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[ RN 2 Ovétiieva afiMajor Federal Policy and Regulations

ObjECtive

. Canadian Net-Zero Emissions

[oF]

O N
1)

@¥

A

Accountability Act (2021) and

Clean Electricity Regulations
(CER)

Clean Fuel Standard
(CFS)

Zero-Emission Vehicle
(ZEV) Mandates

Green Infrastructure
Fund

Carbon Pricing

Achieve net-zero greenhouse gas (GHG) emissions
economy-wide by 2050, and a net-zero pan-Canadian
electricity system by 2035

Reduce the carbon intensity of fuels used in Canada.

Increase the adoption of electric vehicles.

Support green infrastructure projects, including those
that enhance electrification.

Reduce GHG emissions through carbon pricing
mechanisms.

EGWHq!l R3HC qRIYYRUAMFNEIRUO It + W

Drives investments in clean energy technologies and
infrastructure, including electrification initiatives across
various sectors

Encourages the use of electricity as a cleaner alternative to
traditional fuels, promoting the shift to electric vehicles
(EVs) and electrified industrial processes.

Provinces are required to set targets for ZEV sales,
accelerating the transition to electric mobility and
necessitating investments in charging infrastructure.

Provides financial support for projects like smart grids
and electric public transportation, fostering a more
robust electric energy sector.

Makes fossil fuels more expensive, thereby
incentivizing the adoption of electric alternatives in
transportation, industry, and residential sectors.
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Average Annual
Peak Demand
Growth Rate

Overall Increase in
Peak Demand

Timeframe

Key Drivers

Industrial mining,

IESO Annual 50% - 60% increase remd:ngaf ith'
Planning Outlook 2025-2050 1.7- 2.0% 23(2025)GWto ~ _ommercial recovery,
(APO) 37 GW (2050) agricultural growth,
electric vehicles,
data centre growth
. Aggressive
54% - 160% increase e
IESO Puth'tﬁay"s to 2023-2050 15-3.8% 20 GW (2023) to eleclnflcatlt_m of
Decarbonization 60 GW (2050) transportation,
(P2D) heating, and industrial
processes
48% - 106%
360 MW (2023) Electrification
OH Load Forecast 2025-2050 1.4-2.7% to of transportation,

740 MW (2050)

community growth,

DER integration
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Community growth

EV charging

DER generation

Electrification of building and water heating
Extreme weather

Conservation and demand management
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Load forecast: the peak load is projected to grow 48% from 359 MW in 2023 to 530 MW by 2050, an
average annual demand increase of 1.4%
uld! WHYUql RA2qY!l t alWnNl Ysq6 WRUWgqé Rt Wt A#IJU¢ ! RYWRY Wi I R2 1
community growth, EV adoption, and other factors
Observations: Under this scenarioA Y q 6 Wn 13137 131 We U1 Wt q¢ qRYUWIHE GithmR q RIJt L
their limits upt0 2050. ¢ Y5 2 U1 AW 6 131 WG ¢! W qROG WAL We WORWIT Wn Y1 W
G¢cRUge¢ RUWI WORE ARG RGq! We towheps teldhd of thop fbfet¢Hst peéiddt WR gt WHE G¢ F
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- Load Forecast: The peak load is projected to grow 73% from 359 MW in 2023 to 622 MW by 2050, an
average annual demand increase of 2.1%
- Key Contributors: The primary drivers of this increase include community growth and EV charging,
though at a moderate pace compared to the high impact scenario
- Observations: Feeder capacity may be exceeded by the late 2030s, with station capacity
approaching its limits by late 2040s FOWIN 6 Rt LWt # 1J Giie Inded foll Rakgéted Micastriddture

investments, particularly in the 2030s, to ensure the grid can handle increasing demand without

compromising reliability
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Total Load Forecast: the peak load is projected to increase 106% from 359 MW in 2023 to 740 MW by
2050, an average annual demand increase of 2.7%
Key contributors: significant contributions to this increase come from community growth, EV charging,
and extreme weather impacts, with building electrification also playing a role
§Ht NI 2¢ qRY Ut a Waq 6thatlhy thé rmid+2080g thERekidting) feédaridapacity will be
surpassed and station capacity will be at risk of being exceeded by 2040 IOWN G Rt W 2 DRIt qt LWa

t 2 At q apdrad@sowiil be necessary before 2040s to accommodate this growth, particularly in feeder
infrastructure and station capacity enhancements
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The regional planning process for electricitpulk system needs

in Ontario involves several key steps and elements to ensure a
reliable power supply across 21 planning regions.

Coordination: aligning local, regional, and provincial
electricity needs, considering factors like community
energy plans and new bulk transmission lines

Engagement: public participation, involving local
distributors, Indigenous communities, municipalities,
individuals, and businesses [ RO¥aSB I 2 R1Js WY N Wa 6 1ILWe ¢ dqb
Integration: planners develop recommendations by ON ,,“
assessing conservation, demand management, Q. s’

