $111 $1,441
Commercial Building Optimization Program $182 $167 $170 $174 $178 $181 $185 $189 $193 $197 $201 $206 $210 $214 $219 $2,867
New Buildings Program - - - - - - - - - - - - - - - -
Commercial Kitchen Appliance Program $51 $52 - - - - - - - - - - - - - $103
Internal Retrofit Program - - - - - - - - - - - - - - - -
Power Smart Energy Manager $52 $80 $128 $130 $133 $136 $139 $142 $145 $148 $69 $70 $72 $73 - $1,517
Power Smart Shops $13 $12 $12 $12 $13 $6 - - - - - - - - - $68
Race to Reduce $69 $71 $72 $74 - - - - - - - - - - - $285
Subtotal $1,053 $1,179 $936 $968 $916 $935 $948 $976 $870 $896 $772 $796 $813 $839 $782 $13,679 42%
Customer Service Initiatives / Financial Loan Programs
Power Smart for Business PAYS Financing - - - - - - - - - - - - - - - -
Subtotal - - - - - - - - - - - - - - - = 0%
INDUSTRIAL
Natural Gas Optimization Program $184 $187 $191 $195 $200 $204 $208 $212 $217 $222 $226 $231 $236 $241 - $2,954
Subtotal $184 $187 $191 $195 $200 $204 $208 $212 $217 $222 $226 $231 $236 $241 - $2,954 9%
ENERGY EFFICIENCY SUBTOTAL $2,937 $2,907 $2,585 $2,273 $2,122 $2,110 $2,121 $2,085 $2,008 $2,019 $1,888 $1,809 $1,754 $1,799 $1,516 $31,935 98%
LOAD DISPLACEMENT & ALTERNATIVE ENERGY
Bioenergy Optimization Program - - - - - - - - - - - - - - - -
Customer Sited Load Displacement - - - - - - - - - - - - - - - -
LOAD DISPLACEMENT & ALTERNATIVE ENERGY SUBTOTAL - - - - - - - - - - - - - - - = 0%
FUEL CHOICE
Fuel Choice - - - - - - - - - - - - - - - =
FUEL CHOICE SUBTOTAL - - - - - - - - - - - - - - - = 0%
OTHER EMERGING TECHNOLOGIES
Residential Solar Thermal Program - Pool Heating $3 $33 $32 $33 $34 $34 $35 $36 $37 $37 $38 $39 $40 $41 $41 $515
OTHER EMERGING TECHNOLOGIES SUBTOTAL $3 $33 $32 $33 $34 $34 $35 $36 $37 $37 $38 $39 $40 $41 $41 $515
Subtotal of Programs $2,941 $2,940 $2,618 $2,306 $2,156 $2,145 $2,156 $2,121 $2,045 $2,056 $1,926 $1,848 $1,794 $1,840 $1,557 $32,450 100%
Program Support $971 $960 $951 $971 $992 $1,013 $1,034 $1,056 $1,078 $1,101 $1,124 $1,148 $1,172 $1,197 $1,222 $15,989
Total Administration Costs (2016 to 2030) $3,912 $3,899 $3,569 $3,277 $3,148 $3,157 $3,190 $3,177 $3,123 $3,157 $3,050 $2,996 $2,967 $3,037 $2,780 $48,440
Total Committed to Date $61,931
TOTAL ADMINISTRATION COSTS (1989 to 2030) $3,912 $3,899 $3,569 $3,277 $3,148 $3,157 $3,190 $3,177 $3,123 $3,157 $3,050 $2,996 $2,967 $3,037 $2,780 $110,371

Note: May not add up due to rounding.



NATURAL GAS DSM

2016 Demand Side Management Plan

Annual Incentive Costs (000's $)

