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Appendix B.Peak Demand Forecast

Appendix B describes the methodologies used to develop the demand forecast (peak and
duration) for the Windsor-Essex Region IRRP studies. Forward-looking estimates of electricity
demand were provided by each of the participating LDCs and informed by the forecast base
year and starting point provided by the IESO. The sections that follow describe the weather
correction methodology, the approaches and methods used by each LDC to forecast demand
in their respective service area, the conservation and distributed generation (“"DG")
assumptions, hourly forecasting methodology, and high forecast scenario assumptions.

B.1 Method for Accounting for Weather Impact on Demand

Weather has a large influence on the demand for electricity, so to develop a standardized starting
point for the forecast, the historic electricity demand information is weather-normalized. This section
details the weather normalization process used to establish the starting point for regional demand
forecasts.

First, the historical loads were adjusted to reflect the median peak weather conditions for each
transformer station in the area for the forecast base year (i.e., 2022 for the Windsor-Essex IRRP).
Median peak refers to what peak demand would be expected if the most likely, or 50th percentile,
weather conditions were observed. This means that in any given year there is an estimated 50%
chance of exceeding this peak, and a 50% chance of not meeting this peak. The methodological
steps are described in Figure 2, and were undertaken for both the summer and winter seasons.

Figure 1 | Method for Determining the Weather-Normalized Peak (Illustrative)

1400 Data points are . q
every warm En X
1350 working day in 2 btandald.erra.:ar of o
a single year the rcgressmn_is Actual peak (due to
. added back on; extreme weather):
1300 accounts for —_— = not diractly factored
uncertainty and non- r\\ into determination of
1250 : weather factors 2 Y normalized peak
- 2. Linear o I .
= regression defines | 3. Relation
= 1200 this year's weather- o-——0 determines
o demand relation ;™ [ expected
L 450 o Q- demand based
>1150 \ b © | i
3 Og on “normal
S 4100 0.,9 6% ° 1 peak weather
gl o9 %S °
g oNo PT° . e !
- o | 5 o I
1050 o0 B o
o S +] 08) < I
1000 7 0°0 i
o o Weaa
15 1. Weekends, el peak
950 o o o holidays, and ! <€— weatherforthe
o __— outliers | area (median peak
& outiter © < removed from condition in
R o (Friday before analysis I historical data)
holiday)
I
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Daily Peak Weather (3-day weighted average humidex) [degC]

Windsor-Essex IRRP Appendices, 09/26/2024 | Public



The station-level 2022 median weather summer and winter peaks were provided to each LDC. This
data was used as a starting point from which the LDCs could develop 20-year gross median demand
forecasts using their preferred methodologies (described in the next sections).

Once the 20-year, median peak demand forecasts were submitted to the IESO, the normal weather
forecast was adjusted to reflect the impact of extreme weather conditions on electricity demand, and
forecast demand savings from CDM and contracted DG were accounted for. The studies used to
assess the adequacy and reliability of the electric power system are generally required to be based
on extreme weather demand — typically the expected demand under the hottest (or coldest) weather
conditions that can be reasonably expected to occur. Peaks that occur during extreme weather (i.e.,
summer heat waves in southern Ontario) are generally when the electricity system infrastructure is
most stressed.

B.2 E.L.K.: Gross Forecast Methodology and Assumptions

Incorporated in 2000, E.L.K. Energy Inc. is the result of a merger of the Hydro-Electric Commission
for the Town of Essex, the Corporation of the Town of Lakeshore Hydro-Electric Commission, and the
Kingsville Hydro Electric Commission. The Corporation of the Town of Essex (Town of Essex) is the
company’s sole shareholder. E.L.K. serves approximately 12,500 customers in the towns of Essex,
Lakeshore and Kingsville, with six non-contiguous areas serving the communities of Belle River,
Comber, Cottam, Essex, Harrow and Kingsville. As illustrated in the yellow-shaded areas in Figure 3,
the total service territory is approximately 22 km?, with approximately 175 km of transmission line.

Figure 2 | Map of the County of Essex Showing E.L.K. Service Territory

With the majority (almost 90 per cent) of its customers residential, E.L.K. continues to invest in
improving both infrastructure and the customer experience — the latter through cost-effective
interactive tools.
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E.L.K. remains a strong and cost-effective utility, as evidenced in its positive financial ratios,
operational effectiveness, and service quality ratios that exceed the targets mandated in the OEB
scorecard.

