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2.1 RATE BASE

2.1.1 OVERVIEW

The following Exhibit provides details and analysis of the Rate Base forecast for SNC.

SNC has prepared its Rate Base to calculate the revenue requirement in this Application following
Chapter 2 of the Filing Requirements for Electricity Distribution Rate Applications — 2023 Edition for
2024 Rates Applications issued on December 15, 2022 (“Filing Requirements”).

According to the Filing Requirements, SNC has calculated its Rate Base on the average 2024 Test Year
opening and 2024 Test Year closing balances of gross fixed assets net of accumulated depreciation, plus

a working capital allowance of 7.5% of the sum of the Cost of Power and controllable expenses.

SNC has not completed a lead-lag study or equivalent analysis to support a different rate and has
submitted this application using the default value of 7.5%. The use of a 7.5% rate is consistent with the
Ontario Energy Board’s (“OEB™) letter dated June 3, 2015, and the Chapter 2 Filing Requirements as
issued by the OEB.

Net fixed assets include those distribution assets that are in-service and associated with activities that
enable the conveyance of electricity for distribution purposes. The rate base calculation excludes any
non-distribution assets. SNC’s capital expenditures are equivalent to in-service additions, and the
variance analysis below is based on these in-service additions. SNC has not applied for or received any
Incremental Capital Module (“ICM”) adjustments. Controllable expenses include operations and

maintenance, billing and collecting and administration expenses.

SNC has calculated its 2024 Rate Base as $159,570,594, an increase over the 2017 OEB Approved Rate
Base Proxy of $119,888,205. This increase in the Rate Base of $39,682,389 is primarily due to an
increase in the Average Net Book Value of Capital Assets of $41,718,900.

2.1.2 2017 BOARD-APPROVED PROXY

On January 1, 2019, the former Thunder Bay Hydro (“TBHEDI”) and the former Kenora Hydro Electric
Corporation (“KHEC”) legally amalgamated to become SNC.

The last Board Approved amounts were established for each of the entities in the Decisions for the

following Applications:
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1 e TBHEDI - 2017 Rate Rebasing, EB-2016-0105
2 e KHEC- 2011 Rate Rebasing, EB-2010-0135
3 As aresult of the amalgamation, and in light of the fact that each of the former utilities had different
4 rate rebasing years, SNC has developed 2017 Board Approved Proxy figures for comparative purposes.
5  For purposes of this Exhibit, the 2017 Board Approved Proxy was calculated as the aggregate of:
6 e Former TBHEDI Board Approved Rate Base, as approved in EB-2016-0105; and
7 e Former KHEC Board Approved Rate Base for 2011, as approved in EB-2010-0135, inflated for the
8 years 2012 to 2017 utilizing the Board Incentive Rate-making Mechanism (“IRM™) inflation
9 factors for each of those years for the purpose of the working capital allowance. The average
10 net capital assets are as approved for 2011.

11 SNC uses the 2017 Board Approved Proxy to facilitate a comparison of Rate Base in a manner consistent

12 with the current SNC corporate structure and Board Filing Requirements.
13 Table 2.1 (A), Table 2.1 (B) and Table 2.1 (C) summarize the 2017 Board Approved Proxy for purposes of

14 this Exhibit.

15 TABLE 2-1 (A): COMPUTATION OF KHEC BOARD APPROVED PROXY — WORKING CAPITAL
16  ALLOWANCE

Proxy 2012 Proxy 2013 Proxy 2014 Proxy 2015 Proxy 2016 Proxy 2017
Distribution Expenses el (2o IRM Factor IRM Factor IRM Factor IRM Factor IRM Factor IRM Factor
Approved
0.88% 0.48% 1.10% 1.00% 1.50% 1.30%

Distribution Expenses - Operation $ 198,090 | $ 199,833 | $ 200,792 | $ 203,001 | $ 205,031 | $ 208,107 | $ 210,812
Distribution Expenses - Maintenance | $ 395,649 | $ 399,131 | $ 401,047 | $ 405,458 | $ 409,513 | $ 415,655 | $ 421,059
Billing and Collecting $ 536,508 | $ 541,229 | $ 543,827 | $ 549,809 | $ 555,307 | $ 563,637 | $ 570,964

Community Relations $ - $ - $ - $ - $ - $ - $ -
Administrative and General Expenses | $ 837,121 | $ 844,488 | $ 848,541 | $ 857,875 | $ 866,454 | $ 879,451 | $ 890,884
Donations - LEAP $ 3,688 | $ 3,720 | $ 3,738 | $ 3779 | $ 3817 | $ 3874 | $ 3,925
Taxes Other than Income Taxes $ 13,260 | $ 13,377 | $ 13,441 | $ 13,589 | $ 13,725 | $ 13931 | $ 14,112
Total Eligible Distribution Expenses| $ 1,984,316 | $ 2,001,778 | $ 2,011,387 | $ 2,033,512 | $ 2,053,847 | $ 2,084,655 |$ 2,111,755
Power Supply Expenses $ 9,504,645 | $ 9,588,286 | $ 9,634,310 | $ 9,740,287 | $ 9,837,690 | $ 9,985,255 | $ 10,115,064
Total Working Capital Expenses $ 11,488,961 | $ 11,590,064 | $ 11,645,696 | $ 11,773,799 | $ 11,891,537 | $ 12,069,910 | $ 12,226,819
17 Working Capital Allowance @ 15% | $ 1,723,344 | $ 1,738,510 | $ 1,746,854 |$ 1,766,070 | $ 1,783,731 |$ 1,810,486 | $ 1,834,023
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1 TaABLE 2-1 (B): COMPUTATION OF SNC BOARD APPROVED PROXY — WORKING CAPITAL
2  ALLOWANCE

2017 Board 2017 Board 2017 Board
Distribution Expenses Approved Approved Proxy |Approved Proxy

(TBHEDI) (KHEC) (Combined)
Distribution Expenses - Operation $ 3,327,377 | $ 210,812 | $ 3,538,189
Distribution Expenses - Maintenance | $ 4,292,372 | $ 421,059 | $ 4,713,431
Billing and Collecting $ 2,306,460 | $ 570,964 | $ 2,877,424
Community Relations $ 163,559 | $ 3,925 | $ 167,483
Administrative and General Expenses | $ 5,120,233 | $ 890,884 | $ 6,011,116
Taxes Other than Income Taxes $ 6,700 | $ 14,112 | $ 20,812
Less Allocated Depreciation -$ 529,843 -$ 529,843
Total Eligible Distribution Expenses| $ 14,686,857 | $ 2,111,755 ['$ 16,798,612
Power Supply Expenses $119,143,000 | $ 10,115,064 | $129,258,064
Total Working Capital Expenses $133,829,857 | $ 12,226,819 | $146,056,676
Working Capital Factor 7.50% 15.00% 8.13%
3 Working Capital Allowance $ 10,037,239 | $ 1,834,023 | $ 11,871,262

4  TABLE 2-1 (c): COMPUTATION OF SNC BOARD APPROVED PROXY — RATE BASE
2017 Board 2017 Board

Description Approved Approved Proxy APZP(:Z:’O?,::W

(TBHEDI) (KHEC)
Gross Fixed Assets Opening $199,495,959 $14,701,190|  $214,197,149
Gross Fixed Assets Closing $207,386,883 $15,609,690| $222,996,573
Average Gross Fixed Assets $203,441,421 $15,155,440| $218,596,861

Accumulated Depreciation Opening $102,480,653 $6,582,136| $109,062,789

Accumulated Depreciation Closing $104,930,815 $7,166,232|  $112,097,047

Average Accumulated Depreciation $103,705,734 $6,874,184| $110,579,918
Average Net Book Value $99,735,687 $8,281,256| $108,016,943
Working Capital $133,829,857 $12,226,819|  $146,056,676
Working Capital Allowance Factor 7.50% 15.00% 8.13%
Working Capital Allowance $10,037,239 $1,834,023 $11,871,262
5 Rate Base $109,772,926 $10,115,279 $119,888,205

2.1.3 PRESENTATION OF CONSOLIDATED RATE BASE

For comparative purposes, and throughout this Exhibit, the actual results for the 2017 and 2018 years

represent the combined actual results for the former TBHEDI and KHEDI. The 2019 through 2024 Test

© 00 ~N O

Year figures represent SNC.