APPENDIX C.4

16/17 2017/18 2018/1 2019/20 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 Total
RESIDENTIAL
Incentive Based
New Homes Program $1 $1 $3 $4 $4 - - - - - - - - - - $13
Home Insulation Program $1,290 $871 $869 $860 $852 $847 $841 $832 $834 $836 $839 - - - - $9,771
Affordable Energy Program $3,227 $3,161 $2,962 $2,776 $2,606 $2,486 $2,379 $2,283 $2,197 $2,120 $2,051 $1,991 $1,935 $1,884 $1,838 $35,897
Water and Energy Saver Program $356 $222 $171 - - - - - - - - - - - - $750
Drain Water Heat Recovery Initiative - - - - - - - - - - - - - - - -
Appliances - - - - - - - - - - - - - - - -
HRV Controls $575 $565 $461 - - - - - - - - - - - - $1,601
Smart Thermostats $150 - - - - - - - - - - - - - - $150
Community Energy Plan - - - - - - - - - - - - - - - -
Subtotal $5,598 $4,821 $4,466 $3,640 $3,462 $3,333 $3,220 $3,115 $3,031 $2,957 $2,891 $1,991 $1,935 $1,884 $1,838 $48,182 42%
Customer Service Initiatives / Financial Loan Programs
Power Smart Residential Loan - - - - - - - - - - - - - - - =
Power Smart PAYS Financing - - - - - - - - - - - - - - - -
Residential Earth Power Loan - - - - - - - - - - - - - - - =
Behavioural Energy Efficiency Program - - - - - - - - - - - - - - - -
Subtotal - - - - - - - - - - - - - - - = 0%
COMMERCIAL
Incentive Based
Commercial Building Envelope - Windows Program $524 $443 $603 $650 $684 $734 $749 $765 $830 $848 $889 $907 $927 $946 $966 $11,466
Commercial Building Envelope - Insulation Program $1,882 $1,755 $1,408 $1,432 $1,481 $1,513 $1,565 $1,600 $1,647 $1,683 $1,719 $1,757 $1,794 $1,833 $1,872 $24,941
Commercial HVAC Program - Boilers $584 $603 - - - - - - - - - - - - - $1,187
Commercial HVAC Program - CO2 Sensors $109 $120 $137 $154 $180 $195 $217 $227 - - - - - - - $1,338
Commercial HVAC Program - HRVs $286 $527 $618 $669 $717 $769 $824 $952 $1,020 $1,094 $1,245 $1,322 $1,404 $1,590 $1,673 $14,711
Commercial HVAC Program - Water Heaters $77 $88 $109 $133 $155 $178 $211 $244 $290 $332 - - - - - $1,817
Commercial Custom Measures Program $71 $73 $93 $95 $97 $99 $101 $124 $126 $129 $132 $135 $137 $164 $167 $1,742
Commercial Building Optimization Program $24 $92 $110 $128 $147 $150 $170 $174 $195 $199 $222 $227 $251 $276 $282 $2,647
New Buildings Program $153 $440 $270 $367 $469 $575 - - - - - - - - - $2,274
Commercial Kitchen Appliance Program $126 $10 - - - - - - - - - - - - - $137
Internal Retrofit Program - $37 $40 - - - - - - - - - - - - $77
Power Smart Energy Manager - $35 $72 $99 $68 $1
Power Smart Shops $8 $8 $8 $8 $8 $3 - - - - - - - - - $42
Race to Reduce - - - - - - - - - - - - - - - =
Subtotal $3,846 $4,231 $3,467 $3,735 $4,005 $4,216 $3,837 $4,085 $4,109 $4,285 $4,206 $4,303 $4,423 $4,688 $4,881 $62,315 54%
Customer Service Initiatives / Financial Loan Programs
Power Smart for Business PAYS Financing - - - - - - - - - - - - - - - -
Subtotal - - - - - - - - - - - - - - - = 0%
INDUSTRIAL
Natural Gas Optimization Program $300 $306 $313 $319 $326 $333 $340 $347 $355 $362 $370 $378 $386 $394 - $4,828
Subtotal $300 $306 $313 $319 $326 $333 $340 $347 $355 $362 $370 $378 $386 $394 - $4,828 4%
ENERGY EFFICIENCY SUBTOTAL $9,744 $9,358 $8,246 $7,694 $7,793 $7,882 $7,397 $7,547 $7,494 $7,604 $7,466 $6,671 $6,744 $6,966 $6,719 $115,326 100%
LOAD DISPLACEMENT & ALTERNATIVE ENERGY
Bioenergy Optimization Program - - - - - - - - - - - - - - - -
Customer Sited Load Displacement - - - - - - - - - - - - - - - -
LOAD DISPLACEMENT & ALTERNATIVE ENERGY SUBTOTAL - - - - - - - - - - - - - - - = 0%
FUEL CHOICE
Fuel Choice - - - - - - - - - - - - - - - =
FUEL CHOICE SUBTOTAL - - - - - - - - - - - - - - - = 0%
OTHER EMERGING TECHNOLOGIES
Residential Solar Thermal Program - Pool Heating - $8 $9 $11 $13 $14 $17 $20 $24 $28 $33 $38 $45 $52 $62 $373
OTHER EMERGING TECHNOLOGIES SUBTOTAL - $8 $9 $11 $13 $14 $17 $20 $24 $28 $33 $38 $45 $52 $62 $373 0%
Subtotal of Programs $9,744 $9,366 $8,255 $7,705 $7,806 $7,896 $7,414 $7,568 $7,518 $7,632 $7,499 $6,710 $6,789 $7,018 $6,781 $115,699 100%
Program Support - - - - - - - - - - - - - - - -
Total Incentive Costs (2016 to 2030) $9,744 $9,366 $8,255 $7,705 $7,806 $7,896 $7,414 $7,568 $7,518 $7,632 $7,499 $6,710 $6,789 $7,018 $6,781 $115,699
Total Committed to Date $71,147
TOTAL INCENTIVE COSTS (1989 to 2030) $9,744 $9,366 $8,255 $7,705 $7,806 $7,896 $7,414 $7,568 $7,518 $7,632 $7,499 $6,710 $6,789 $7,018 $6,781 $186,846

Note: May not add up due to rounding.
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NATURAL GAS DSM 2016 Demand Side Management Plan APPENDIX D.1
Annual Energy Savings
(Savings to Date)

(million m®)
Interim
Estimate Benchmark
2001702 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2030/31
RESIDENTIAL
incentive Based
Home Insulation Program - - - - 0.3 2.2 3.9 5.6 7.6 9.0 10.2 11.3 12.0 12.7 13.3 13.3
Affordable Energy Program - - - - - - 0.0 0.1 0.7 2.3 3.5 4.6 5.772 7.2 8.2 8.2
Water and Energy Saver Program - - - - - - - - - 0.8 1.8 2.8 3.4 3.9 4.5 4.5
- - - - 0.3 2.2 3.9 5.6 8.3 12.2 15.4 18.7 21.1 23.8 26.1 26.1
CUSTOMER SERVICE INITIATIVES
Power Smart Residential Loan Program 1.2 2.1 3.5 5.6 7.8 9.6 11.3 12.3 13.9 14.3 14.6 14.9 15.2 15.5 15.7 15.7
Residential Earth Power Loan Program - 0.1 0.1 0.5 0.8 1.0 1.3 1.4 1.7 2.1 2.4 2.7 29 3.0 3.1 3.1
ecoEnergy - 0.1 0.4 1.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 23 2.3
Solar Water Heater Program - - - - - - - - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
R-2000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Power Smart Energy Manager -0.0 0.0 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Residential PAYS - - - - - - - - - - - -0.0 -0.0 -0.0 -0.1 -0.1
1.2 2.4 4.3 7.7 11.3 13.2 15.3 16.4 18.3 19.0 19.7 20.3 20.8 211 215 215
DISCONTINUED/COMPLETED
Residential Thermostats Program - - - - - 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
High Efficiency Furnace and Boiler Program - - - - 0.6 2.6 4.0 5.8 6.9 7.0 7.0 7.0 7.0 7.0 7.0 7.0
New Homes Program - - - 0.0 0.1 0.2 0.2 0.3 0.4 0.5 0.6 0.6 0.6 0.6 0.6 0.6
- - - 0.0 0.7 2.9 4.4 6.3 7.5 7.7 7.7 7.7 7.7 7.7 7.7 7.7
RESIDENTIAL TOTAL 1.2 2.4 4.3 7.7 12.2 18.2 23.6 28.3 34.1 38.8 42.8 46.6 49.6 52.6 55.3 55.3
COMMERCIAL
Incentive Based
Commercial Insulation Program - - - - - 0.3 1.1 2.1 3.2 5.4 6.8 7.8 9.2 11.0 12.3 12.3
Commercial Windows Program - - - - - 0.0 0.1 0.2 0.5 0.8 1.3 1.6 1.9 2.4 2.6 2.6
Commercial Custom Measures Program - - - - - - - - 0.1 0.2 0.3 1.4 1.5 1.5 1.9 1.9
City Of Winnipeg Power Smart Agreement Program - 0.1 0.1 0.2 0.6 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Commercial Kitchen Appliances Program - - - - - - - 0.0 0.0 0.1 0.1 0.1 0.1 0.4 1.0 1.0
Power Smart Shops Program - - - - - - - - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Commercial Building Optimization Program - - - - - - - 0.1 0.2 0.4 0.4 0.4 0.6 0.6 0.6 -
New Buildings Program - - - - - - - - - - 0.4 2.8 2.9 3.0 3.6 3.6
HVAC-Boiler - - - - - 0.4 25 4.8 6.2 6.2 7.2 8.2 9.5 10.6 115 115
HVAC-CO2 Sensor - - - - - - - - - - - 0.2 0.2 0.5 0.6 0.6
HVAC-Hot Water Heater 0.1 0.1
Internal Retrofit Program - - - - - - - - - - - - - 0.0 0.0 0.0
- 0.1 0.1 0.2 0.6 1.4 4.4 8.0 11.0 13.8 17.2 23.4 26.6 31.0 35.0 34.4