B.2.1 Factors that Affect Electricity Demand

Beyond organic load growth from factors such as population increase, the primary driver of growth in
the E.L.K. service territory is electrification across all customer types — residential, commercial, and
industrial. Industrial growth in the service territory is lower than that of other LDCs in the region, due
in part to the smaller share of industrial customers supplied by E.L.K.

B.2.2 Forecast Methodology and Assumptions

Load forecasts were developed based on historical load growth and demand. There are no known
behind-the-meter generation projects planned for E.L.K.’s service areas.

E.L.K. applied flat year-over-year growth rates to their starting point loads, citing the uncertainties
surrounding EV penetration and electrification. E.L.K. used the same demand forecast for the
reference and high scenarios.

B.3 Entegrus: Gross Forecast Methodology and Assumptions

Owned by the Municipality of Chatham-Kent, the City of St. Thomas, and Corix Utilities, Entegrus
Powerlines Inc. has customers connected to two transformer stations within the study area:
Leamington TS and Tilbury West DS. Entegrus’ service area is illustrated in Figure 4.

Windsor-Essex IRRP Appendices, 09/26/2024 | Public 3



Figure 3 | Map of the Municipality of Chatham-Kent Showing Entegrus Service Territory
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Since March 25, 2018, Entegrus customers in the town of Wheatley have been fed from the M23
feeder out of Leamington TS. Previously, the town was supplied from the M3 feeder out of Kingsville
TS. Historic peaks are due to native load, with the majority of demand in the summer from
residential load (65%), whereas there is a larger proportion of commercial load in the winter (53%).
No capability exists in this area for load transfer to another station.

Entegrus customers in the town of Tilbury are connected to the F1 and F2 feeders out of Tilbury
West DS. Historical peaks at this station occurred under normal operating conditions, driven primarily
by industrial loads (approximately 60%). As this is the only station serving the town there is no
possibility of peaks occurring due to load transfer. There is a solar farm with peak capacity of 5 MW
connected to Tilbury West DS, which was transferred from the now decommissioned Tilbury TS.

B.3.1 Factors that Affect Electricity Demand

Entegrus expects residential load growth to be driven by home heating and transportation
electrification rather than customer base growth. It was assumed that heat pumps achieve nearly
100 percent adoption by 2040 within the Entegrus service territory, with air-source heat pumps being
installed only as existing gas furnaces fail, rather than through incentivized replacement programs.

Entegrus based their EV adoption rate on vehicle purchase rates provided by Statistics Canada,
assuming that the share of EV to internal combustion engine vehicles stays on trend to meet federal
targets.

B.3.2 Forecast Methodology and Assumptions
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Entegrus assumed a flat year-over-year growth rate due to industrial and commercial load growth.
For their EV and electrification forecast assumptions, Entegrus included a time factor in their peak
MW contribution calculations — an hourly load profile was examined, and applicable hours were
selected to be counted towards the peak. For the reference forecast, a one percent year-over-year
industrial and commercial growth rate and an EV charging diversity factor of 25% at peak was
incorporated. For the high forecast, a three percent industrial and commercial growth rate along with
a 50 percent EV charging diversity factor at peak was used.

In addition to DG contributions from Entegrus resources the IESO has visibility on, Entegrus provided
information on a 5 MW solar facility connected at Tilbury West DS. For this facility, Entegrus provided
DG contribution peak info directly to the IESO for use in the DG forecast.

B.4 ENWIN: Gross Forecast Methodology and Assumptions

ENWIN Utilities Ltd. is responsible for the distribution of electricity and water, and the servicing and
maintenance of electricity and water infrastructure, in the City of Windsor, excluding the annexed
area.

Figure 4 | Map of the City of Windsor Showing ENWIN Service Territory

As at the 2021 census, ENWIN served a population of over 229,000 residents in Windsor, with over
90,000 customers at the end of 2022. As shown in Figure 5, ENWIN's service territory as of
December 2002 is bounded by the area within the City of Windsor and is approximately 120 km?,
with more than 4,700 km of transmission line. Areas that were annexed in January 2003 are served
by Hydro One.
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ENWIN does not have any load transfers in effect with adjacent utilities and is considered a primarily
overhead utility with a 60/40 split of overhead and underground primary feeder conductors. The
LDC'’s entirely urban service territory has experienced a slow growth rate and longer recovery from
the economic downturn in 2008, with the potential growth limited by the fact that most of its land
has already been developed.