generation, transmission, and innovative solutionsLLl PLEASINTTS R HumonTanio 377
- » \\.\5: :,i N TON
Regional plans are created with a 2@ear outlook and are ccdad ql Y"“l'_‘j‘“‘]l‘[’ﬁ‘ B ‘\\;
evaluated every five years, at minimum, to adapt to changing '
needs and circumstances. )
MEAD@WVALE TS | ! .”,é:/:
OH operates within two Regional Planning zones: Burlingten {11 > f,///éli
Nanticoke and GTA West. OH actively participates in the / i ///
development of regional plans and contribute to technical 4/ /ﬁ
working groups. The load forecast results are used as inputs for / / /;/452 e
determining the fuure demand needs of the Oakville // P Qxmans
community, which in turn drive provincial planning initiatives. ~ / \\ . e
MILTON SS (4 \»/4;,/;.,- CAEAt AR
There are currently two constraints identified as part of regional Mlicsasadsc /;.//
planning that impact OH: ' 4
///; ;/;(( NORCHY TS e
R61IIWE YeT WRIqam vy qfiddll LW E q &REIR 7/ A
NOP LU U6 WG Y+ WYnwYUIIWY n LW TRemANeTs i L FNEN N < B
HRI Ha Rat W 2 GGa! RUDLLIG]OIJLLHG]( B"“”“"“”” 1J
YnLLIcqo 13 Wi IJuc RURUDNLWHRI He RGHOLLINYLLIc TT1 134 LIJa]o Rt WrYUOt ql ¢F

F6RNqRUNDW G WEt 2l 13t W6 ¢ 213w A ISdtd: ESOGTAINVasIIRRE Réportl gy doRilll q 6 13 L
ORUTt WYnWaq6WaYHEOWel ¢ W ENa R 138 o ¥ K il HcloYos R @)Y

5 RaM R 0 q Y U 1o\ Y &dj WR U 1) EdORWII@Tt
Halton Pocket Supply Capacity Need the load growth ~ @6 ¢ g tot 131 2 Ut tO¢ tOI JRRYUOU* G| |
on the transmission lines contained within the Halton
Pocket are expected to surpass supply capacity by 2031
This constraint continues to be monitored by the working
group and the need will be revisited in the next cycle of
regional planning.
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Station and feeder level forecasting: the next phase of load forecasting will focus on station and feeder
levels, breaking down the systerawide projections into more localized forecasts. This detailed approach
will allocate projected demand increases to ecific geographical locations, considering landuse
patterns, planned developments, and demographic shifts within Oakville. By understanding the demand
at a more granular level, OH can plan forefficient infrastructure upgrades and expansions

Allocation of demand based on landuse: accurately allocating demand to specific areas based on land
use is a key component of the station and feeder level forecast. This process will involve analyzing current
and future land-use plans, such as residentid commercial, and industrial developments, to predict
where significant demand increases are likely to occurAtargeted approach will ensure that resources
are directed to the areas of greatest need, supporting sustainable growth while minimizing unnecessary
expenditures.

Identifying local constraints: a critical part of the advanced forecasting process is the identification of
local constraints that may impact the ability to meet future demand.Constraints could include physical

limitations of existing infrastructure, regulatory challenges, or environmental considerations. Identifying
these constraints allows for the development of strategic solutions, whether through infrastructure
upgrades, opeitional changes, or other means, to ensure continued reliability and service quality.

Evaluating nonwires solutions (NWS): in addition to traditional infrastructure investments, OH will
explore nonwires solutions (NWS) as alternatives to mitigate identified constraints. NWS, such as
demand response programs, energy efficiency initiativesand DERs, can provide coseffective and
flexible options to manage load growth and alleviate stress on the grid. Evaluating these solutions will be
an integral part of the planning process, ensuring that OH can deliver reliable service while optimizing
capital expenditures.
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Smart Thermostats Solar Photovoltaic Battery Storage Systems

Systems

= DQQ 0%

Co-Generation
(Combined Heat and
Power)

Vehicle-to-Grid Charging Gas/Wind/Hydro-
Stations Electric Turbines
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Installation of air source heat pumpsand gec
exchange systems

Upgrades to injection molding machines

Installation of EV charging stations for fleet
and customer use

Implementation of battery energy storage for
peak reduction

Upgrades toindustrial chillers

Replacement of glycol boilers with electric
boilers

i 4 \
\{l'{ﬂ : 74l - \\~
clecqloGe GGt IORUY qe Gd T Oc qlog ¢ t

Upgrades to air compressors
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System Planning

Objective: To adapt to evolving energy demands through accurate load forecasting "Tb.
that includes EV adoption, electric spaceand water heating, DERs, and most
recent community growth projections —

Actions:
SYSTEM PLANNING
Updating long term load forecasting to include grid impacts of
electrification and community growth Load forecasting
Identifying feeder level constraints and evaluating alternatives to
upgrading poles and wires infrastructure, known as noiwires

alternatives Tailored plans for
Developing tailored plans for constrained areas, exion-wires constrained areas
alternatives, battery energy storage

Non-wires alternatives

Impact: These measures aim to enhance the resilience and efficiency of the local
energy system, ensuring it can meet future demands and support communiwide electrification efforts.
L

Grid Operations

Objective: To modernize grid operations to support increased electrification and

improve data collection and analysis capabilities. () C%

Actions:
Enhancing system modelling capabilities to optimize system automation
Developing and implementing a smart meter replacement plan to enhance
data collection and functionality GRID OPERATIONS
Planning for utility transformation to a distribution system operator model,
where utilities manage energy flows to optimize electricity market Advanced sutomaticn

performance and metering
infrastructure
Impact: These initiatives are intended to optimize grid performance, meet the Distribution System
increasing demands of electrification, and deliver higkguality service to customers Operator

through enhanced operational insights.
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Design Practices
Objective: To review and update design standards and practices in light of
electrification and climate change.

Actions:

- Finalizing secondary equipment and design standards to ensure readiness
for electrification

- Evaluating the longterm impacts of electrification and climate change on
design practices

Impact:. The focus is on ensuring that infrastructure design aligns with
electrification goals and is resilient to the impacts of climate change, ultimately
supporting sustainable community development.