DISCONTINUED/COMPLETED
Commercial Spray Valves Program - - - - - 0.8 1.1 2.1 2.4 2.4 - - - - - -
Commercial Clothes Washers Program - - - - - - - - - - - - - - - -

- - - - - 0.8 1.1 21 2.4 2.4 - - - - - -
CUSTOMER SERVICE INITIATIVES
Commercial PAYS - - - - - - - - - - - - - - 0.0 0.0
B B B B B B B B B B B B B B 0.0 0.0
COMMERCIAL TOTAL - 0.1 0.1 0.2 0.6 2.2 5.5 10.1 13.4 16.2 17.2 23.4 26.6 31.0 35.0 34.4
INDUSTRIAL
Natural Gas Optimization Prorgram - - - - - - 1.7 3.8 4.9 8.0 10.5 12.5 13.4 14.9 15.4 15.4
- - - - - - 1.7 3.8 4.9 8.0 10.5 125 134 14.9 15.4 15.4
EFFICIENCY PROGRAMS SUBTOTAL 1.2 2.4 4.4 7.9 12.8 20.5 30.8 42.3 52.4 63.1 70.5 82.5 89.6 98.4 105.7 105.1
CUSTOMER SELF-GENERATION PROGRAMS
Bioenergy Optimization Program - - - - - - - - - - - - - - - -
RATE/LOAD MANAGEMENT PROGRAMS
Interactive Effects - -0.0 -0.0 -1.2 -2.6 -3.0 -3.8 -5.9 -8.9 -10.5 -11.3 -12.0 -13.0 -14.8 -17.6 -14.7
Subtotal after Interactive Effects 1.2 2.4 4.4 6.7 10.2 17.5 27.0 36.4 43.5 52.6 59.2 70.4 76.6 83.6 88.1 90.4
Codes, Standards & Regulations 0.3 0.7 1.1 1.6 2.0 2.4 2.7 3.0 3.5 4.4 9.9 13.2 16.0 19.0 22.4 22.4
Power Smart Impacts 1.6 3.1 55 8.2 12.2 19.8 29.7 39.4 47.0 57.0 69.1 83.6 92.7 102.6 110.5 112.8

Note: May not add up due to rounding.



NATURAL GAS DSM 2016 Demand Side Managment Plan APPENDIX D.2
Annual Utility Costs
(2001/02 - 2015/16)
(000's $)

Interim Cumulative

Estimate Total
2001702 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2015/16

RESIDENTIAL
Incentive Based
Home Insulation Program - - - - $357 $1,776 $2,899 $2,735 $2,925 $2,215 $2,108 $1,414 $1,117 $1,352 $1,105 $20,002
Affordable Energy Program - - - - $74 - $160 $466 $1,542 $4,424 $5,025 $5,451 $5,159 $7,717 $2,174 $32,193
Solar Water Heater Program - - - - - - - - - $0 $0 $1 $1 $1 - $4
Water and Energy Saver Program - - - - - - - - $40 $681 $1,026 $777 $761 $813 $1,128 $5,227
Subtotal - - - - $431 $1,776 $3,059 $3,201 $4,507 $7,320 $8,160 $7,643 $7,039 $9,882 $4,407 $57,425
CUSTOMER SERVICE INITIATIVES
Power Smart Residential Loan Program $431 $112 $50 -$5 $15 $179 -$22 -$108 -$655 -$702 -$545 -$646 -$563 -$404 $454 -$2,408
Residential Earth Power Loan Program - - - - - - - - - - $36 $53 $111 -$20 $38 $219
ecoEnergy $248 $287 $289 $346 -$10 $637 $489 -$108 $566 $382 $470 -$116 $2 $0 - $3,481
Solar Heater - - - - - - - $0 $2 - - - - - - $2
Residential PAYS - - - - - - - - - - $18 $425 $90 $91 - $624
Subtotal $679 $398 $339 $341 $5 $816 $467 -$216 -$88 -$320 -$21 -$283 -$360 -$333 $492 $1,917
DISCONTINUED/COMPLETED
Residential Thermostats Program - - - - - $186 $128 $38 $1 - - - - - - $352
New Homes Program - $11 $67 $85 $58 $90 $135 $0 $86 $108 $64 $5 - - - $709
High Efficiency Furnace and Boiler Program - - - - $551 $1,272 $2,064 $3,147 $1,521 $31 - - - - - $8,587
Subtotal - $11 $67 $85 $609 $1,549 $2,327 $3,185 $1,608 $138 $64 $5 - - - $9,649
RESIDENTIAL TOTAL $679 $409 $407 $426 $1,046 $4,141 $5,853 $6,170 $6,027 $7,138 $8,202 $7,365 $6,679 $9,550 $4,899 $68,991
COMMERCIAL
Incentive Based
Commercial Insulation Program - - - - - $404 $803 $1,004 $1,234 $2,190 $1,755 $1,110 $1,728 $2,071 $1,603 $13,903
Commercial Windows Program - - - - - $124 $273 $459 $774 $990 $1,095 $798 $964 $1,244 $713 $7,434
Commercial Custom Measures Program - - - - - - - - $139 $153 $158 $506 $264 $154 $366 $1,740
City Of Winnipeg Power Smart Agreement Program - - - - - - - - - - - - - - - -
Commercial Kitchen Appliances Program - - - - - - - $16 $54 $29 $47 $27 $15 $162 $233 $583
Power Smart Shops Program - - - - - - $1 $15 $80 $94 $12 $0 $1 $4 $8 $215
Commercial Building Optimization Program - - - - $72 $221 $154 $156 $232 $203 $118 $92 $125 $76 - $1,450
New Buildings Program - - - - - - - $142 $107 $192 $199 $1,045 $198 $336 $1,443 $3,662
HVAC - Boiler Program - - - - $99 $584 $1,612 $1,371 $1,112 $1,218 $917 $1,181 $1,276 $1,282 $878 $11,531
HVAC - CO2 Sensor Program - - - - - - - - - - - $36 $11 $63 $51 $161
Commercial Hot Water Program - - - - - - - - $22 $31 $14 $0 $2 $44 $82 $195
Power Smart Energy Manager - - - - - - $116 $94 $70 $0 $51 $0 $1 $1 - $333
Subtotal - - - - $171 $1,333 $2,959 $3,258 $3,825 $5,100 $4,367 $4,795 $4,584 $5,439 $5,377 $41,207
CUSTOMER SERVICE INITIATIVES
Commercial PAYS - - - - - - - - - - - $151 $92 $33 $181 $457