B.4.1 Factors that Affect Electricity Demand

The Windsor area has the potential for significant population and economic growth with the
possibility of large industrial customers choosing to locate in the area.

Aside from projected residential growth in Windsor, the electrification of buildings and transportation
as well as the effects of climate change were incorporated into the ENWIN station forecasts. ENWIN
relied on the load forecast survey information provided by the City of Windsor for accurate
residential, commercial, and industrial assumptions and their associated forecasted energy use.
Detailed items factored into the forecast include heat pumps, EVs, new housing, feeder
reconfigurations, commercial heating, and an increase in warm weather days where cooling is
required.

B.4.2 Forecast Methodology and Assumptions

As the primary electricity distributor in Windsor, ENWIN derived many of its forecast methodologies
and assumptions from the demand forecast survey completed by the City of Windsor for this IRRP
cycle. On the residential side, several variables were studied including future energy savings in
existing and municipally- and provincially committed housing, electrification of heating in existing
households, EV adoption and mileage estimates, and the electrification of public transit. The impact
of overnight charging of electric transportation was also considered. Additional studied variables
include the electrification of commercial heating, municipal buildings and the corporate fleet, the
expansion of municipal services to support population growth, and an increase in days above 30
degrees Celsius with accompanying cooling load.

The reference and high forecast scenarios provided by ENWIN are differentiated by altering the
above variables. In general, the high forecast sees higher household energy usage, a more rapid
transition to electric heating in buildings, higher adoption of electric transportation, and warmer
weather due to climate change.

During the forecast development process, ENWIN worked with the IESO to provide information on
historic load transfers at their supplied stations to construct a more accurate depiction of historical
peak demand. ENWIN factored future load transfers and feeder reconfigurations into their load
forecast submission.

There are several embedded generation projects connected to ENWIN services with contract types
varying from net metering to load displacement to the IESO-procured FIT and micro FIT. In addition
to DG contributions from ENWIN resources the IESO has visibility on, ENWIN provided the IESO with
information on contracted generation in their service territory. The IESO incorporated DG resources
with a known offer to connect date into the DG forecasts for this IRRP.
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B.5 Essex Powerlines Corporation: Gross Forecast Methodology and
Assumptions

Essex Powerlines Corporation is wholly owned by Essex Power Corporation which, in turn, is wholly
owned by the towns of Amherstburg, LaSalle, and Tecumseh and the Municipality of Leamington.

Essex Powerlines services over 31,000 customers, but not all customers in any area except the Town
of LaSalle. In the other towns, the rural areas are serviced by Hydro One Networks Inc. The Essex
Powerlines customer base is primarily residential and small commercial, with very few large industrial
customers. Figure 6 illustrates the over 90 km? service territory and connected transformer stations
(TS) of Essex Powerlines in grey.

Figure 5 | Map of the County of Essex Showing Essex Powerlines Service Territory
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In recent years, several factors have contributed to Essex Powerlines’ expansion, including
subdivision and apartment/condominium load growth along with related commercial growth. Essex
Powerlines has continued to find processes and products to maintain costs, while improving reliability
and customer responsiveness.

Essex Powerlines connected to Leamington TS in late 2018 and is seeing both residential and
commercial spin-off growth due to greenhouse expansion. LaSalle is expanding rapidly in the
residential sector, reaching as far as Amherstburg. Between 2020 to 2030, the Town of LaSalle is
anticipated to average approximately 257 new housing units per year and the institutional population
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is anticipated to increase by approximately 60 people per year. Whereas, Tecumseh has limited
growth potential due to only small pockets of undeveloped land.

B.5.1 Factors that Affect Electricity Demand

As the majority of customers connected to Essex Powerlines are residential and commercial, load
growth in the service territory is driven by new housing as a result of organic population growth, as
well as EV adoption and the electrification of buildings. Demand due to industrial customers
constitutes a small percentage of the overall demand Essex Powerlines serves, and Essex Powerlines
does not foresee industrial growth in its territory at the same scale as other LDCs in the region.

Each community in the Essex Powerlines service territory was contacted during the forecast
development process to review and provide feedback on the Essex Powerlines forecasts. This
information was incorporated in the forecasting process of known developments and expected
increase in population over the forecast period.

B.5.2 Forecast Methodology and Assumptions

The Essex Powerlines forecast methodology was based on known developments in their service
territory and on the square footage of each unit in development. For residential and commercial
developments, a 2 watt per square foot rate was assumed. For industrial developments, load
information was solicited directly from the industrial developer.