10 2.1.4 SUMMARY OF RATE BASE

11 The following table compares SNC 2017 Board Approved Proxy to this application’s proposed 2024 Test
12 Year.
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TABLE 2-2: SNC 2017 RATE BASE BOARD APPROVED PROXY TO 2024 TEST YEAR

Description 2017 Board |, ) 1 rest Year
Approved Proxy

Gross Fixed Assets Opening $214,197,149 $277,432,903
Gross Fixed Assets Closing $222,996,573} $290,050,344
Average Gross Fixed Assets $218,596,861| $283,741,623
Accumulated Depreciation Opening $109,062,789} $131,592,580
Accumulated Depreciation Closing $112,097,047; $136,418,980
Average Accumulated Depreciation $110,579,918; $134,005,780
Average Net Book Value $108,016,943} $149,735,843
Working Capital $146,056,676f $131,130,010
Working Capital Allowance Factor 8.13% 7.50%
Working Capital Allowance $11,871,262 $9,834,751
Rate Base $119,888,205! $159,570,594
Rate Base Year Over Year Increase 33.10%

The main components that make up the increase in rate base for the 2024 Test year include capital
additions from 2017 to 2023 (which are on track with SNC’s last DSP, covering the 2017 to 2021
historical period, adjusted as per the OEB approved settlement proposal in EB-2016-0105), Kenora’s

asset management plans, and 2024 Test Year Capital Additions.

Per the MAAD agreement, SNC decided to defer rebasing for five years; therefore, a board-approved
DSP was not in place for 2021 and beyond. For this period, SNC increased the DSP-approved figures for
2021 by the Board Incentive Rate-making Mechanism (“IRM”) inflation factors for planning purposes for

2022 and 2023.

The following table compares historical data for 2017 to 2022 with the 2023 Bridge Year and 2024 Test

Year.

SNC has calculated its 2024 Test Year rate base to be $159,570,594. SNC has provided its rate base
continuity schedule for the 2017 Board Approved Proxy, 2017 to 2022 Actuals, 2023 Bridge Year and
2024 Test Year in Table 2-3 below.

TABLE 2-3: RATE BASE CONTINUITY SCHEDULE

- 2017 Board 2023 Bridge | 2024 Test
Description Approved 2017 Actual 2018 Actual | 2019 Actual 2020 Actual 2021 Actual | 2022 Actual Year Year
Proxy
Gross Fixed Assets Opening $214,197,149 $210,167,874| $218,359,694| $227,790,432| $236,589,757| $242,757,874| $254,246,571| $265,243,412| $277,432,903)
Gross Fixed Assets Closing $222,996,573 $218,359,694| $227,790,432| $236,589,757| $242,757,874| $254,246,571| $265,243,412| $277,432,903] $290,050,344
Average Gross Fixed Assets $218,596,861| $214,263,784| $223,075,063| $232,190,094| $239,673,815| $248,502,222| $259,744,991| $271,338,158| $283,741,623)
Accumulated Depreciation Opening $109,062,789| $104,582,875| $107,366,196] $110,886,060] $113,462,448| $117,895,077| $121,960,835| $126,776,931|] $131,592,580,
Accumulated Depreciation Closing $112,097,047 $107,366,196| $110,886,060| $113,462,448| $117,895,077| $121,960,835| $126,776,931| $131,592,580] $136,418,980,
Average Accumulated Depreciation $110,579,918| $105,974,535| $109,126,128| $112,174,254| $115,678,762| $119,927,956| $124,368,883| $129,184,755| $134,005,780)
Average Net Book Value $108,016,943| $108,289,249| $113,948,935| $120,015,840| $123,995,053| $128,574,266| $135,376,109| $142,153,402| $149,735,843]
Working Capital $146,056,676| $135,372,497| $128,436,394| $134,930,909] $145,898,069| $129,706,103| $135,700,890| $140,363,831| $131,130,010,
Working Capital Allowance Factor 8.13% 8.25% 8.27% 8.13% 8.13% 8.13% 8.13% 8.13%) 7.50%)
Working Capital Allowance $11,871,262 $11,171,104| $10,622,020| $10,969,883| $11,861,513| $10,545,106 $11,032,482 $11,411,579 $9,834,751
Rate Base $119,888,205| $119,460,353| $124,570,956| $130,985,723| $135,856,566| $139,119,372| $146,408,591| $153,564,981| $159,570,594
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SNC’s assets fall into two broad categories — The first is the Distribution Plant, which includes assets such
as distribution, substation buildings, poles, conductors, overhead and underground electricity
distribution infrastructure, transformers, meters, and substation equipment. The second is the General
Plant which includes assets such as the operations/service center building, office furniture,
transportation equipment, communications technology, computer equipment and software, general

equipment, and tools.

SNC currently has Rooftop Solar Generation non-distribution assets. For this application, all associated
amounts (including the assets, accumulated depreciation, revenues, and costs) from these non-

distribution assets have been excluded from Rate Base and all other calculations.

2.1.5 RATE BASE VARIANCE ANALYSIS

SNC has prepared the following table to illustrate the rate base variances between the last OEB-
approved rate base proxy and the 2024 test year rate base. The overall changes in the rate base can be

attributed to either Gross Assets or Working Capital Allowance.

TABLE 2-4: RATE BASE VARIANCE SUMMARY

2017 Board 2017 Actual | 2018 Actual 2020 Actual | 2021 Actual | 2022 Actual vs. .
Description Approved vs. vs. 2018 vs. 2019 ED) LETE R vs. 2021 vs. 2022 2023 Bridge 2B EE e
2017 Actual Actual Actual CAPIOLXEE Actual Actual Year CRLEACEA G
Gross Fixed Assets Opening ($4,029,275)]  $8,191,820 $9,430,737 $8,799,325| $6,168,117| $11,488,697 $10,996,842 $12,189,491
Gross Fixed Assets Closing ($4,636,879)|  $9,430,738|  $8,799,325 $6,168,117| $11,488,697 $10,996,842 $12,189,491 $12,617,441
Average Gross Fixed Assets ($4,333,077)] $8,811,279| $9,115,031| $7,483,721| $8,828,407| $11,242,769| $11,593,166| $12,403,466
Accumulated Depreciation Opening ($4,479,913)] $2,783,320( $3,519,865 $2,576,387| $4,432,630| $4,065,758 $4,816,096 $4,815,650
Accumulated Depreciation Closing ($4,730,851)] $3,519,865 $2,576,387 $4,432,630| $4,065,758| $4,816,096 $4,815,650 $4,826,399
Average Accumulated Depreciation ($4,605,382) $3,151,593 $3,048,126 $3,504,508 $4,249,194 $4,440,927 $4,815,873 $4,821,024,
Average Net Book Value $272,306 $5,659,686 $6,066,905 $3,979,213 $4,579,213 $6,801,842 $6,777,293 $7,582,441
Working Capital ($10,684,179)| ($6,936,103)[ $6,494,515| $10,967,160| ($16,191,966)| $5,994,787 $4,662,941 ($9,233,821)
Working Capital Allowance Factor 0.1% 0.0% -0.1% 0.0% 0.0% 0.0% 0.0% -0.6%)
Working Capital Allowance ($700,158)]  ($549,083) $347,862 $891,630| ($1,316,407) $487,376 $379,097| ($1,576,829)
Rate Base ($427,853) $5,110,603 $6,414,768 $4,870,843 $3,262,806 $7,289,219 $7,156,391 $6,005,613
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2024 Test Year vs. 2023 Bridge Year

The 2024 Test Year rate base is forecasted to be $6,005,613 higher than the 2023 Bridge Year. The
increase is primarily related to higher net fixed asset additions from capital additions in 2024, offset by a
lower Working Capital Allowance due to a decrease in working capital factor from 8.13% (weighted

average of KHEC at 15% and TBHEDI at 7.5%) to 7.5% in 2023.