DISCONTINUED/COMPLETED
Commercial Spray Valves Program - - - - - $123 $54 $121 $27 $21 $1 $0 $0 - - $347
Commercial Clothes Washers Program - - - - - - - -
Subtotal - - - - - $123 $54 $121 $27 $21 $1 $0 $0 - - $347

COMMERCIAL EXPLORATORY
Heat Recovery Ventilation Program - - - - - - - - - $4 $11 - - $6 - $20
Subtotal - - - - - - - - - $4 $11 - - $6 - $20
COMMERCIAL TOTAL - - - - $171 $1,456 $3,013 $3,379 $3,851 $5,125 $4,379 $4,946 $4,677 $5,477 $5,558 $42,031
INDUSTRIAL
Natural Gas Optimization Prorgram - - - - $97 $35 $282 $332 $593 $696 $708 $754 $480 $587 $557 $5,121
Subtotal - - - - $97 $35 $282 $332 $593 $696 $708 $754 $480 $587 $557 $5,121
EFFICIENCY PROGRAMS SUBTOTAL $679 $409 $407 $426 $1,313 $5,632 $9,147 $9,880 $10,472 $12,958 $13,290 $13,065 $11,836 $15,614 $11,014 $116,144
CUSTOMER SELF-GENERATION PROGRAMS
Bioenergy Optimization Program - - - - - - $13 $8 - - - - - - - $21
Support Costs $5 $90 $120 $361 $1,072 $1,353 $1,318 $2,000 $1,930 $1,605 $1,767 $1,527 $1,234 $1,370 $1,028 $16,780
GRAND TOTAL $684 $499 $526 $787 $2,385 $6,985  $10,478 $11,888 $12,402 $14,563 $15,057 $14,592 $13,070 $16,984 $12,042 $132,944

Note: May not add up due to rounding.



NATURAL GAS DSM 2016 Demand Side Management Plan APPENDIX D.3
Annual Administration Costs
(2001/02 - 2015/16)
(000's $)

Interim Cumulative

Estimate Total
2001702 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2015/16

RESIDENTIAL
Incentive Based
Home Insulation Program - - - - $162 $508 $743 $593 $468 $495 $519 $185 $187 $382 $313 $4,556
Affordable Energy Program - - - - $74 - $138 $128 $182 $4,096 $4,501 $5,035 $4,809 $1,778 $468 $21,208
Solar Water Heater Program - - - - - - - - - $0 $0 $1 $1 $1 - $4
Water and Energy Saver Program - - - - - - - - $40 $125 $596 $729 $540 $558 $774 $3,363
Subtotal - - - - $236 $508 $881 $721 $690 $4,716 $5,616 $5,950 $5,537 $2,719 $1,555 $29,130
CUSTOMER SERVICE INITIATIVES
Power Smart Residential Loan Program $431 $112 $50 -$5 $15 $179 -$22 -$108 -$655 -$702 -$545 -$646 -$563 -$404 $454 -$2,408
Residential Earth Power Loan Program - - - - - - - - - - $36 $53 $111 -$20 $38 $219
ecoEnergy $248 $287 $289 $346 -$10 $637 $489 -$108 $566 $382 $470 -$116 $2 $0 - $3,481
Solar Heater - - - - - - - $0 $2 - - - - - - $2
Residential PAYS - - - - - - - - - - $18 $425 $90 $91 - $624
Subtotal $679 $398 $339 $341 $5 $816 $467 -$216 -$88 -$320 -$21 -$283 -$360 -$333 $492 $1,917
DISCONTINUED/COMPLETED
Residential Thermostats Program - - - - - $106 $92 $18 $1 - - - - $0 - $217
New Homes Program - $11 $67 $70 $19 $30 $48 $0 $15 - $17 $1 - - - $279
High Efficiency Furnace and Boiler Program - - - - $249 $279 $437 $353 $194 $17 - - - - - $1,528
Subtotal - $11 $67 $70 $268 $414 $578 $371 $209 $17 $17 $1 - $0 - $2,024
RESIDENTIAL TOTAL $679 $409 $407 $411 $510 $1,739 $1,925 $876 $812 $4,413 $5,612 $5,668 $5,177 $2,387 $2,047 $33,071
COMMERCIAL
Incentive Based
Commercial Insulation Program - - - - - $72 $74 $172 $174 $218 $270 $114 $93 $136 $220 $1,543
Commercial Windows Program - - - - - $78 $83 $121 $140 $167 $174 $99 $69 $104 $195 $1,229
Commercial Custom Measures Program - - - - - - - - $57 $59 $92 $95 $139 $123 $157 $721
City Of Winnipeg Power Smart Agreement Program - - - - - - - - - - - - - - - -
Commercial Kitchen Appliances Program - - - - - - - $8 $23 $10 $27 $19 $9 $83 $40 $220
Power Smart Shops Program - - - - - - $1 $15 $79 $92 $12 - $1 $4 $6 $211
Commercial Building Optimization Program - - - - $72 $221 $154 $115 $153 $152 $80 $68 $77 $76 - $1,168
New Buildings Program - - - - - - - $142 $107 $119 $125 $337 $89 $99 $204 $1,222
HVAC - Boiler Program - - - - $99 $273 $289 $249 $344 $259 $288 $302 $304 $377 $212 $2,996
HVAC - CO2 Sensor Program - - - - - - - - - - - $25 $10 $46 $13 $94
Commercial Hot Water Program - - - - - - - - $22 $31 $14 - $2 $44 $54 $167
Power Smart Energy Manager - - - - - - $116 $92 $70 - $51 - $1 $1 - $330
Subtotal - - - - $171 $644 $717 $914 $1,170 $1,107 $1,134 $1,059 $794 $1,093 $1,101 $9,902
CUSTOMER SERVICE INITIATIVES
Commercial PAYS - - - - - - - - - - - $151 $92 $33 $181 $457
DISCONTINUED/COMPLETED
Commercial Spray Valves Program - - - - - $50 $30 $25 $17 $2 $1 - $0 - - $127
Commercial Clothes Washers Program - - - - - - - - - - - $0 - - - $0
Subtotal - - - - - $50 $30 $25 $17 $2 $1 $0 $0 - - $127
COMMERCIAL EXPLORATORY
Heat Recovery Ventilation Program - - - - - - - - - - $11 - - $6 - $16
Subtotal - - - - - - - - - - $11 - - $6 - $16
COMMERCIAL TOTAL - - - - $171 $694 $747 $939 $1,188 $1,109 $1,146 $1,209 $886 $1,131 $1,282 $10,502
INDUSTRIAL
Natural Gas Optimization Prorgram - - - - $97 $35 $90 $86 $164 $117 $173 $244 $201 $150 $200 $1,557
Subtotal - - - - $97 $35 $90 $86 $164 $117 $173 $244 $201 $150 $200 $1,557
EFFICIENCY PROGRAMS SUBTOTAL $679 $409 $407 $411 $777 $2,469 $2,762 $1,901 $2,163 $5,639 $6,930 $7,122 $6,265 $3,668 $3,529 $45,130
CUSTOMER SELF-GENERATION PROGRAMS
Bioenergy Optimization Program - - - - - - $13 $8 - - - - - - - $21
Support Costs $5 $90 $120 $361 $1,072 $1,353 $1,318 $2,000 $1,930 $1,605 $1,767 $1,527 $1,234 $1,370 $1,028 $16,780
GRAND TOTAL $684 $499 $526 $772 $1,849 $3,822 $4,092 $3,909 $4,093 $7,244 $8,697 $8,649 $7,499 $5,038 $4,557 $61,931