&

DESIGN PRACTICES

Modernize design
practices

Innovative
technologies

Industry leading
design standards

Customer

Objective: To engage and support customers through their electrification journey,
making the utility an information hub for electrification.

Actions:

- Planning for a growinggcommunity

- Leveraging online platforms to provide tools and
electrification, creating an electrification information hub

- Continue to evaluate opportunities for partnerships and engage
stakeholders

- Establishing the utility as an electrification information hub

- enhancing customer service representative training on electrification
topics.

information on

Impact: These efforts aim to empower customers with the knowledge and
resources needed for electrification, promoting sustainable energy use within the
community.

EGWHq!l R3HC qRIYYRUAMFNEIRUO It + W

e
-o-

'l\

o ey

CUSTOMER

Fueling community
growth

Electrification
information hub

Stakeholder
engagement and
partnerships




|

OAKVILLE HYDRO

9 et G]YL"JIJI L | Y5 qb
g§Ugc¢cl RYWe UI Wgct 2RAG NI

g§Uqc¢cl RYbt WGYGatc¢cqRYUWRY WGI YT "’ - T Jai
D+ GUHqUT WRUAI Wet JWYnWUWEl G! WN / G
MOT WYnWadREWIT WAET JIOWNGS RE Wt 21 L I R
HYUt gl e HQRYULW YN WNIOPWAERGGRYUWC q L
RUJ e+ WeEYel ADaWAYs DI RUNWsUqc! F i q) (
20T I HYI U Wb WWGI Y2RURIDBY WE q¢ 1J LL
cit YWS6RNEUGRNGqt W qb6lWHI RagRHCE O I JT 1

DO HARG IRW qYW + 2 GGY Il qll q6 R W U+ G N le
GYet D6YOUT + Wel YWIt q¢c AGRY 6131 Allq 6 - g U]
DG WHql RARq! WHYUt 20 GqRYULW qVY W a ES i il , o <

HYYOGRUDAWEUT WGYs I RUNDWe CWRUHI 1§
DGG6ct RARUOMq@KMEzZWRUNI ¢t ql 2 Hag
JOWI Nn! WGaecUURUNIO

§¢ct2RO0Vkt WHYAGG2URq! WNI Vs q6 W ¢
RURqRc¢cqR2 1t Ws RUOWAHNWRG Ge Haneld
FUORQRYOW YW g8 W WGY! ql 6 RNE T R
TX¥GYNI ¢GERAHW ql WOT+ AW GI YTWUHEqD
ROGIRHAGHBRVYYRRGWIUIGUHg! RARq! WNI
NI RTWRUNI ¢t ql efqel YWel WUWHIIE
DOt 2| JW PDOReHG W U1 2RHEVIO

§ct2ROGIWOYaGdaURqg! W] I Y5 q6b

§¢t2RUU0NVWRY WGYRY DT WnY! W Kacl t ¢ : e = F =R U
¢t WERNBGRNEqUT WRUWqé WWecedqYUWA = - g
OGT ¢ qUWANGY!I qtoWNG Rt Wt e Ht q¢ UqR¢e ;
HYGGaURq! AW Y2 AGRUNWq6 WWGY Ge i ¢ = : IR
Yet RUNW ¢UT W W& GO Y! Ul Y G&2YR :
GYGal¢cqRYUWGI YTUHRqRY Ut 6IRM IR b a 16

[ RUcAOHIAUH ¢ + q WRY LWEGKEI LN YR dJd ausis (16

70t qWAGec UURUNWE qRGEc qdt WnY!l DHE

uldBlc t ARIGNITIVRqRY Ut WRUHG2T WWad6 W §¢ t EJERIUI.I]CE]\"( Ga21ic¢ q FI Y

MP N A ac < T
Population increases from 220,000 to 444,000 Gl Y T 1IJ q 1J | |_|_|Q] Y N
Average annual population growth rate of 2.3% 5 R ql o0 Wc¢ L”j LI |N:|:3G:|J]F|fh|[
Increase in housing units froni73,500 to 172,000 GYGeildc¢caqRYUWA! L

Employment growth from 110,000 to 213,000 jobs
72% of population growth in Strategic Growth Areas

Community growth is the largest demand contributor in
§ckt WIVYel WnVYl UHCEt qowide #HY 2 U
electricity demand growth by 2050
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500,000
444,000
450,000
400,000 378,469
350,000
300,000
250,000 220,143 212,788
183,555
200,000 147,198
150,000 110,839
172,001
100,000 142,398
107,608
50,000 73,571
0
2021 2031 2041 2051
=@=Population (people) Units === Employment (jobs)

Source: Update ReportuHalton Region, Joint Best Planning Estimates, August 15, 2023
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People and Jobs combined
10,000 20,000 30,000 40,000 50,000 60,000 70,000

Trafalgar Urban Core (South) 19%
Midtown UGC 14%
Trafalgar Urban Core (North)
Palermo Village
Uptown Core 4%
Trafalgar Corridor 4%
Dundas Urban Core 4% of population growth
Neyagawa Urban Core ' 1% 1'8%2" of job growth
Bronte GO MTSA P4
Kerr Village 1%
Hospital District P&
Bronte Village KB 1%
Dow ntown Oakville (L3S 1%
1%
North Oakville (non-SGA) 19%
Rest of Oakville (non-SGA) 9%