Essex Powerlines assumed residential electrification adoption rates of 10 percent for new residential
and 2 percent for existing residential infrastructure. Future developments — both committed and
projected infill — were factored into the forecast, with the latter being estimated using a flat growth
factor.

Projected demand due to EV charging was estimated by applying a 20 percent year-over-year growth
factor to existing EV penetration amounts. The existing EV penetration is based on identified units in
the Essex Powerlines service territory that would have contributed to peak demand. Overnight
demand due to EV charging was not included in the forecast.

Essex Powerlines differentiated their reference and high forecast scenarios based on certainty. The
reference scenario contains known or expected developments. The high scenario is speculative,
incorporating potential but unconfirmed developments from municipalities.

B.6 Hydro One Networks Inc. Distribution: Gross Forecast Methodology and
Assumptions

Hydro One Networks Inc. Distribution (HONI dx) provides service to the municipalities and towns
across the Windsor-Essex region. Hydro One Distribution services the majority of customers directly
connected to the Hydro One distribution system, with three embedded LDCs (Essex, E.L.K Energy
Inc, and Entegrus) connected to the Hydro One distribution system.

B.6.1 Factors that Affect Electricity Demand

HONI dx supplies electricity to a wide range of customers in multiple communities throughout the
Windsor-Essex region. Electricity demand at HONI dx-connected stations is forecasted to grow from a
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mixture of economic and demographic factors, as well as EVs and electrification across all customer
types. Growth due to EVs and electrification was estimated in a manner that is consistent with
current government policies and local information.

As a major electricity supplier of the greenhouse sector in the Windsor-Essex region, HONI dx has
been greatly influenced by the recent and projected growth of the sector. To accommodate this
demand, multiple IESO-recommended projects are already being considered for implementation.
South Middle Road TS DESN2 is projected to come in-service in 2025, alongside DESN1 which began
operation in summer 2022. Two new 230kV DESNs in the Leamington area are also projected to be
required in the near- to mid-term and are included as a component of the Greenhouse Forecast line
item in the planning load forecasts.

B.6.2 Forecast Methodology and Assumptions

The contribution to growth rates at HONI dx stations measures year-over-year percent growth due to
EVs, electrification, and economic and demographic factors. For example, the total load growth in
Belle River TS in 2024 is forecasted to be 1.2 percent, of which 0.2 percent is due to EVs, 0.001
percent is due to electrification, and 1 percent is due to other factors including economic and
demographic factors.

HONI dx differentiated their reference and high scenario forecasts based on firmness of load. In
addition to the annual growth rate explained above, greenhouse customer connections that have
completed New Customer Connection Information (NCCI) forms were included in the reference
forecast. The high forecast incorporates the zoning plans provided by the County of Essex and
municipalities in the region, translating this to electricity demand by assigning estimates based on
square footage. Industrial and greenhouse loads were also inflated in the high forecast to
encapsulate speculative but not confirmed connections, such as potential customers that have not
provided formal NCCI forms.

B.7 Additional Forecast Methodology and Assumptions

Two separate line items, one for the remainder of the greenhouse forecast and one for the remainder
of the industrial forecast, were incorporated into the load forecasts. These line items have been
separated because they include projects either that have been very recently approved for
development (included in the reference and high forecasts) or that are still speculative (included the
high forecast), and as such have not yet been assigned to transformer stations.

The inclusion of these line items provides a clearer picture of expected and potential load growth in
the Windsor-Essex region and allows for the Technical Working Group to create plans to address this
demand without the need to assume loading at specific areas and stations.

B.7.1 Greenhouse Forecast

The Greenhouse Forecast line item incorporates future greenhouse growth in the Leamington area as
provided by HONI dx for the reference and high forecasts, based on varying levels of customer
commitment. The high load forecast also includes additional growth captured from the 2021 West of
London Bulk Transmission Report.
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The map below illustrates the geographic area of potential greenhouse developments that were
identified to the TWG through the Ontario Greenhouse Vegetable Growers — the not-for-profit
organization representing over 170 members who grow greenhouse tomatoes, cucumbers and bell
peppers in Ontario, Canada.