Note: May not add up due to rounding.



NATURAL GAS DSM 2016 Demand Side Management Plan APPENDIX D.4
Annual Incentive Costs
(2001702 - 2015/16)
(000's $)

Interim Cumulative

Estimate Total
2001702 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2015/16

RESIDENTIAL
Incentive Based
Home Insulation Program - - - - $195 $1,267 $2,156 $2,142 $2,457 $1,720 $1,589 $1,229 $931 $970 $791 $15,446
Affordable Energy Program - - - - - - $22 $338 $1,360 $328 $525 $417 $350 $5,939 $1,706 $10,985
Solar Water Heater Program - - - - - - - - - - - - - - - -
Water and Energy Saver Program - - - - - - - - - $556 $430 $47 $222 $255 $354 $1,864
Subtotal - - - - $195 $1,267 $2,178 $2,480 $3,817 $2,604 $2,543 $1,693 $1,502 $7,163 $2,852 $28,295
DISCONTINUED/COMPLETED
Residential Thermostats Program - - - - - $80 $36 $20 - - - - - - - $136
New Homes Program - - - $15 $39 $60 $86 - $71 $108 $47 $4 - - - $431
High Efficiency Furnace and Boiler Program - - - - $303 $994 $1,627 $2,794 $1,327 $14 - - - - - $7,059
Subtotal - - - $15 $341 $1,134 $1,749 $2,814 $1,398 $122 $47 $4 - - - $7,625
RESIDENTIAL TOTAL - - - $15 $536 $2,402 $3,927 $5,294 $5,216 $2,725 $2,591 $1,697 $1,502 $7,163 $2,852 $35,920
COMMERCIAL
Incentive Based
Commercial Insulation Program - - - - - $333 $729 $833 $1,060 $1,972 $1,485 $995 $1,635 $1,935 $1,383 $12,360
Commercial Windows Program - - - - - $45 $190 $338 $634 $823 $921 $699 $895 $1,140 $518 $6,204
Commercial Custom Measures Program - - - - - - - - $82 $94 $66 $411 $125 $32 $209 $1,019
City Of Winnipeg Power Smart Agreement Program - - - - - - - - - - - - - - -
Commercial Kitchen Appliances Program - - - - - - - $8 $31 $19 $20 $8 $6 $79 $193 $363
Power Smart Shops Program - - - - - - - - $1 $2 - $0 - - $2 $5
Commercial Building Optimization Program - - - - - - - $42 $79 $52 $38 $24 $48 - $282
New Buildings Program - - - - - - - - - $73 $74 $708 $108 $237 $1,239 $2,440
HVAC - Boiler Program - - - - - $311 $1,323 $1,122 $768 $959 $629 $879 $970 $905 $666 $8,533
HVAC - CO2 Sensor Program - - - - - - - - - - - $11 $0 $17 $38 $67
Commercial Hot Water Program - - - - - - - - - - - $0 - - $28 $28
Power Smart Energy Manager - - - - - - - $2 - $0 - $0 - - $2
Subtotal - - - - - $689 $2,243 $2,344 $2,655 $3,993 $3,234 $3,737 $3,788 $4,346 $4,276 $31,303

DISCONTINUED/COMPLETED
Commercial Spray Valves Program - - - - - $73 $24 $96 $9 $18 $0 - - $220
Commercial Clothes Washers Program - - - - - - - - - - - - -

Subtotal - - - - - $73 $24 $96 $9 $18 - - - $220
COMMERCIAL EXPLORATORY
Heat Recovery Ventilation Program - - - - - - - - - $4 - - - - $4
Subtotal - - - - - - - - - $4 - - - - - $4
COMMERCIAL TOTAL - - - - - $762 $2,266 $2,440 $2,664 $4,016 $3,234 $3,737 $3,788 $4,346 $4,276 $31,528
INDUSTRIAL
Natural Gas Optimization Prorgram - - - - - - $212 $265 $461 $616 $554 $519 $278 $438 $357 $3,700
Subtotal - - - - - - $212 $265 $461 $616 $554 $519 $278 $438 $357 $3,700
EFFICIENCY PROGRAMS SUBTOTAL - - - $15 $536 $3,163 $6,406 $7,998 $8,340 $7,356 $6,378 $5,953 $5,569 $11,947 $7,485 $71,147
CUSTOMER SELF-GENERATION PROGRAMS
Bioenergy Optimization Program - - - - - - - - - - - - - - -
Support Costs -
GRAND TOTAL = = = $15 $536 $3,163 $6,406 $7,998 $8,340 $7,356 $6,378 $5,953 $5,569  $11,947 $7,485 $71,147

Note: May not add up due to rounding.
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Appendix E - Program Evaluation Criteria

Manitoba Hydro's Power Smart programs take into account the underlying differences in the
electricity and natural gas industries and the nature of the programs evaluated. Power Smart
programs are assessed annually to ensure the individual programs as well as the overall portfolio of
programs are cost-effective and meeting intended market transformation objectives and targets.