II‘B’
o~
-]
B

Speers/Cornwall Corridor

B Population Growth ™ Jobs Growth

EY 2 IO/EI0 x 1 1J e dIiGa Y GHDA N RY 0 O IOKRVR DG IOH RIS G @It etO 2 NDeat

[ RNDebNNHMN W8 ¢t 2RATGIUWEq! ¢cqUNRAW] I YsqdblWl | ¢t

Town of Oakville Dundas Urban Core (W) Neyagawa Urban Core Trafalgar Urban Core (N} Trafalgar Urban Care (S)
year people Jjobs Dpl+jobs year| people 10bs _ ppl+jobs year| people Jobs | ppljobs year | people Jobs _ppitjobs year| peopla Jobs | ppHjobs
" 50c g2 | 2031 3,614 1,876 5,490 2031 2,984 367 3,351 2031 4 0 4 2031| 18,168 1,416 19,584
ggﬂ g?g‘ggg :;g‘;gg gg';g: 2041 5365 2571 7,936 2041 6542 754| 7.286 2041| 8151 1746 8,897 2041| 31,378 6,891| 38,269
’ ) s 2051 7,107 3,198 10,305 2051| 10,500 1,176 11,676 20511 17,673 3817 21491 2051| 45082| 10,127 | 55,209
2051 444,000 212,788 656,788 7 —_— —

SCHEDULE A1 —

lospital District

ar ople jobs  ppl+jobs ?'
;;31 p1e,034 5{829 3353 B ry h-.d s Dundas Urban Core (E)
2041 2372| 6692 9,064 N FL= [T ——— year| people| jobs | pptjobs
2051| 4062| 7232 11,204 \ w ] o st tozl EaE sz
; y o 2041| 2217  466| 2,683
] ’ f 2051| 3352 €53 4005
PN e ‘3\\;\;\ 1 ]
Palermo Village r RN o_N

year| people Jobs  pplijobs \".\‘;\! = SR Uptown Core ) .

L b A l‘ year| people jobs  ppitjohs

2031 6740 2661  9,401[ ]
2041| 13176 3576 16752
2051| 19634| 4715 24,349

2031 9,384 4,506 13,890
2041 12,088 6,195 18,293
2051 14.404 7.803 22207

Trafalgar Corridor

year __people|  jobs| ppijobs
" 2031 10257| 7754| 18011
e RO ALFROHT T8 TS4KECH 2041 14067| 8756| 22823
€9 st ) 2051 17,826 9570| 27.396

Bronte GO

{Major Transit Station Area)
year| people jobs ppl+jobs| 1—-
2031 608 1,456 2,085
2041 1990 2779 4769
2051 4,555| 5343  9.904

1:50.000 1
August 31. 2021 7

Bronte Village Kerr Village Downtown Qakville Midtown Oakville
year| people jobs | ppHobs year  people Jjobs | ppi+jobs year| people jobs | ppr+jobs | | (Urban Growth Centre)
2031 3,653 1,356 5,009 2031 6,985 2,660 9,645 2031 1878 2,539 4217 year _people Jobs | ppitfobs
2041 4,360 1618 5,978 2041 8,663 3.012| 11,676 2041 2,706 2,895 5,701 2031 11,710 7376| 19,086
2051 5,053 1.881 6,944 2051 10,893 3374 14,267 2051 2,966 3,198 6,164 2041 24,140| 12801| 36941
Page 20 of 26 2051 32472 17,268| 49,740
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The substantial increase in both population and employment will place additional demand on Oakville's
electricity distribution grid. The anticipated growth, particularly in the SGAs, will necessitate significant
enhancements and expansions of the existing gridhfrastructure to accommodate the increased electricity
consumption. Key impacts include:

P Increased Load: The doubling of the population and employment will significantly increase the electricity
lll load. Increased loadrequires careful planning to ensure that the grid can handle peak demand times,
o especially in densely populated areas such as Midtown.

Infrastructure Upgrades : There will be a need for reinforcing and upgrading existing infrastructure as well
as building new feeders and other major asset investments to ensure reliable power supplinfrastructure
upgradesare particularly important in the SGAs, where higidensity development will occur.

Smart Grid Technologies: To efficiently manage the increased demand and ensure stability, integrating
smart grid technologies will be crucial. These technologies can help in load management, outage detection
and distribution automation.

Renewable Energy Integration: With the emphasis sustainability, integrating renewable energy sources
such as solar and wind into the grid will be essential. Thiategration also includes the installation of energy
storage systemsto manageintermittent energy supply.

Electrification: The transition towards electrification of various sectors, including transportation, heating
and industrial processes, will have a profound impact on the local electricity distribution grid.
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Building climate resilience into electricity grid infrastructure is essential to handle the impacts of extreme
weather events.Building climate resilienceinvolves upgrading the grid, integratin@ERs and adopting smart grid
technologies to enhance § c K dbility to respond to and recover from climaterelated disruptions. OH is
committed to enhancing the climate resilience of its infrastructure, ensuring a reliable electricity supply amid
increasing electrification. INOHK + WG Y ¢ T Wn Y1 1JH ¢ tispsdjedtbd tg dctdintIdikydDes qfélédtridity
demand growth in Oakvilleby 2050.