2023 Bridge Year vs. 2022 Actual

The 2023 Bridge Year rate base is forecasted to be $7,156,391 higher than the 2022 Actual. The increase
is primarily attributable to higher net fixed asset additions from capital additions in 2022.

2022 Actual Vs. 2021 Actual

The total rate base for the 2022 Actual was $7,289,219, higher than the 2021 Actual. The increase is due
to higher net fixed asset additions in 2022 and increased Working Capital Allowance due to an increase

in controllable costs and cost of power (COP) expenses.

2021 Actual Vs. 2020 Actual

The total rate base for the 2021 Actual was $3,262,806 higher than 2020 Actual. The increase is
primarily attributable to higher net fixed asset additions from capital additions in 2021, offset by a

significant decrease in COP expenses.

2020 Actual Vs. 2019 Actual

The total rate base for the 2020 Actual was $4,870,843 higher than 2019 Actual. The increase is
primarily attributable to both net fixed asset additions from capital additions and a significant rise in

COP expenses.

2019 Actual Vs. 2018 Actual

The total rate base for the 2019 Actual was $6,414,768 higher than 2018 Actual. The increase is
primarily attributable to both net fixed asset additions from capital additions and a significant rise in

COP expenses.

2018 Actual Vs. 2017 Actual

The total rate base for 2018 Actual was $5,110,603 higher than 2017 Actual. The increase is primarily

attributable to net fixed asset additions from the capital offset by decreased COP expenses.
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2017 OEB Approved Proxy Vs. 2017 Actual

The total rate base for the 2017 Actual was $427,853 lower than the 2017 Board Approved Proxy. The
decrease is primarily attributable to net fixed asset additions not fully materializing in Kenora Rate Zone

from 2011 to 2017 and a significant decrease in actual COP expenses from what was forecasted.

2.1.6 ACCOUNTING PoLicy CHANGES

In accordance with the Board’s letter dated July 12, 2012, each of the former TBHEDI and KHECI adopted
capitalization and depreciation policies under CGAAP that were compliant with International Financial

Reporting Standards.

The former TBHEDI adopted the required accounting changes for depreciation and capitalization policies
on January 1, 2013, which were included in the former TBHEDI's 2017 Cost of Service Application. As a
result, there were no additional impacts to expensing overheads or amortization expenses in the

Thunder Bay service territory.

The former KHEC adopted the required accounting changes for depreciation and capitalization policies
on January 1, 2013. The impact of the capitalization and depreciation changes related to the former

KHEC are detailed in Exhibit 9, Deferral and Variance Accounts (Account 1576).

Upon amalgamation on January 1, 2019, the accounting policies for depreciation and capitalization

policies for SNC were harmonized to be consistent with the policies of the former TBHEDI.

2.2 FIXED ASSET CONTINUITY SCHEDULES

Opening and closing balances of gross assets and accumulated depreciation correspond to the fixed
asset continuity statements. The net book value balances, excluding construction work in progress and

asset retirement obligations, are the balances included in the rate base calculation.

SNC has completed the Fixed Asset Continuity Schedules (Board Appendix 2-BA) for the historical actuals
for 2017 through 2022, the 2023 Bridge Year and the 2024 Test Year, provided below in Table 2-5 to

Table 2-14, and has also been filed in live Excel format.

The Capital Cost Allowance (“CCA") class for fixed assets agrees with the CCA Class used for tax purposes

in SNC'’s tax returns.
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Upon the date of IFRS adoption, customer contributions are no longer recorded in Account 1995
Contributions & Grants, but are recorded in Account 2440, Deferred Revenue and amortized to revenue
over the service life of the related asset. Additionally, historical amounts recorded in Account 1995 prior
to the transition year are to be netted against the assets in Property, Plant and Equipment ("PP&E") that
they relate to and no longer accounted separately as an offset to PP&E. SNC has included Account 2440
in the continuity schedules to track contributed capital forecast for the 2022 Bridge Year and the 2023

Test Year. SNC has included the amortization considered revenue for accounting periods as depreciation

o N o o A W N BB

in Uniform System of Accounts ("USo0A") 2440 in its continuity schedules.

©

Depreciation is explained in further detail in Section 2.4 - Depreciation, Amortization and Depletion.
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1 TABLE 2-6: APPENDIX 2-BA 2017 AcTUAL (KHEC)