Appendix E.1 - Nature of Electricity and Natural Gas Markets

The nature of the electricity and natural gas markets are similar, however unique differences exist and
need to be considered in Manitoba Hydro's Power Smart initiative.

For electricity, lower consumption in Manitoba and lower utility revenue is offset by higher revenues
realized by selling the conserved energy in the export market. Lower electricity consumption also
defers the need to invest in new transmission facilities that would be required to meet future
domestic demand. Load management and certain types of demand response initiatives are also unique
elements of electricity markets (e.g. short term price volatility creates opportunities for cost-effective
load management and demand response initiatives). The combined effect results in an economic
case for Manitoba Hydro to pursue electricity DSM in Manitoba.

With natural gas, lower consumption in Manitoba is offset by lower natural gas purchases from
Alberta. In general, this is a one-to-one relationship as Manitoba Hydro passes the cost of
primary natural gas and transportation through to its customers with no mark up on the commodity.
Load management opportunities are generally not available in the natural gas market as these
operational issues are handled through natural gas storage facilities.



Appendix E.2 - Program Categories
Customer Service Programs

Customer service programs are those programs offered as part of the overall Power Smart initiative that
represent the customer service levels that would be expected of a utility. Customer service programs
and services are assessed by the aggregate value realized by both the Corporation’s customers and the
Corporation. These assessments are undertaken on an ongoing basis and require a qualitative
evaluation of the benefits. Service levels are then adjusted accordingly.

Cost-Recovery Programs

Cost-recovery programs are those programs where the cost associated with the program is recovered
from participating customers through fees or charges (e.g. interest rates). The cost-effectiveness of
these programs is assessed annually with fees or charges adjusted accordingly.

Financial Loan Programs

Financial Loan Programs assists participating customers in the installation and/or upgrade of energy
efficient measures by offering low interest financing opportunities.

Incentive Based Programs

Incentive based programs are those programs where Power Smart uses a financial incentive to
encourage customer participation. Assessments provide feedback on the success and cost-effectiveness
of individual programs and the Power Smart portfolio. The results of these assessments drive program
design and strategy modifications.

Energy Efficient Codes and Standards

In many markets, the most effective and permanent form of market transformation for energy efficient
technologies and practices is the adoption of energy efficient codes and standards as it ensures that
customers do not revert to less efficient technologies/practices once the incentives and/or promotional
activities are discontinued. Consequently, the process of achieving these changes is complex and
lengthy as it involves many stakeholders, varying environmental and market conditions and market
acceptance.

Manitoba Hydro's strategy to affect change in codes and standards involves being an active participant
and in many cases, a driving force on a number of provincial and national energy efficiency codes and
standards committees (e.g. Manitoba Hydro representatives often chair committees). The focus of
Manitoba Hydro's efforts on these committees is towards developing new energy efficient technologies,
developing energy efficient codes and standards and facilitating market acceptance of new technologies
and building design practices.



Appendix E.3 - Economic Effectiveness Metrics

Manitoba Hydro uses a number of cost effective metrics to assess energy efficient opportunities,
including whether to pursue an opportunity, how an opportunity will be pursued, effectiveness of
program design options and the relative investment from ratepayers and participants. In addition to
guantitative assessments, Manitoba Hydro also considers various qualitative factors including equity
(i.e. reasonable participation by various ratepayer sectors such as lower income) and overall
contribution towards having a balanced energy conservation strategy and plan.

Quantitative assessments include using the following cost effective metrics:
Integrated Metrics
- Societal Cost (SC)
- Total Resource Cost (TRC)
- Total Resource Cost NPV (TRC NPV)
- Levelized Resource Cost (LRC)
Utility Metrics
- Rate Impact Measure Cost (RIM)
- Net Utility Benefit (NUB)
- Utility Net Present Value (Utility NPV)
- Levelized Utility Cost (LUC)
Customer Metrics
- Simple Customer Payback calculation
- Participating Customer Cost (PC)

- Participating Customer Cost Net Present Value (PC NPV)



Integrated Metrics

Societal Cost (SC)

The Societal Cost (SC) metric measures the net economic benefit as measured by the TRC, plus additional
indirect benefits such the avoided environmental or societal externalities (e.g. reduced health care costs,
increase productivity, employment) and “non-priced” benefits enjoyed by participants (improved comfort,
improved heath).

Where:

(PV (Marginal Benefits) x 1.10) + PV [Measurable Non-Energy benefits)

PV (Total Program Admin Costs + Incremental Product Costs)

For electricity, the Marginal Benefits includes the revenue realized by Manitoba Hydro from conserved electricity being sold in the
export market, the avoided cost of new infrastructure (e.g. electric transmission facilities).

Measurable non-energy benefits (e.g. water savings).

For natural gas, the Marginal Benefits includes Manitoba Hydro’s avoided cost of purchasing natural gas, avoided transportation
costs, the value of reduced greenhouse gas emissions (GHGs) and measurable non-energy benefits (e.g. water savings).

Total Program Admin Costs includes the administrative costs involved in program planning, design, marketing, implementation and
evaluation. It includes all costs associated with offering the Power Smart program, except for customer incentive costs.

Incremental Product Costs includes the total incremental cost associated with implementing an energy efficient opportunity. It is the
difference in costs between the energy efficient technology and the standard technology that would have been installed in the
absence of the program. Manitoba Hydro pays incentives to free riders but does not include the savings or the associated incremental
product costs related to free riders.



Total Resource Cost (TRC)

The Total Resource Cost (TRC) metric assesses whether the benefits that are associated with an energy
efficiency program are greater than the costs. This assessment is undertaken irrespective of who
realizes the benefits and who pays the costs with any economic transfers between the Corporation and
the participating customer being excluded.