N6 DWNY s U WY @libfecEmerdgefcy Meclardtion Progress Report (June 20ighlights climatic changes
that pose risk to the community, including,

Elevated projections for hottest day of the year
Extended hot season

Increasing heat alerts and heat waves
Increase in heavy precipitation days

Increase in highspeed wind gusts

Increasing freezing rain

These climatic changes underscore the need for a resilient energy infrastructure capable of withstanding and
quickly recovering from extreme weather events

[ RN 2TaMiRNG © ¢ B 8 P ol MUA Y+ 1J Wa 6 17 ldy]diil 10LE 9 (oA ARdR! tYLILL G YrisLit df R R G Ll |
Climate Projections

Baseline of 1976-2005 compared to future time-frame 2051-2080 under high emission scenario (RCP8.5)

s+ ° : Hot season ncrease ir
3 C 10 re el
g 4'2 S ¢ almost doubled |

0 in averag ' Heat alerts

R and Heat waves i nd
+ 3l number of and 2ge lengtt IDF) of precipitation events

I sy Increase in wind gusts

- o i ver 70 & 90 km/hr
€ ! Id at w t
2 10x \/ . & a High Wind Warning
Hottest day - l

of the year el wre / l‘:l’veeu’n‘.g rain

Baseline 34.2
increasing to 36.5°C Fluctuating

Ky2021:2050 great lakes levels
Expected to reach 39.0°C

in 2051-2080 Ir
* sverage wicas humidex

creased thunderstorm
activity with increased
temperatures
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Smartgrid technologies &system automation: implementing technologies that enable reaitime
monitoring and automated rapid response to disruptions

Flood risk resilience: enhancing resiliency against flood risk by prioritizing padmount oveabmersible
equipment applications

Overhead design modelling: utilizing more detailed weather load cases for overhead design through
non-linear structural analysis

Underground distribution standards: for greenfield projectsOH utilizes underground distribution
standards with padmount equipment

Vegetation Management: maintaining designated clearances around energized power lines, structures,
¢cUT Wlhe RGO WUqWRY WHI eHRcOGWnY!I W !+ qldWl DGREHRTORGQ! LS
enhances safety, reduces power outages, and improves overallopver quality.
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OH is dedicated to increasing its responsiveness to climate events through several key programs:

Storm preparedness andresponse: OHtakes a proactive stance by deploying a dedicatedtorm
responseteam to initiate preparations when impactful weather events are forecasted. Thi§1 JG¢ | ¢ qRY U
ensures swift and efficient response to minimize service disruptions.

Mutual aid groups: OH s an active participant in provincial and Canadian mutual aid groups.
Maintaining mutual aid group membershipsensures that, in the event of infrastructure damage
exceeding local capabilities, resources and support can be swiftly mobilized from external sources to
aid in restoration efforts.
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- Outagemanagementsystem: utilizing supervisory control and data acquisition (SCADA) ancdvanced
metering infrastructure (AMI),OH monitors and controls energy flows throughout the electrical network.

- l8martgrid technologies &system automation: implementing advanced technologies,OH enables reat
time monitoring and automated rapid responses to service disruptions.

- Businesscontinuity planning: OHis committed to the continuous improvement of its business
- continuity plans. 8 cemployes best practices and standards inconducting regular mock disaster
scenarios to test and refine preparedness strategies, ensuring robust response capabilities in actual
events.
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OH prioritizes not only the swift restoration of Wi
power during outages but also effective .
communication, ensuring that customers are welkt
informed about efforts to address service
interruptions and are provided with timely updates
on restoration progress.
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OH recognizs that reliability is a top priority for customers, especially as the demands of electrification continue
to evolve. Strategic investments in smart grid technologies, advanced asset management practices, and
proactive maintenance programs have played a crual role in achieving exceptional reliability metrics. These

efforts underscore a commitment to providing consistent, dependable service, positioning OH as an industry
leader in grid reliability and customer satisfaction.

Electric utilities assess system reliability using two key indices that provide important insights into the
consistency and stability of electricity service,

- TheSystem Average Interruption Duration Inde¢SAIDI) represers how long the average customer
experiences an outage Lower SAID) outage minutes, equates to improved electric reliability. § ¢ kK + WP
year SAIDI results indicate a downward (positive) trend.
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- TheSystem Average Interruption Frequencylndex(SAIFl)s the average number of sustained
interruptions per customer during the yearLower SAIFI, outage frequency, equates to improved electric
reliability. 8 ¢ K tydHPSAIDI results indicate a downward (positive) trend.
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When assessing reliability to comparator groupsg ¢ krelidbility results are excellent when compared to Halton
LDCs and GridSmartCity utilitiestxl Y 5 1J1 L2 ¢ 0 2 Bdttéd peidahatice.1J U q
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Community growth and electrification initiatives will necessitate investments in the distribution grid, smart
technologies, systems, personnel, and supporting infrastructure. OH is committed to ensuring that grid evolution

due to energy transformation occurs in a coseffective manner, with affordability beirg a key factor in the
decision-making process.

As the transition to increased electricity demand and the necessary infrastructure investments are made to
ensure the grid remains reliable and capable of meeting future demands, electricity rates are anticipated to rise.
Investments will be implemented strategically to manage costs effectively and support sustainable growth.
Oakville Hydro forecasts the following impact on rates (monthly service charge):

- 30-60% increase inrates by 2050(excluding inflation)
- 1-2% average annual growth in ratedy 2050 (excluding inflation)

- High community growth and electrification scenaric result in lower increase in rates

uld! WEq! ¢qUNRIJY WnY! W~¢RUgecRURUNW oVYIT ¢cHRD

/'é;‘ Optimizing Capital Investments

OH's Distribution System Plan (DSP) outlines a strategic approach to capital investments that prioritizes the
renewal of deteriorating assets, meeting service obligations, customer preferences, and technological
innovation. By carefully planning andprioritizing investments, OH aims to extend the life of existing assets and
minimize the need for costly replacements Projects are justified based on risk mitigation, leading to a portfolio
that maximizes value and is informed by riskssessments.