Accounting Standard___MIFRS

Year KHEC

Cost Accumulated Depreciation
CCA OEB Opening Closing Opening Closing Net Book
Class ? | Account ® | Description 3 Balance ® Additions * | Disposals®| Balance Balance ® Additions | Disposals ® Balance Value
1609 Capital Contributions Paid 3 : 3 ; 3 } 3 : s } $ : 3 ; 3 : $ ;
12 1611 Computer Software (Formally known as
Account 1925) $ 30,009 [ $ = $ = $ 30,009 $ 30,009 | $ $ = $ 30,009 | $ -
Land Rights (Formally known as Account
CEC | %12 |100e) $ - s s - s - |ls - |s - s - s - |s -
N/A 1805 Land $ 2,366 | $ = $ = $ 2,366 $ = $ = $ = $ - $ 2,366
47 1808 Buildings $ 33,698 | $ o $ o $ 33,698 $ 5321 $ 1,774 [ $ - $ 7,094 | $ 26,604
13 1810 |Leasehold Improvements $ - $ - $ - $ - $ - $ = $ = $ - $ -
47 1815 Transformer Station Equipment >50 kV $ 2,778,226 | $ 10,691 [ $ = $ 2,788,918 $ 325,884 [ $ 110,645 | $ o $ 436,529 | $ 2,352,389
47 1820  |Distribution Station Equipment <50 kV $ = $ = $ = $ - $ = $ = $ = $ - $ -
47 1825 |Storage Battery Equipment $ - $ - $ - $ - $ - $ = $ = $ - $ -
47 1830 Poles, Towers & Fixtures $ 2,742,449 | $ 316,207 [ $ o $ 3,058,656 $ 466,137 | $ 174,101 [ $ S $ 640,238 | $ 2,418,418
47 1835 Owerhead Conductors & Devices $ 970,010 | $ 48,973 | $ - $ 1,018,982 $ 95341 | $ 36,674 | $ - $ 132,015 [ $ 886,967
47 1840 Underground Conduit $ 130,843 | $ 8,302 | $ - $ 139,144 | | $ 44341 | $ 15102 [ $ = $ 59,443 | $ 79,701
47 1845 Underground Conductors & Devices $ 333,760 | $ 4,260 | $ - $ 338,020 $ 106,890 | $ 36,645 | $ - $ 143,535 [ $ 194,485
47 1850 Line Transformers $ 1,124,891 | $ 109,932 | $ - $ 1,234,823 $ 168,109 [ $ 68,745 | $ = $ 236,853 [ $ 997,970
47 1855 Senices (Overhead & Underground) $ - $ - $ - $ - $ - $ ° $ ° $ - $ -
47 1860  |Meters $ - $ = $ = $ = $ - $ -
47 1860 Meters (Smart Meters) $ 689,797 | $ 70,152 [ $ - $ 759,949 $ 202,643 [ $ 72,842 $ = $ 275,485 [ $ 484,464
N/A 1905 Land $ 16,562 | $ o $ o $ 16,562 $ o $ o $ - $ - $ 16,562
47 1908 Buildings & Fixtures $ 634,008 [ $ = $ = $ 634,008 $ 105,814 | $ 35,296 | $ = $ 141,110 | $ 492,898
13 1910 Leasehold Improvements $ - $ - $ - $ - $ - $ ° $ ° $ - $ -
8 1915 Office Furniture & Equipment (10 years) $ 25,177 | $ = $ o $ 25,177 $ 11,867 | $ 39821 % - $ 15,849 | $ 9,327
8 1915  |Office Furniture & Equipment (5 years) $ - $ - $ -
10 1920 Computer Equipment - Hardware $ 19,012 [ $ 1,351 [ $ = $ 20,363 [ | $ 13,440 [ $ 3371|$ = $ 16,811 [ $ 3,552
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) 3 . s . s .
50 1920 Computer Equip.-Hardware(Post Mar. 19/07) $ ; s } $ :
10 1930 Transportation Equipment $ 554,966 | $ 705 | $ ° $ 555,671 $ 249,522 [ $ 40,194 | $ = $ 289,716 [ $ 265,955
8 1935  [Stores Equipment $ - s - s - s - $ - s - s - s - |8 -
8 1940  [Tools, Shop & Garage Equipment $ - $ - $ - $ - $ - $ = $ = $ - $ -
8 1945 Measurement & Testing Equipment $ 72,058 [ $ = $ = $ 72,058 $ 27,856 | $ 6,809 | $ = $ 34,665 | $ 37,392
8 1950 [Power Operated Equipment $ - $ = $ = $ - $ = $ = $ = $ - $ -
8 1955 Communications Equipment $ - $ - $ - $ - $ - $ - $ - $ - $ -
8 1955 Communication Equipment (Smart Meters) 3 ; $ : 3 : 3 : $ :
8 1960 Miscellaneous Equipment $ 35709 [ $ 16,099 [ $ = $ 51,809 $ 20,496 | $ 3,664 | $ o $ 24,160 [ $ 27,649
1970 Load _Managemem Controls Customer
47 Premises $ - s - |s - |$ - $ - |8 - 18 - |8 - |8 -
47 1975 Load Management Controls Utility Premises s : $ : s } $ } 3 } 3 : s : s } $ }
47 1980 System Supenisor Equipment $ 313,374 [ $ 2,469 | $ - $ 315,843 $ 81,989 | $ 28,028 [ $ = $ 110,017 | $ 205,826
47 1985  [Miscellaneous Fixed Assets $ - | - s - s - $ - |8 - s - s - |8 -
47 1990  [Other Tangible Property $ - $ - $ - $ - $ - $ $ = $ - $ -
47 1995  |Contributions & Grants $ = $ = $ = $ - $ = $ = $ = $ - $ -
47 2440 Deferred Revenue® -$ 169,970 |-$ 43,418 | $ - |8 213,388 [ -$ 8,728 |-$ 7,276 | $ ) 16,005 [-$ 197,384
2005 |Property Under Finance Lease’ $ - $ - $ - $ - $ - $ = $ = $ - $ -
Sub-Total $ 10,336,944 | $ 545,723 | $ - $ 10,882,667 $ 1,946,931 | $ 630,595 | $ - $ 2,577,526 [ $ 8,305,141
Less Socialized Renewable Energy
Generation Investments (input as negative) 3 $ s
Less Other Non Rate-Regulated Utility
Assets (input as negative) $ - $ - $ -
Total PP&E for Rate Base Purposes $ 10,336,944 | $ 545,723 | $ - $ 10,882,667 $ 1,946,931 | $ 630,595 [ $ - $ 2,577,526 [$ 8,305,141
Construction Work In Progress $ - $ - $ -
Total PP&E $ 10,336,944 | $ 545,723 [ $ - $ 10,882,667 $ 1,946,931 | $ 630,595 | $ - $ 2,577,526 [ $ 8,305,141
Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets), if applicable®
Total $ 630,595
Less: Fully Allocated Depreciation
Transportation
Stores Equipment
Deferred Revenue s 7,276
2 [Net Depreciation $ 637,871
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1 TABLE 2-7: APPENDIX 2-BA 2018 AcCTUAL (TBHEDI)

Accounting Standard ___ MIFRS

Year TBHEDI

Cost Accumulated Depreciation
CCA OEB Opening Closing Opening Closing Net Book
Class ?| Account ® | Description 3 Balance ® Additions* | Disposals®| Balance Balance ® Additions | Disposals ® Balance Value
1609 |Capital Contributions Paid $ 12723218 - |s - |s 10m2321||s  391490|8  50893|8 - |s  aa2383|s 820038