In general, if program offers greater benefits relative to costs, then a program for pursuing the
opportunity should be considered, however Manitoba Hydro will also consider supporting certain
programs where the benefits are less than the costs. In the latter case, the rationale driving the
support will be driven by other qualitative factors such as supporting emerging technologies (e.g. solar
panels) or targeting low participation market sectors (e.g. lower income). The Total Resource Cost
metric is defined as follows:

Where:

PV (Marginal Benefits) + PV (Measurable Non-Energy Benefits)
TRC =

PV (Total Program Admin Costs + Incremental Product Costs)

For electricity, the Marginal Benefits includes the revenue realized by Manitoba Hydro from conserved electricity being sold in
the export market, the avoided cost of new infrastructure (e.g. electric transmission facilities).

Measurable non-energy benefits (e.g. water savings).

For natural gas, the Marginal Benefits includes Manitoba Hydro’'s avoided cost of purchasing natural gas, avoided transportation costs,
the value of reduced greenhouse gas emissions (GHGs) and measurable non-energy benefits (e.g. water savings).

Total Program Admin Costs includes the administrative costs involved in program planning, design, marketing, implementation and
evaluation. It includes all costs associated with offering the Power Smart program, except for customer incentive costs.

Incremental Product Costs includes the total incremental cost associated with implementing an energy efficient opportunity. It is the
difference in costs between the energy efficient technology and the standard technology that would have been installed in the
absence of the program. Manitoba Hydro pays incentives to free riders but does not include the savings or the associated incremental
product costs related to free riders.



Total Resource Cost Net Present Value (TRC NPV)

The Total Resource Cost Net Present Value (TRC NPV) calculation reveals if the economic value of the
benefits that are associated with an energy efficiency program are greater than the costs.

Where:

TRC NPV = (PV (Marginal Benefits) + PV (Measurable Mon-Energy Benefits)) -

PV (Total Program Admin Costs + Incremental Product Costs)

For electricity, the Marginal Benefits includes the revenue realized by Manitoba Hydro from conserved electricity being sold in
the export market, the avoided cost of new infrastructure (e.g. electric transmission facilities) and measurable non-energy benefits
(e.g. water savings).

For natural gas, the Marginal Benefits includes Manitoba Hydro’s avoided cost of purchasing natural gas, avoided transportation costs,
the value of reduced greenhouse gas emissions (GHGs) and measurable non-energy benefits (e.g. water savings).

Total Program Admin Costs includes the administrative costs involved in program planning, design, marketing, implementation and
evaluation. It includes all costs associated with offering the Power Smart program, except for customer incentive costs.

Incremental Product Costs includes the total incremental cost associated with implementing an energy efficient opportunity. It is the
difference in costs between the energy efficient technology and the standard technology that would have been installed in the
absence of the program. Manitoba Hydro pays incentives to free riders but does not include the savings or the associated incremental
product costs related to free riders.



Levelized Resource Cost (LRC)

The Levelized Resource Cost (LRC) is used to determine the overall economic resource cost of energy
saved through an energy efficiency program. The LRC provides a levelized cost of energy saved per
unit over a fixed time period. The Levelized Resource Cost is defined as follows:

PV (Incremental Product Costs + Total Program Admin Costs)
LRC =

PV (Energy)

Where:

Incremental Product Costs includes the total incremental cost associated with implementing an energy efficient opportunity. It is the
difference in costs between the energy efficient technology and the standard technology that would have been installed in the absence

of the program. Manitoba Hydro pays incentives to free riders but does not include the savings or the associated incremental product
costs related to free riders.

- Utility Program Admin Costs includes administrative costs incurred by Manitoba Hydro for staff involved in program planning,

design, marketing, implementation and evaluation. It includes all costs associated with offering the Power Smart program, except for
customer incentive costs.

- Energy includes the annual energy savings.



Utility Metrics

Rate Impact Measure Cost (RIM)

The Rate Impact Measure (RIM) metric is used to provide an indication of the long term impact of an
energy efficient program on energy rates. The metric is a benefit/cost ratio that represents the
economic impact of a program from the ratepayer's perspective. All program related savings and
costs incurred by the utility, including revenue loss and incentive payments, are taken into account
in this assessment. The Rate Impact Measure metric is defined as follows:

Where:

PV (Utility Marginal Benefits)

PV (Revenue Loss + Utility Program Admin Costs + Incentives)

For electricity, the Utility Marginal Benefits includes the revenue realized by Manitoba Hydro from conserved electricity being
sold in the export market and the avoided cost of new infrastructure (e.g. electric transmission facilities).

For natural gas, the Utility Marginal Benefits includes Manitoba Hydro's avoided cost of purchasing natural gas and avoided
transportation costs.

Revenue Loss includes Manitoba Hydro's lost revenue associated with the participants’ reduced energy consumption (i.e.
customer energy bill reductions).

Utility Program Admin Costs includes administrative costs incurred by Manitoba Hydro for staff involved in program planning,
design, marketing, implementation and evaluation. It includes all costs associated with offering the Power Smart program,
except for customer incentive costs.

Incentives include the funds transferred from Manitoba Hydro to the participant associated with implementing the Power Smart
measure. Manitoba Hydro pays incentives to free riders but does not include the savings.



Net Utility Benefit (NUB)

The Net Utility Benefit (NUB) metric is used to measure the energy saving benefits to the utility net
of any revenue losses. Marginal benefits, after deductions from lost revenue are compare to the cost
incurred by the by the utility. The Net Utility Benefit metric is defined as follows:

Where:

PV (Utility Marginal Benefits) - PV (Revenue Loss)
MNUE =

PV (Utility Program Admin Costs + Incentives)

For electricity, the Utility Marginal Benefits includes the revenue realized by Manitoba Hydro from conserved electricity being
sold in the export market and the avoided cost of new infrastructure (e.g. electric transmission facilities).

For natural gas, the Utility Marginal Benefits includes Manitoba Hydro's avoided cost of purchasing natural gas and avoided
transportation costs.

Revenue Loss includes Manitoba Hydro’s lost revenue associated with the participants’ reduced energy consumption (i.e. customer
energy bill reductions).

Utility Program Admin Costs includes administrative costs incurred by Manitoba Hydro for staff involved in program planning,
design, marketing, implementation and evaluation. It includes all costs associated with offering the Power Smart program,
except for customer incentive costs.