Figure 6: Illustrative Map of Potential Greenhouse Land Developments Identified in
Windsor-Essex
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B.7.2 Industrial Forecast

The Industrial Forecast line item was developed using inputs provided by the municipalities as well as
Invest WindsorEssex — the not-for-profit organization supported by the City of Windsor and County of
Essex responsible for advancing economic development in the region. The municipalities supplied
information on potential industrial land developments, as well as reference and high scenario
industrial expansion forecasts in some cases; these were incorporated in the reference and high load
forecasts accordingly. Invest WindsorEssex project information was included in the forecasts based
on tiers of certainty — firm, committed projects were included in the reference forecast, whereas
known but unconfirmed projects were additionally included in the high forecast. As there was no
incremental load forecast provided by Invest WindsorEssex, the IESO developed a forecast for this
purpose, using the estimated in-service years and ramping uploads where in-service years were not
specified.

Figure 7: Illustrative Map of Potential Industrial Land Developments Identified in
Windsor-Essex
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The map below illustrates the geographic area of potential industrial developments that were
identified to the TWG by the municipalities and Invest WindsorEssex.

To avoid double-counting load whilst capturing a reasonable projection of industrial growth in the
region, a multi-level approach was taken for this line item. In the near-term (from 2023 to 2028),
forecast information from Invest WindsorEssex was used, under the assumption that this information
more accurately depicts potential near-term industrial developments. In the medium- to long-term
(from 2029 onwards), the higher of the Invest WindsorEssex or municipal forecasts was used.

Additional industrial development information provided by municipalities in the region was already
incorporated in the station forecasts provided by LDCs.

B.8 Conservation and Demand Management Assumptions

Energy efficiency measures can reduce the electricity demand and their impact can be separated into
the two main categories: Building Codes & Equipment Standards, and Energy Efficiency programs.
The assumptions used for the Windsor-Essex IRRP forecast are consistent with the energy efficiency
assumptionsin the IESO’s 2024 Annual Planning Outlook including the 2021 — 2024 CDM Framework.
The savings for each category were estimated according to the forecast residential, commercial, and
industrial gross demand. A top-down approach was used to estimate peak demand savings from the
provincial level to the Windsor-Essex IESO transmission zone and then allocated to the Windsor-
Essex Region. This section describes the process and methodology used to estimate energy efficiency
savings for the Windsor-Essex Region and provides more detail on how the savings for the two
categories were developed.
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B.9.1. Estimated Savings from Building Codes and Equipment Standards

Ontario building codes and equipment standards set minimum efficiency levels through regulations
and are projected to improve and further contribute to demand reduction in the future. To estimate
the impact on the region, the associated peak demand savings for codes and standards by sector
were estimated for the West zone and compared with the gross peak demand forecast for each zone.
From this comparison, annual peak reduction percentages were developed for the purpose of
allocating the associated savings to each station in the region, as further described below.

Consistent with the gross demand forecast, 2022 was used as the base year. New peak demand
savings from codes and standards were estimated from 2023 to 2044. The residential annual peak
reduction percentages for each year were applied to the forecast residential peak demand at each
station to develop an estimate of peak demand impacts from codes and standards. The same is done
for the commercial sector. The sum of the savings associated with the two sectors are the total peak
demand impact from codes and standards. It is assumed that there are no savings from codes and
standards associated with the industrial sector.

B.9.2. Estimated Savings from Energy Efficiency Programs

In addition to codes and standards, the delivery of CDM programs reduces electricity demand. The
impact of existing and planned CDM programs were analyzed, which include the 2021 — 2024 CDM
Framework, the existing federal programs, and the assumed continuation of provincial programs
beyond 2024 at savings levels consistent with the current framework adjusted for gross demand
growth.! A top down approach was used to estimate the peak demand reduction due to the delivery
of these programs, from the province, to the West zone, and finally to the stations in the region.
Persistence of the peak demand savings from energy efficiency programs were considered over the
forecast period.

Similar to the estimation of peak demand savings from codes and standards, annual peak demand
reduction percentages from program savings were developed by sector. The sectoral percentages
were derived by comparing the forecasted peak demand savings with the corresponding gross
forecasts in the West zone. They were then applied to the sectoral gross peak forecast of each
station in the region.

B.9.3. Total Energy Efficiency Savings and Impact on the Planning Forecast

As described in the above sections, peak demand savings were estimated for each sector, and
totalled for each station in the region. The analyses were conducted under normal weather
conditions. The resulting forecast savings were applied to gross demand to determine net peak
demand for further planning analyses.

1 On October 4, 2022 the Minister of Energy directed the IESO to expand the 2021-2024 CDM Framework, increasing savings targets. Due
to the timing of this directive, the Niagara IRRP’s CDM assumptions reflect the 2021-2024 CDM Framework’s original savings levels.
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