12 1611 Computer Software (Formally known as
Account 1925) $ 1,327,708 | $ = $ = $ 1,327,708 $ 1,304,054 [ $ 7,726 | $ = $ 1,311,780 [ $ 15,929
Land Rights (Formally known as Account
CEC | 612 l100g) $ - s - ls - s - ||s - s - s - s - s -
N/A 1805 Land $ 131,186 | $ = $ = $ 131,186 $ = $ = $ = $ - $ 131,186
47 1808 Buildings $ 7,556,555 | $ 86,036 [ $ = $ 7,642,591 $ 2,716,891 [ $ 207,416 | $ o $ 2,924,307 |$ 4,718,284
13 1810 Leasehold Improvements $ 63,262 | $ - $ - $ 63,262 $ 63,262 | $ - $ - $ 63,262 | $ -
47 1815  |Transformer Station Equipment >50 kV $ - $ - $ - $ - $ - $ = $ = $ - $ -
47 1820 Distribution Station Equipment <50 kV $ 8,357,236 [ $ 141,255 | $ o $ 8,498,490 $ 7,282,374 | $ 160,466 | $ - $ 7,442,840 | $ 1,055,650
47 1825 |Storage Battery Equipment $ - $ = $ = $ - $ = $ = $ = $ - $ -
47 1830 Poles, Towers & Fixtures $ 48,559,926 | $ 4,439,850 [-$ 339,440 | $ 52,660,336 $ 13,230,808 |$ 1,108,697 |-$ 259,135[$ 14,080,370 [ $ 38,579,966
47 1835 Owerhead Conductors & Devices $ 43,605,989 |$ 3,197,239 |-$ 711,564 | $ 46,091,664 $ 17,500,942 | $ 605,854 |-$ 588,074 | $ 17,518,723 | $ 28,572,942
47 1840 Underground Conduit $ 15,942,275 | $ 147,995 |-$ 94,343 | $ 15,995,927 $ 8,093,529 | $ 128,613 |-$ 73,619 | $ 8,148,523 | $ 7,847,404
47 1845 Underground Conductors & Devices $ 21,658,200 | $ 729,991 | $ - $ 22,388,191 | | $ 11,072,860 [ $ 392,398 | $ = $ 11,465,258 | $ 10,922,933
47 1850 Line Transformers $ 33,978,497 | $ 1,293,757 |-$ 345,496 | $ 34,926,759 $ 15,906,757 | $ 577,315 |-$ 290,970 | $ 16,193,103 | $ 18,733,656
47 1855 Senices (Overhead & Underground) $ 23,133,861 | $ 234,027 |-$ 78,678 | $ 23,289,210 $ 15,676,387 | $ 232,104 [-$ 69,465|$ 15,839,026 | $ 7,450,184
47 1860 _ |Meters $ - $ - $ -
47 1860 Meters (Smart Meters) $ 10,292,582 | $ 537,771 |-$ 119,705 | $ 10,710,648 $ 5,370,529 | $ 610,275 | $ = $ 5,980,804 | $ 4,729,844
N/A 1905 Land $ = $ = $ = $ - $ = $ = $ S $ - $ -
47 1908 [Buildings & Fixtures $ - s - s - s - $ - s - s - s - |8 -
13 1910 |Leasehold Improvements $ - $ - $ - $ - $ - $ = $ = $ - $ -
8 1915 Office Furniture & Equipment (10 years) $ 1,669,563 | $ 21,685 [ $ = $ 1,691,248 $ 1,385,875 [ $ 59,080 [ $ = $ 1,444,956 [ $ 246,292
8 1915 |Office Furniture & Equipment (5 years) $ - $ - $ -
10 1920 Computer Equipment - Hardware $ 3,449,830 | $ 108,673 [-$ 44,784 |$ 3,513,719 $ 3,192,370 | $ 107,079 [-$ 44,784 | $ 3,254,666 | $ 259,053
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) 3 3 3
50 1920 Computer Equip.-Hardware(Post Mar. 19/07) 3 3 s
10 1930 Transportation Equipment $ 7,812,822 | $ 611,013 [ $ o $ 8,423,834 $ 4195120 | $ 398,035 [ $ = $ 4,593,155 | $ 3,830,680
8 1935 Stores Equipment $ 97,797 [ $ = $ = $ 97,797 $ 63,417 [ $ 2579 % = $ 65,996 [ $ 31,802
8 1940 Tools, Shop & Garage Equipment $ 2,979,753 | $ 148,624 [ $ o $ 3,128,377 $ 2,525,009 | $ 77,010 | $ - $ 2,602,019 | $ 526,358
8 1945 Measurement & Testing Equipment $ 450,038 | $ 88,031 | $ - $ 538,069 $ 283,898 | $ 33,655 | $ - $ 317,553 | $ 220,516
8 1950 Power Operated Equipment $ 425,791 | $ = $ = $ 425,791 $ 200,742 [ $ 35,007 [ $ = $ 235,749 [ $ 190,042
8 1955 Communications Equipment $ 286,418 | $ 1,092 [ $ - $ 287,510 $ 274,183 | $ 8,579 | $ - $ 282,763 | $ 4,748
8 1955 Communication Equipment (Smart Meters) 3 3 s
8 1960 Miscellaneous Equipment $ - $ = $ = $ - $ = $ = $ = $ - -
1970 Load _Management Controls Customer
47 Premises $ - $ - $ = $ - $ = $ o $ o $ - $ -
47 1975 Load Management Controls Utility Premises 3 . 3 : 3 ) 3 . s : s } 3 : 3 . s :
47 1980 System Supenisor Equipment $ 800,438 | $ 63,021 | $ - $ 863,460 $ 289,936 | $ 76,887 | $ - $ 366,823 | $ 496,637
47 1985 [Miscellaneous Fixed Assets $ - $ - $ - $ - $ - $ = $ = $ - $ -
47 1990  |Other Tangible Property $ - $ - $ - $ - $ - $ = $ = $ - $ -
47 1995 Contributions & Grants -$ 18,542,289 | $ £ $ 0 -$ 18,542,289 | |-$ 5,837,211 |-$ 432,680 | $ - -$ 6,269,891 [-$ 12,272,398
47 2440 Deferred Revenue® -$ 7,832,731 [-$ 1,243211 | $ o -$ 9,075,942 | -$ 394,552 |-$ 186,096 | $ - -$ 580,649 |-$ 8,495,293
2005 Property Under Finance Lease’ $ - $ - $ - $ - $ - $ ° $ ° $ - $ -
Sub-Total $ 207,477,027 | $ 10,606,849 [-$ 1,734,010 | $ 216,349,867 $ 104,788,669 | $ 4,260,892 |-$ 1,326,046 | $ 107,723,516 | $ 108,626,352
Less Socialized Renewable Energy
Generation Investments (input as negative) 3 3 s
Less Other Non Rate-Regulated Utility
Assets (input as negative) $ - $ - $ -
Total PP&E for Rate Base Purposes $ 207,477,027 | $ 10,606,849 [-$ 1,734,010 | $ 216,349,867 $ 104,788,669 | $ 4,260,892 |-$ 1,326,046 | $ 107,723,516 | $ 108,626,352
Construction Work In Progress $ 2,595,661 |-$ 3815 | $ - $ 2,591,846 $ - $ 2,591,846
Total PP&E $ 210,072,688 | $ 10,603,034 [-$ 1,734,010 | $ 218,941,713 $ 104,788,669 [ $ 4,260,892 |-$ 1,326,046 [ $ 107,723,516 | $ 111,218,198
Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets), if applicableE
Total $ 4,260,892
Less: Fully Allocated Depreciation
ARO's -$ 66,115
Overhead Depts & Information
Systems $ 723,038
Deferred Revenue -$ 186,096
2 [Net Depreciation $ 3,790,066
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1 TABLE 2-8: APPENDIX 2-BA 2018 AcTUAL (KHEC)