Incentives include the funds transferred from Manitoba Hydro to the participant associated with implementing the Power Smart
measure. Manitoba Hydro pays incentives to free riders but does not include the savings.

Utility Net Present Value (Utility NPV)

The Utility Net Present Value (Utility NPV) calculation reveals from the Utility's perspective, if the
economic value of the benefits that are associated with an energy efficiency program are greater than

the costs.

Litility NPV = PV (Marginal Benefits — Revenue Loss) - PV (Utility Program Admin Costs + Incentives)

Where:

For electricity, the Utility Marginal Benefits includes the revenue realized by Manitoba Hydro from conserved electricity being
sold in the export market and the avoided cost of new infrastructure (e.g. electric transmission facilities).

For natural gas, the Utility Marginal Benefits includes Manitoba Hydro's avoided cost of purchasing natural gas and avoided
transportation costs.

Revenue Loss includes Manitoba Hydro’s lost revenue associated with the participants’ reduced energy consumption (i.e. customer
energy bill reductions).

Utility Program Admin Costs includes administrative costs incurred by Manitoba Hydro for staff involved in program planning,
design, marketing, implementation and evaluation. It includes all costs associated with offering the Power Smart program,
except for customer incentive costs.

Incentives include the funds transferred from Manitoba Hydro to the participant associated with implementing the Power Smart
measure. Manitoba Hydro pays incentives to free riders but does not include the savings.



Levelized Utility Cost (LUC)

The Levelized Utility Cost (LUC) is used to provide an economic cost value for the energy saved
through an energy efficiency program. The LUC provides the total cost of the conserved energy
based upon the utility’s investment on behalf of the ratepayer on a per unit basis levelized over a
fixed time period. The cost value allows for a comparison to other supply options and other DSM
programs occurring over different timeframes. The Levelized Utility Cost is defined as follows:

PV (Utility Program Admin Costs + Incentives)

LUC =
PV (Energy)

Where:
- Utility Program Admin Costs includes administrative costs incurred by Manitoba Hydro for staff involved in program planning,

design, marketing, implementation and evaluation. It includes all costs associated with offering the Power Smart program,
except for customer incentive costs.

- Incentives includes the funds transferred from Manitoba Hydro to the participant associated with implementing the Power
Smart measure. Manitoba Hydro pays incentives to free riders but does not include the savings.

- Energy includes the annual energy savings.



Customer Metrics

Simple Customer Payback Calculation (Payback)

The Simple Customer Payback calculation provides the simple payback of implementing an energy
efficient opportunity for customers. This value outlines the amount of time required before the
customer recovers the incremental product cost. The value is useful in projecting customer
participation rates for energy efficient opportunities. The Customer Payback is defined as follows:

Where:

Participant Costs - Incentives
CP =

Annual Bill Reductions

Participant Costs includes the participant’s total incremental cost associated with implementing the energy efficient opportunity,
which is  the difference in costs between the energy efficient technology and the standard technology that would have been
installed in the absence of the program.

Incentives include funds provided by Manitoba Hydro and external parties to the participant associated with implementing the
energy efficient opportunity.

Annual Bill Reductions include the first year dollar reductions in the customer’s electricity, natural gas, and water bills.

Participating Customer Cost (PC)

The Participating Customer Cost (PC) metric evaluates from a customer perspective if the benefits
that are associated with an energy efficiency program are greater than the costs over the life of
the measure. The Participating Customer Cost is defined as follows:

Where:

PV (Incentives + Revenue Loss)
PC =

PV (Incremental Product Costs)

Incentives include the funds transferred from Manitoba Hydro to the participant associated with implementing the Power Smart
measure.

Revenue Loss includes Manitoba Hydro’s lost revenue associated with the participants’ reduced energy consumption (i.e. customer
energy and measurable non-energy (i.e. water) bill reductions).

Incremental Product Costs includes the total incremental cost associated with implementing an energy efficient opportunity.
It is the difference in costs between the energy efficient technology and the standard technology that would have been
installed in the absence of the program.



Participating Customer Cost Net Present Value (PC NPV)

The Participating Customer Cost Net Present Value (PC NPV) calculation reveals from the customer’s
perspective, if the economic value of the benefits that are associated with an energy efficiency program
are greater than the costs over the life of the measure.

PC NPV = PV (Incentives + Revenue Loss) - PV (Incremental Product Costs)

Where:

Incentives include the funds transferred from Manitoba Hydro to the participant associated with implementing the Power Smart
measure.

Revenue Loss includes Manitoba Hydro's lost revenue associated with the participants’ reduced energy consumption (i.e.
customer energy and measurable non-energy (i.e. water) bill reductions).

Incremental Product Costs includes the total incremental cost associated with implementing an energy efficient opportunity.

It is the difference in costs between the energy efficient technology and the standard technology that would have been
installed in the absence of the program.



Appendix E.4 - Other DSM Program Assumptions

Market Transformation

Market transformation is a strategic intervention to achieve a lasting, significant share of energy
efficient products and services in targeted markets. Manitoba Hydro’'s Power Smart strategy focuses on
creating a sustainable market change where energy efficient technologies and practices become the
market standard.

However, market transformation is difficult to measure. Manitoba Hydro has made significant
progress in developing specific methodologies for measuring its impacts. Wherever possible,
Manitoba Hydro has attempted to obtain sales/technology specific data to calculate a program’s true
effect. Difficulties arise in 1) obtaining sales data for areas outside of Manitoba for comparison
purposes and in 2) obtaining sales information for Manitoba that fall outside of Power Smart
program participation. In some instances, qualitative information is used to determine a program’s
impact on the market. Manitoba Hydro plans to continue work to further quantify and report on the
influence of market transformation within the Manitoba marketplace.

Participant Reinvestment

Participant reinvestment is a marketing assumption which measures the program’s influence on a
participant’s decision to repurchasing the energy efficient technology once the initial product life of the
energy efficient technology has ended.

Interactive Effects

Interactive effects are related to the impacts of implementing certain electric efficiency opportunities. As
a consequence of implementing a more efficient technology, less heat is often produced. The
interactive effect refers to the offsetting need to supplement heat as a result of implementing the
energy efficient technology. For example, a CFL emits less heat than a traditional incandescent light
bulb; therefore it will take more natural gas to heat the area after the CFL is installed. With the
creation of natural gas DSM, electric DSM programs are required to quantify increases in natural gas
usage due to interactive effects.
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