H.

o Enhancing Operational Efficiency

OH has implemented numerous efficiency improvements, such agee for service,proactive maintenance and
replacement programs, that reduce reactive maintenance costs and improve service reliability. These initiatives
help avoid sudden rate spikes and distribute costs more evenly over timé he fee for service model delivers
operational efficiencies through the provision of professional back -office services. The integration of
Geographic Information Systems (GIS) and the asset management planning system, Engin, improves asset
management and operational efficiency,enhancingdecision-making and cost control.

Leveraging Technology and Innovation

Investments in grid modernization, including SCAD#A&ontrolled switches, line monitoring, and Fault Location
Isolation Sectionalization Restoration (FLISR) systems, enhance the reliability and efficiency of the distribution
system. These technologies help @duce outage times and operational costsleading to improved service for
customers.
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The deployment of automated switching capabilities and the enhancement of the Outage Management System
(OMS) improve response times and reduce the impact of outages, further contributing to cost savingsd
reliability enhancements.

-

Adapting to Climate Change

Proactive measures to adapt to climate change, such as storm hardening techniques and the relocation of
vulnerable equipment, help mitigate the financial risks associated with extreme weather events. These
investments protect the infrastructure and reduce longterm costs.

a
2]

“+” Public and Worker Safety

Investments that enhance public and worker safety are prioritized, ensuring that the distribution system is not
only reliable but also safe. This focus helps prevent costly incidents and maintair@Hk + W1 JGa q¢ qRY U Ws
community.

Ao
e

%" Customer Engagement and Preferences
OH actively engages with its customers to understand their preferences and incorporates their feedback into
planning processes. Customers have consistently ranked the delivery of electricity at a reasonable price as their

top priority, followed by maintaining reliability. These preferences are integral to shapingHk + WWRU 2 13t q & 13U q
operational strategies

% & Conservation

The current IESO Conservation and Demand Management Framework (262024) emphasizes centralized

program delivery. LDCs contribute to this model by supporting program rollouts and facilitating customer
engagement. OHk + Wu 13! W HHAEYa2 UqWG!I YNNI ¢caGWsYI tt WsRaé6Wacl NUWHE2t qY
work for them, and support customers in submissions of CDM plans.

W=7 Affordability Programs

OH offers programs and incentives to help customers manage their energy usage and costs. These programs
are designed to promote energy efficiency and conservation, reducing overall consumption and lowering bills.
Current programs include,

o EOUWNHGq|I RHR ok R @IRR AILLCNISGSN Sud @ ¢l d RNG6 qbiOx §b We UT LWaF

0 Industrial ConservationInitiative (ICI)
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0 Low-Income Energy Assistance Program (LEAP)

o0 Ontario Electricity Support Program (OESP)
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OH values customer feedback and conducts annual customer satisfaction surveys to understand and prioritize
customer preferences and expectations. Insights gained from these surveys play a crucial role in shaping asset
management and investment strategies. In a recent survey, customers identified the following top ten priorities:

Investing in the Electricity Grid
Reducing Response Times to Outages
Weather Resilience and Infrastructure ‘
Preventing Data Breaches and Cybersecurity ‘%
Supporting IncreasedElectrification a(

(

Education and Customer Communication

Vegetation Management

© 0o N o g A~ w DN PE

Z
=
—

Environmental Impact .
Safety and Expertise

10. Digital and Communication Enhancements

OH integrates this valuable feedback into its asset management and investment prioritization planning. By
aligning strategies with customer priorities, investments are optimized to deliver maximum value, enhance
reliability and resiliency, and support the sustainable growth of the community.
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Customer needs are continually evolving, driven by changes in technology, societal trends, and individual
expectations. To effectively serve the communityOH monitorsthese shifts and proactively adaps.

Increasing Demand for Electrification

FWwavl dwrzt qYall+t Wel YGqWUGUHEG!I REHW2IV6RHG It WelEEét b We UT LW
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Advanced Energy Management

Customers are becoming more energyconscious and are seeking advanced tools to
manage their consumption. There is a rising demand for smart home technologies, real
time energy monitoring, and usage analyticsOH is investing in smart meter technology
and customer-facing platforms that provide detailed energy insights and support efficient
energy use such as Green ButtonLl

Reliability and Resilience

With the increasing frequency of extreme weather events and the critical role of electricity in daily life, customers
expect a reliable and resilient power supply.OH is focused on enhancing grid reliability through proactive
maintenance, weather resilience initiatives, andautomated systems to minimize outages and ensure quick
restoration of services.

Personalized Customer Service

Customers expect personalized and responsive service that meets their uniqgue need€H is enhancing its
customer service capabilities through digital channels, personalized communication, and streamlined
processes that improve customer satisfaction and engagement.

Sustainability

Sustainability is a growingcustomer priority, and§ ¢ WRt WHY 0 0 Raq 13T Wa Y &l o @Uéh MHGIE LU aelld YancLF
HYOUGRqUUWUqAWScWHYUqRU2 Ut WaqVYWSEYOT W6 JWmE2t qe¢ RUCHGWED
9¢cUc NSHIOMWE2t q¢ RUCHGUWEGWHEq!I RERq! Wx BeT I W 3t RNUe qRY U AW
HY O Ge URAID dAIRAIW®S ¢ qWT WG YUt gl ¢ qWe Wt quwyYUNWHYAGGRaqGIWIUqlqY W

Sustainable
Electricity
Program
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To effectively plan, OH monitors and analyzes trends that impact the energy sector anithe customer base.
Understanding these trends allows OH to anticipate changes, adapt strategies, and ensure the continued ability
to meet customer needs.