Accounting Standard ___ MIFRS

Year KHEC

Cost Accumulated Depreciation
CCA OEB Opening Closing Opening Closing Net Book
Class ? | Account ® | Description 3 Balance ® Additions* | Disposals®| Balance Balance ® Additions | Disposals ® Balance Value
1609 Capital Contributions Paid 3 . 3 . 3 . 3 . s . s ) 3 : 3 . s .
12 1611 Computer Software (Formally known as
Account 1925) $ 30,009 [ $ - |-$  30,009($% - $ 30,009 | $ -$ 30,009 | $ - $ -
Land Rights (Formally known as Account
CEC | 1612 l100g) 5 - s - ls - s - ||s - s s - |s - s -
N/A 1805 Land $ 2,366 | $ = $ = $ 2,366 $ = $ = $ = $ - $ 2,366
47 1808 Buildings $ 33,698 [ $ = $ = $ 33,698 $ 7,094 | $ 1,774 $ = $ 8,868 | $ 24,830
13 1810 |Leasehold Improvements $ - $ = $ = $ - $ = $ = $ = $ - $ -
47 1815 Transformer Station Equipment >50 kV. $ 2,788,918 [ $ 24,197 [ $ = $ 2,813,115 $ 436,529 | $ 115485 | $ = $ 552,014 [ $ 2,261,101
47 1820  |Distribution Station Equipment <50 kV $ = $ = $ = $ - $ = $ = $ = $ - $ -
47 1825 |Storage Battery Equipment $ - $ - $ - $ - $ - $ = $ = $ - $ -
47 1830 Poles, Towers & Fixtures $ 3,058,656 | $ 161,654 | $ = $ 3,220,309 $ 640,238 [ $ 178,916 | $ = $ 819,154 [ $ 2,401,155
47 1835 Owerhead Conductors & Devices $ 1,018,982 [ $ 45314 | $ o $ 1,064,296 $ 132,015 [ $ 37,580 | $ - $ 169,596 | $ 894,700
47 1840 Underground Conduit $ 139,144 | $ 6,642 | $ - $ 145,786 $ 59,443 | $ 15292 [ $ = $ 74,735 $ 71,052
47 1845 Underground Conductors & Devices $ 338,020 [ $ 7,861 | $ - $ 345,881 | [$ 143,535 | $ 36,930 $ - $ 180,465 | $ 165,415
47 1850 Line Transformers $ 1,234,823 [ $ 310,799 |-$ 10,863 | $ 1,534,759 $ 236,853 [ $ 71,085 |-$ 3,621 | % 304,317 [ $ 1,230,442
47 1855 Senvices (Overhead & Underground) $ - $ - $ - $ - $ - $ - $ - $ - $ -
47 1860  |Meters $ = $ = $ = $ - $ = $ = $ = $ - $ -
47 1860 Meters (Smart Meters) $ 759,949 | $ 12,625 |-$ 27,728 | $ 744,846 $ 275,485 [ $ 45,955 | $ = $ 321,440 [ $ 423,406
N/A 1905 Land $ 16,562 | $ = $ = $ 16,562 $ = $ = $ o $ - $ 16,562
47 1908 Buildings & Fixtures $ 634,008 | $ o $ o $ 634,008 $ 141,110 [ $ 35,296 | $ - $ 176,407 [ $ 457,602
13 1910  |Leasehold Improvements $ - $ - $ - $ - $ - $ = $ = $ - $ -
8 1915 |Office Furniture & Equipment (10 years) $ 25177 $ - [s - [s 25177 [ $ 15,849 | $ 3,982($ - Is 19,832 | $ 5,345
8 1915 Office Furniture & Equipment (5 years) $ = $ -
10 1920 Computer Equipment - Hardware $ 20,363 | $ 2,492 | $ - $ 22,855 $ 16,811 | $ 2,578 | $ - $ 19,389 | $ 3,466
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) s : $ ;
50 1920 Computer Equip.-Hardware(Post Mar. 19/07) 3 3
10 1930 Transportation Equipment $ 555,671 [ $ 11,110 [ $ - $ 566,781 $ 289,716 [ $ 38,403 [ $ = $ 328,119 [ $ 238,661
8 1935 Stores Equipment $ - $ - $ - $ - $ - $ = $ = $ - $ -
8 1940  [Tools, Shop & Garage Equipment $ - $ = $ = $ - $ = $ = $ = $ - $ -
8 1945 Measurement & Testing Equipment $ 72,058 | $ - $ - $ 72,058 $ 34,665 | $ 6,809 | $ - $ 41,4741 $ 30,583
8 1950  |Power Operated Equipment $ - $ = $ = $ - $ = $ = $ = $ - $ -
8 1955 Communications Equipment $ - $ 30,124 | $ - $ 30,124 $ - $ 3,012 | % - $ 3,012 $ 27,112
8 1955 Communication Equipment (Smart Meters) $ - $ - $ - $ -
8 1960 Miscellaneous Equipment $ 51,809 | $ 6,660 | $ - $ 58,469 $ 24,160 | $ 4,330 | $ - $ 28,490 | $ 29,979
1970 Load 'Management Controls Customer
47 Premises $ - s - s - s - $ - |8 $ - s - s -
47 1975 Load Management Controls Utility Premises 3 . 3 . 3 . 3 . s . s ) 3 : 3 . s .
47 1980 System Supenisor Equipment $ 315,843 | $ 7,020 | $ - $ 322,863 $ 110,017 [ $ 28,496 | $ - $ 138,514 [ $ 184,349
47 1985 [Miscellaneous Fixed Assets $ - $ - $ - $ - $ - $ = $ = $ - $ -
47 1990  |Other Tangible Property $ - $ - $ - $ - $ - $ ° $ ° $ - $ -
47 1995  |Contributions & Grants $ - s - s - s - $ - |s - |3 - s - |8 -
47 2440 Deferred Revenue® -$ 213,383 [ $ = $ - |8 213,388 -$ 16,004 [-$ 7,276 | $ - |8 23,281 [-$ 190,108
2005 Property Under Finance Lease’ $ - $ - $ - $ - $ - $ - $ - $ - $ -
Sub-Total $ 10,882,667 | $ 626,498 |-$ 68,600 | $ 11,440,564 $ 2,577,526 | $ 618,648 [-$ 33,630 [ $ 3,162,545 | $ 8,278,019
Less Socialized Renewable Energy
Generation Investments (input as negative) 3 3 $
Less Other Non Rate-Regulated Utility
Assets (input as negative) $ - $ - $ -
Total PP&E for Rate Base Purposes $ 10,882,667 | $ 626,498 |-$ 68,600 | $ 11,440,564 $ 2,577,526 | $ 618,648 [-$ 33,630 [ $ 3,162,545 [ $ 8,278,019
Construction Work In Progress $ - $ - $ -
Total PP&E $ 10,882,667 | $ 626,498 |-$ 68,600 | $ 11,440,564 [ | $ 2,577,526 [ $ 618,648 [-$ 33,630 | $ 3,162,545 [ $ 8,278,019
Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets), if applicableE
Total $ 618,648
Less: Fully Allocated Depreciation
ARO's
Overhead Depts & Information Systems
Deferred Revenue 5 7,276
2 [Net Depreciation $ 625,925
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Accounting Standard___MIFRS
vear SNC
Cost Accumulated Depreciation
Opening Opening Opening Opening
CCA OEB Balance Balance Closing Balance Balance Closing Net Book
Class | Account * | Description 3 (TBHEDI) & (KHEC) ® Additions * | Disposals®| Balance (TBHEDI) ® (KHEC) ® Additions | Disposals ® Balance Value
1609 _|Capital Contributions Paid s 1072321 - |s - s - |s 1om3||s 4383 - s  soses|s - |s  assor6|s 770045
12 1611 Computer Software (Formally known as
Account 1925) $ 1,327,708 | $ e $ 14,735 | $ 2 $ 1,342,443 $ 1,311,780 | $ - $ 6,122 | $ = $ 1,317,901 | $ 24,542
Land Rights (Formally known as Account
CEC | 112 lio0) s - |s - s s - s - |ls - s - s - s - s - |s -
N/A 1805 Land $ 131,186 [ $ 18,928 | $ = $ = $ 150,114 $ = $ - $ - $ - $ - $ 150,114
47 1808 Buildings $ 7642591 |% 667,707 | $ 40,99 | $ > $ 8351294 ($ 2924307 |$ 185,275 | $ 246,695 | $ > $ 3356278|% 4,995016
13 1810 Leasehold Improvements $ 63,262 | $ = $ = $ = $ 63262 | [$ 63,262 | $ = $ = $ = $ 63,262 | $ -
47 1815 Transformer Station Equipment >50 kV $ - $ 2,736,397 | $ - $ - $ 2,736,397 $ - $ 457,671 [ $ 91,914 | $ - $ 549,585 | $ 2,186,812
47 1820 Distribution Station Equipment <50 kV $ 8498490 |% = $ = $ = $ 8498490 [$ 7442840 |$ 41,559 | $ 168,068 | $ = $ 7,652,467 | $ 846,023
47 1825 [Storage Battery Equipment $ - $ - $ - $ - $ - $ - $ = $ = $ = $ - $ -
47 1830 Poles, Towers & Fixtures $ 52,660,336 |$ 2,538,751 |$ 4,689,958 |- 369,542 |$ 59,519,503 | | $ 14,080,370 | $ 680,955 |$ 1,346,959 |-$ 271,196 |$ 15837,089 [$ 43,682,415
47 1835 Overhead Conductors & Devices $ 46,091,664 | $ 1,745,854 | $ 2,663,301 |-$ 463,973 [ $ 50,036,846 $ 17,518,723 | $ 307,797 | $ 717,060 |-$ 378,608 |$ 18,164,972 |$ 31,871,874
47 1840 Underground Conduit $ 15995927 |$ = $ 1,296,028 (-$ 37,968 [$ 17,253,986 $ 8,148,523 | $ 74,735 | $ 132,166 |-$ 36,367 | $ 8,319,056 | $ 8,934,931
47 1845 Underground Conductors & Devices $ 22388191|% 532,494 | $ 1,584,252 |-$ 148967 |$ 24,355970| | $ 11,465,258 | $ 180,465 | $ 425540 |-$ 132573 |$ 11,938,690 | $ 12,417,280
47 1850 Line Transformers $ 34926759 |$ 1,493,932 |$ 2,126,682 |- 547,820 [ $ 37,999,554 $ 16,193,103 | $ 304,314 | $ 659,952 |-$ 356,041 |$ 16,801,327 | $ 21,198,227
47 1855 Senices (Overhead & Underground) $ 23289210 % = $ 205,960 |-$ 334 [ $ 23,494,836 $ 15,839,026 | $ = $ 237,566 |-$ 317[($ 16,076,274 | $ 7,418,562
47 1860  [Meters $ - $ - |$ -
47 1860 Meters (Smart Meters) $ 10,710,648 | $ 821,565 | $ 503,430 |-$ 107,636 | $ 11,928,007 $ 5,980,804 | $ 374,224 | $ 684,808 |-$ 1134 (% 7,038,702 | $ 4,889,305
N/A 1905 |Land $ - s - s - s - |3 - $ - |3 - s - s - |3 - |3 -
47 1908 [Buildings & Fixtures $ - $ - $ - $ - |8 - $ - s = $ = $ - |3 - $
13 1910 |Leasehold Improvements $ - 1|3 - $ - $ - |3 - $ - |3 = $ c $ - |3 - s -
8 1915 Office Furniture & Equipment (10 years) $ 1,691,248 | $ 25177 |$ 20,799 | $ - $ 1,737,223 $ 1,444,956 | $ 19,832 | $ 60,652 | $ - $ 1,525,439 | $ 211,784
8 1915  [Office Furniture & Equipment (5 years) $ - $ - $ -
10 1920 Computer Equipment - Hardware 3,513,719 | $ 22,855 | $ 448,241 | $ = $ 3,984,815 $ 3,254,666 | $ 19,389 | $ 155,664 | $ = $ 3,429,720 | $ 555,095
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) s s s
50 1920 Computer Equip.-Hardware(Post Mar. 19/07) s s s
10 1930 Transportation Equipment $ 8,423,834 | $ 566,781 | $ 439,982 [-$1,435,148 [ $ 7,995,449 $ 4,593,155 | $ 328,120 | $ 463,865 [-$ 1,328,608 | $ 4,056,531 | $ 3,938,918
8 1935 Stores Equipment $ 97,797 | $ = $ = $ = $ 97,797 $ 65,996 | $ = $ 3438 (% = $ 69,434 | $ 28,364
8 1940 _ [Tools, Shop & Garage Equipment $ 3128377|% 58,468 | $ 34,848 | $ = $ 3221693 ($ 2602019 |$ 28,490 | $ 89,399 | $ = $ 2,719,908 | $ 501,785
8 1945 Measurement & Testing Equipment $ 538,069 | $ 72,058 | $ 31673 |$ $ 641,799 $ 317,553 | $ 41474 $ 40,712 [ $ 2 $ 399,739 | $ 242,060
8 1950 Power Operated Equipment $ 425,791 | $ = $ = $ 2 $ 425,791 $ 235,749 | $ - $ 34,678 | $ = $ 270,428 | $ 155,364
8 1955 Communications Equipment $ 287,510 | $ 30,124 | $ 41,522 | $ > $ 359,156 | [ $ 282,763 | $ 3012|% 15109 | $ = $ 300,884 | $ 58,272
8 1955 [Communication Equipment (Smart Meters) $ - $ - $ 2 $ - $ -
8 1960 _[Miscellaneous Equipment - 13 - 18 - 18 - |8 - $ - 1% - 13 - 18 - 18 - 18 -
1970 Load Management Controls Customer
47 Premises $ - s - s - s - |3 - $ - |3 - s - s - |3 - s -
47 1975 Load Management Controls Utility Premises s ~ $ R s R s R s R s R s R s R s R s R s R
47 1980 System Supenvisor Equipment $ 863,460 | $ 322,863 | $ 285,529 | $ = $ 1471851 $ 366,823 | $ 138,514 [ $ 109,302 | $ = $ 614,638 | $ 857,213
47 1985 _|Miscellaneous Fixed Assets $ - 13 - 18 - 18 - 18 - $ - |8 - 13 - 18 - 1% - |8 -
47 1990  |Other Tangible Property $ - $ - $ - $ - $ - $ - $ = $ = $ = $ - $ -
47 1995 Contributions & Grants -$ 18,542,289 [ $ = $ = $ - [$ 18,542,289 | |-$ 6,269,891 | $ - |8 432,680 | $ - |8 6,702,571 |-$ 11,839,718
47 2440 Deferred Revenue® $ 9,075,942 |-$ 213,388 |-$ 2,517,223 | $ - [$ 11,806,553 | -$ 580,649 [-$ 23,281 |-$ 226,650 | $ - |8 830,580 |-$ 10,975,973
2005 Property Under Finance Lease’ $ - $ - - $ - $ - $ - $ = $ = $ = $ - -
Sub-Total $ 216,349,867 | $ 11,440,564 | $ 11,910,712 |-$ 3,111,387 | $ 236,589,757 $ 107,723,516 | $ 3,162,545 $ 5,081,231 |-$2,504,844 | $ 113,462,448 | $ 123,127,309
Less Socialized Renewable Energy
Generation Investments (input as negative) s $ s
Less Other Non Rate-Regulated Utility
Assets (input as negative) $ - $ - $ -
Total PP&E for Rate Base Purposes $ 216,349,867 | $ 11,440,564 [ $ 11,910,712 |-$ 3,111,387 | $ 236,589,757 $ 107,723,516 | $ 3,162,545 |$ 5,081,231 |-$2,504,844 | $ 113,462,448 | $ 123,127,309
Construction Work In Progress $ 2591846 | $ 2593 |$ 82,380 | $ - $ 2,676,819 $ - $ 2,676,819
Total PP&E $ 218,941,713 |$ 11,443,157 [ $ 11,993,092 |-$ 3,111,387 | $ 239,266,576 $ 107,723,516 | $ 3,162,545 [$ 5,081,231 |-$2,504,844 | $ 113,462,448 | $ 125,804,128
Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets), if applicable®
Total $ 5,081,231
Less: Fully Allocated Depreciation
ARO's -$ 34,857
Overhead Depts & Information Systems $ 837,907
Deferred Revenue -$ 226,650
|Ne( Depreciation $ 4,504,831
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1 TABLE 2-10: APPENDIX 2-BA 2020 ACTUAL (SNC)