Technological Advancements

Rapid advancements in technology are transforming the energy landscape. Innovations in grid management,
renewable energy integration, and energy storage are creating new opportunities for efficiency and sustainability.
OH continues to invest in technology and automation to enhance electrical service and enhance the customer
experience.

Electrification of Transportation

The shift towards electric vehicles is gaining momentum, driven by environmental concerns and advancements
in EV technology. This trend is increasing electricity demand and necessitating investments in charging
infrastructure and grid capacity.OHis proactively planning for this shift to support widespread EV adoption ine
community.

Decentralization and DERs

The traditional centralized energy model is evolving towards a more decentralized system with the rise of DERs
such as rooftop solar panels, wind turbines, and energy storage systems. This trend is reshaping the grid and
requires new approaches to integraibn, management, and regulatory frameworksOH is developing strategies

to incorporate DERs effectively intathe distribution network and transition to a distribution system operator
(DSO) model.

Growth of Data Centers

The proliferation of data centers, fueled by the exponential growth of cloud computing, big data, and the Internet
of Things (loT), represents a driver of increased electricity demand. Data centers are notoriously eneigfgnsive,
requiring significant ard constant power supplies to maintain their operations, cooling systems, and redundancy
capabilities. Data centers not only demand high levels of reliable electricity but also require robust backup
systems and uninterruptible power supplies. The establisment of new data centers withinthe jurisdiction, could
have a profound impact on the local grid.

Despite the increasing demand for data center capacity across the provinc€@H has not yet been approached by
any data center operators seeking to establish facilities withirits service area. This contrasts with other utilities
in Ontario that have seen significant interest from this sector. The substantial power requirements of data
centers, which often necessitate a consistent and largescale electricity supply, may exceed thecapacity of
distribution -level services. As a result, these facilities typicdy require transmission-connected services to meet
their demands reliably.
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Regulatory and Policy Changes

The energy sector experiences continuous regulatory and policy changes aimed at promoting sustainability, grid
modernization, and consumer protection. OH actively monitors these developments to ensure compliance and
capitalize on opportunities to improve rvices and infrastructure.

Consumer Expectations

Customer expectations are evolving towards greater transparency, engagement, and convenience. There is a
growing demand for digital solutions, realtime information and proactive communication. OH is enhancing
customer engagement strategies to meet these expectations and deliver exceptional service.
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Voltagefluctuations: increased demand can lead to variations in voltage levels, potentially causing
damage to sensitive equipment and reducing thefficiency of electrical appliances

Increasedlosses in thedistribution network: higher current flows can increase resistive losses,
reducing overall efficiency and increasing operational costs

f OquNl ¢cqRYUOUWYNWADUWDs ¢HOGIWWEUWDI N! WEYe
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Voltagesags andswells: variations in generation can lead to temporary drops or increases in voltage
levels, affecting the performance of electrical devices

Harmonic distortions: non-linear loads associated with renewable energy systems can introduce
harmonics, leading to interference with other electrical equipment and potential damage over time
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Localized voltage drops: high demand from EV chargers can cause significant drops in voltage,
impacting nearby customers and equipment

Harmonic distortions: EV chargerscan introduce harmonic currents into the grid, affecting power
quality and potentially causing overheating of equipment

Increasedthermal stress ontransformers: frequent and highpower charging can lead to higher
temperatures in transformers, reducing their lifespan and reliability

ccl O YURHAY We Ul WAYs I W[ ¢cH/aqY!l Wftt 213t

Non-linear loads, such as EV chargers, LED lighting, and variakdpeed drives, can introduceharmonics into the
power system, leading to:

Overheating ofequipment: harmonic currents can cause excessive heating in transformers, motors,
and other equipment, leading to premature failures

Mis-operation of protective devices: harmonics can interfere with the operation of relays and circuit
breakers, compromising the protection system

Reducedefficiency: harmonics can increase losses in the system, reducing overall efficiency and
increasing operational costs.
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Realtime data acquisition: ensuring reaktime data collection

and analysis to promptly identify andaddress power quality
issues

Customer awareness andengagement:educating customers
about the impacts of their energy usage on power quality and
promoting practices that mitigate these impacts
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Companies (LDCs) will experience a significant increase in annual spending on gross capital additions, ranging

from a45%increasein a moderate electrification scenario toa 130%increase under a netzero scenario by 2050.

In total, expenditures in distribution systems across the provinceare estimated to be between$103 to $120

billion between 2024 and 2050.

The vision paper also highlights the relationship between demand and capital investments, estimating that each
megawatt (MW) of norcoincident demand within LDC service areas requires annual capital additions of roughly
$0.1 million. Applied to Oakville Hy | Ykt WaY¢T WnY!l UEct qut #IIUecI RYt W6l Ye N6 W

Gross capital additions are expected to increase by 65% to 130%
An average annuaincrease ranging between 1.4% and 2.3%

$1.2 billion to $1.5 billion of total capital additions through 2050

[ RDeGrWBIE W] | Y+t W UUec¢ctW9¢GRgeaW TTRqRYUt

Gross Captial Additions ($M)
N w H (o) (2] ~ [0}
o o o o o o o

=
o

Gross Capital Additions (Low to High Electrification Scenario)
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Forecasted capital additions include traditional investments in system growthcustomer service enhancements,
asset renewal projects, automation and technology enhancements and general plant investments, plus impacts
of accelerated customer growth and electrification. Based on the electrification scenario, these incremental
investments may include,

- New transformer station construction
- Substation upgrades

- Voltage conversions

- New and upgraded distribution lines
- Grid modernization

- Energy storage systems

- Conservation programs

- EV charging infrastructure

- Load management solutions

- Newtechnology innovations
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Electrical engineering:critical for designing,
maintaining, and optimizingthe distribution network

Project management: essential for overseeing
infrastructure projects and ensuring they are
completed on time andwithin budget

Customer service: key to maintaining high levels of
customer satisfaction and effectively managing
customer inquiries and concerns

Regulatorycompliance: ensuring adherence to industry
standards and regulations, which is crucial for
operational legitimacy and safety

NG IJW ¢ RGO WE
technology that supportsthe grid, including Yn |_|_|(]] GIJWs YI t n

Operational technology: managing and operating the

SCADAOMSsystems and advanced metering
infrastructure

Gel ecaVYeUqUWRU
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Cybersecurity: with the rise of digital infrastructure,

protecting systems from cyber threats is paramount R U G VRNRVIRNR qa C qal R
JGUHaql R3 HC d®
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The transition to a more electrified and
technologically advanced grid necessitates the
development of new skills withinthe workforce.

Digital proficiency: as more advanced digital
technologies are integratedinto operations,
proficiency in software and data analytics
becomes increasingly important

DERmanagement: understanding and
managing DERs, including solar panels, battery
storage, and electric vehicles will be critical as
these resources become more prevalent

Advanceddata analytics: utilizing data
analytics to optimize grid performance, predict maintenance needs, and improve customer service

Climate resilience planning:dlJ 2 30 YGRUND W aql ¢ qUNRIJY We UT Wt t RGGt WqYWJIUs6e U
weather events and climate change impacts

DSO (Distribution System Operatorjunctions: new roles related to managing the increasingly complex grid
dynamics, including:

o DERforecasting: skills in predicting and planning for the integration oDERSsinto the grid

o DER Operation and Dispatchcapabilities to operate and dispatch DERs efficiently, ensuring they are
effectively integrated and utilized

o0 Local markets management:managing local energy markets to balance supply and demand within the
distribution network

o T-D (TransmissionDistribution) coordination: enhancing coordination betweenHydro One, IESGnd
OH systems to ensure seamless operation and reliability

Focusing on developing emerging skills and capabilities will ensure that OH's
workforce is well-prepared to meet the challenges of the energy transition and

continue delivering exceptional service to customers.
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Increased demand for materials: as electrification efforts accelerate, the demand for electrical
components and advanced technologies is rising, potentially leading to supply shortages and increased
lead times, often forcing planning horizons to expand

Global supply chain disruptions: factors such as geopolitical instability, natural disasters, and
pandemics can disrupt global supply chains, affecting the availability and cost of critical materials

Technological advancements: the rapid pace of technological change necessitates continuous
adaptation of the supply chain to source and integrate the latest innovations

Sustainability requirements:§ ¢ k + LWH Y 0 0 Rugthinkildylidguiréd a continuousreview ofthe
impact of its supply chain
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Supplier diversification: expandingthe supplier base to include a broader range of vendors

Collaborative partnerships: strengthening partnerships with key suppliers and

industry stakeholders, such as GridSmartCity, to enhance collaboration,

purchasing power, innovation, and supply chain transparency

GridSmartCity-

Riskmanagement:identification of potential supply chain risks and implement renewing energy
proactive measures to mitigate their impact

Critical equipment planning: developing longer term planning and procurement requirements for critical
and long leadtime equipment
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Key Takeaways
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As OH looks to the future, several key takeaways guide¢he
approach to ensuring the community is welprepared for the
challenges and opportunities presented by electrification and
growth.

Key Takeaways:

- Significant investments: substantial investments in
infrastructure, safety, technology, and people will be
necessary to support the growing demands of an
electrified community. These investments are critical to
maintaining the reliability and resilience of the grid.

- Advanced load forecasting: advanced forecasts will
ensure that the grid is welprepared to meet future
demand as the community continues to grow and
embrace electrification

- Continuous monitoring and updates: ongoing
monitoring of peak demand and regular updates to load
forecasts are essential to adapting to changes in energy
consumption patterns and staying ahead of potential
challenges

- Preparation for an electrified future:OH is focused on
preparing for an electrified future by enhancing
infrastructure, adopting smart technologies, improving
customer engagement, and integrating renewable

energy sources
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Path forward

Moving forward, OH will continue to
focus on investments and initiatives tha
are aligned with the lortgrm needs of
the community. Tése investments
include advancing grid modernization
efforts, expanding network capacity anc
deploying enabling technologies that wi
support a more efficient, resilient and
sustainable energy system.

OH maintains a proactive approach to
risk management, ensuring that
infrastructure investments are not only
necessary but also timely and cest
effective. Collaboration with regional
planners, stakeholders, and the
community will be key to aligning efforts
with broader energy goals and ensuring
that strategies are responsive to both
local and provincial needs.

OH is welpositioned to lead the
community into an electrified future. By
staying focused on strategic priorities,
continuously adapting to changing
conditions, and making smart
investments, OH will ensure that the
HYGGz2URq! kt W3O N!
reliability, sustainability and cusner
satisfaction at the forefroritl