Accounting Standard___ MIFRS

Vear[ 2020 ] sne

Cost Accumulated Depreciation
CCA OEB Opening Closing Opening Closing Net Book
Class ?| Account ® | Description 3 Balance ® Additions* | Disposals®| Balance Balance ® Additions | Disposals ® Balance Value
1609 |Capital Contributions Paid $ 12723218 - |s - |s 10m2301||s 4932768  50,893|8 - |s  sa1e9|s 728152
12 1611 Computer Software (Formally known as
Account 1925) $ 1,342,443 [ $ 14,290 [ $ = $ 1,356,733 $ 1,317,901 [ $ 9,990 | $ = $ 1,327,892 [ $ 28,841
Land Rights (Formally known as Account
CEC | 612 l100g) 5 - s - ls - s - ||s - s - s - s - s -
N/A 1805 Land $ 150,114 | $ = $ = $ 150,114 | [ $ = $ = $ = $ - $ 150,114
47 1808 Buildings $ 8,351,294 [ $ 26,061 [ $ = $ 8,377,355 $ 3,356,278 [ $ 248,253 [ $ = $ 3,604,531 |$ 4,772,823
13 1810 Leasehold Improvements $ 63,262 | $ - $ - $ 63,262 $ 63,262 | $ - $ - $ 63,262 | $ -
47 1815 Transformer Station Equipment >50 kV. $ 2,736,397 | $ = $ = $ 2,736,397 $ 549,585 [ $ 122,054 | $ = $ 671,639 [ $ 2,064,758
47 1820 Distribution Station Equipment <50 kV $ 8,498,490 | $ o $ o $ 8,498,490 $ 7,652,467 | $ 121,161 [ $ - $ 7,773,628 | $ 724,862
47 1825 |Storage Battery Equipment $ - $ - $ - $ - $ - $ = $ = $ - $ -
47 1830 Poles, Towers & Fixtures $ 59,519,503 | $ 3,778,014 [-$ 377,747 | $ 62,919,771 $ 15,837,089 [$ 1,460,459 |-$ 285,145 [$ 17,012,403 | $ 45,907,368
47 1835 Owerhead Conductors & Devices $ 50,036,846 | $ 1,555,859 |-$ 345,214 | $ 51,247,491 $ 18,164,972 | $ 759,764 |-$ 327,368 | $ 18,597,367 | $ 32,650,123
47 1840 Underground Conduit $ 17,253,986 | $ 733,915 [ $ - $ 17,987,902 $ 8,319,056 | $ 147,471 | $ = $ 8,466,527 | $ 9,521,375
47 1845 Underground Conductors & Devices $ 24355970 | % 764,589 [-$ 36,033 | $ 25,084,525 $ 11,938,690 [ $ 460,558 |-$ 28,895 |$ 12,370,353 [ $ 12,714,172
47 1850 Line Transformers $ 37,999,554 | $ 1,628,063 |-$ 202,172 | $ 39,425,445 $ 16,801,327 | $ 698,423 |-$ 218,791 | $ 17,280,960 | $ 22,144,485
47 1855 Senices (Overhead & Underground) $ 23,494,836 | $ 226,701 [-$ 938 | $ 23,720,599 $ 16,076,274 [ $ 242,634 |-$ 474|$ 16,318,434 [ $ 7,402,165
47 1860  |Meters $ = $ -
47 1860 Meters (Smart Meters) $ 11,928,007 | $ 599,370 |-$ 128,143 | $ 12,399,234 $ 7,038,702 [ $ 723,563 [ $ = $ 7,762,265 | $ 4,636,968
N/A 1905 |Land $ = $ = $ = $ - $ - s = $ = $ - s -
47 1908 |Buildings & Fixtures $ - 1s - 1s - 1 - $ - 1s - |s - s - s -
13 1910  |Leasehold Improvements $ - $ - $ - $ - $ - $ = $ = $ - $ -
8 1915 Office Furniture & Equipment (10 years) $ 1,737,223 [ $ 28,692 [ $ = $ 1,765,915 $ 1,525,439 | $ 57,719 | $ o $ 1,583,158 | $ 182,757
8 1915  |Office Furniture & Equipment (5 years) $ - $ = $ - $ -
10 1920 Computer Equipment - Hardware $ 3,984,815 [ $ 176,819 | $ - $ 4161634 | [$ 3,429,720 | $ 176,423 | $ = $ 3,606,143 | $ 555,491
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) s : s ; s : s } $ :
50 1920 Computer Equip.-Hardware(Post Mar. 19/07) 3 3 3 3 3
10 1930 Transportation Equipment $ 7,995,449 | $ 491,899 [-$ 52,746 [ $ 8,434,603 $ 4,056,531 | $ 447,450 |-$ 42,639 | $ 4,461,341 | $ 3,973,261
8 1935 Stores Equipment $ 97,797 [ $ = $ o $ 97,797 $ 69,434 [ $ 3438 |$ S $ 72,872 | $ 24,926
8 1940 Tools, Shop & Garage Equipment $ 3,221,693 | $ 112,542 | $ O $ 3,334,234 $ 2,719,908 | $ 94,998 | $ = $ 2,814,906 | $ 519,329
8 1945 Measurement & Testing Equipment $ 641,799 [ $ 13,150 [ $ - $ 654,949 $ 399,739 [ $ 43279 | $ = $ 443,018 | $ 211,931
8 1950 Power Operated Equipment $ 425791 | $ o $ o $ 425,791 $ 270,428 | $ 21,620 | $ - $ 292,048 | $ 133,744
8 1955 Communications Equipment $ 359,156 | $ - $ - $ 359,156 $ 300,884 | $ 15,483 | $ - $ 316,367 | $ 42,789
8 1955 Communication Equipment (Smart Meters) $ - $ - $ - $ - $ o
8 1960  [Miscellaneous Equipment $ - s - s - s - $ - s - s - s - | -
1970 Load 'Management Controls Customer
47 Premises $ - s - s - s - $ - |8 - s - s - s -
47 1975 Load Management Controls Utility Premises 3 . 3 . 3 . 3 . s . s . 3 : s . s .
47 1980 System Supenisor Equipment $ 1,471,851 [ $ 83,670 | $ o $ 1,555,522 $ 614,638 | $ 112,285 [ $ - $ 726,923 | $ 828,598
47 1985  [Miscellaneous Fixed Assets $ - $ = $ = $ - $ = $ = $ = $ - $ -
47 1990 |Other Tangible Property $ - $ - $ - $ - $ - $ = $ ° $ - $ -
47 1995 Contributions & Grants -$ 18,542,289 | $ = $ o -$ 18,542,289 | |-$ 6,702,571 |-$ 432,680 | $ - -$ 7,135,251 [-$ 11,407,038
47 2440 Deferred Revenue® -$ 11,806,553 |-$ 2,922,524 | $ - |8 14,729,077 -$ 830,580 [-$ 249,298 [ $ - |8 1,079,878 |-$ 13,649,199
2005 Property Under Finance Lease’ $ - $ - $ - $ - $ - $ - $ - $ - $ -
Sub-Total $ 236,589,757 | $ 7,311,110 |-$ 1,142,993 | $ 242,757,874 $ 113,462,448 | $ 5,335,942 |-$ 903,313 | $ 117,895,077 | $ 124,862,797
Less Socialized Renewable Energy
Generation Investments (input as negative) 3 3 $
Less Other Non Rate-Regulated Utility
Assets (input as negative) $ - $ - $ -
Total PP&E for Rate Base Purposes $ 236,589,757 | $ 7,311,110 |-$ 1,142,993 | $ 242,757,874 $ 113,462,448 | $ 5,335942 |-$ 903,313 | $ 117,895,077 | $ 124,862,797
Construction Work In Progress $ 2,676,819 | $ 2,689,972 $ 5,366,791 $ - $ 5,366,791
Total PP&E $ 239,266,576 | $ 10,001,082 [-$ 1,142,993 | $ 248,124,664 $ 113,462,448 [$ 5,335,942 |-$ 903,313 [ $ 117,895,077 | $ 130,229,587
Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets), if applicableE
Total $ 5,335,942
Less: Fully Allocated Depreciation
ARO's -$ 24,202
Ovwerhead Depts & Information
Systems $ 799,435
Deferred Revenue -$ 249,298
2 [Net Depreciation $ 4,810,007
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1 TABLE 2-11: APPENDIX 2-BA 2021 ACTUAL (SNC)

Accounting Standard___MIFRS

vear[ 2021 ] sne

Cost Accumulated Depreciation
CCA OEB Opening Closing Opening Closing Net Book
Class ? | Account ® |Description 3 Balance ® Additions * | Disposals®| Balance Balance ® Additions | Disposals ® Balance Value
1609 |Capital Contributions Paid $ 1272328 - |s - |s 1272321 |s  s544169|8  50,893|3 - |s  s95061|$ 677,260
12 1611 Computer Software (Formally known as
Account 1925) $ 1,356,733 [ $ 29,072 [ $ = $ 1385804 | $ 1,327,892 [ $ 16,271 [ $ = $ 1,344,162 [ $ 41,642
Land Rights (Formally known as Account
CEC | %12 |1o0e) $ - s s - s - s - |s - s - s - |s -
N/A 1805 Land $ 150,114 | $ - |8 14411 % 148,673 $ = $ = $ = $ - $ 148,673
47 1808 Buildings $ 8,377,355 | $ 44,365 | $ o $ 8,421,719 $ 3,604,531 | $ 249,587 | $ - $ 3,854,118 | $ 4,567,601
13 1810 Leasehold Improvements $ 63,262 | $ - $ - $ 63,262 $ 63,262 | $ - $ - $ 63,262 | $ -
47 1815 Transformer Station Equipment >50 kV $ 2,736,397 [ $ = $ = $ 2,736,397 $ 671,639 [ $ 114,943 | $ = $ 786,582 [ $ 1,949,815
47 1820 Distribution Station Equipment <50 kV $ 8,498,490 | $ 5,055 | $ 0 $ 8,503,545 $ 7,773,628 | $ 67,343 | $ - $ 7,840,972 | $ 662,574
47 1825 Storage Battery Equipment $ - $ - $ - $ - $ - $ - $ - $ - $ -
47 1830 Poles, Towers & Fixtures $ 62919771 |$ 6,872,912 -3 593,643 | $ 69,199,039 $ 17,012,403 |$ 1,592,872 |-$ 432,594 [$ 18,172,680 | $ 51,026,359
47 1835 Owerhead Conductors & Devices $ 51,247,491 |$ 3,149,821 |-$ 694,535 | $ 53,702,777 $ 18,597,367 | $ 792,328 [-$ 536,700 | $ 18,852,995 | $ 34,849,781
47 1840 Underground Conduit $ 17,987,902 | $ 944,967 [-$ 18,984 | $ 18,913,885 $ 8,466,527 [ $ 159,613 |-$ 18,231 | $ 8,607,910 | $ 10,305,975
47 1845 Underground Conductors & Devices $ 25084,525|$% 1,173,468 -3 73,725|$ 26,184,267 $ 12,370,353 | $ 484,694 |-$ 71682 |$ 12,783,365 | $ 13,400,903
47 1850 Line Transformers $ 39,425445|$ 1,951,091 [-$ 279,423 | $ 41,097,113 $ 17,280,960 | $ 736,875 [-$ 369,467 | $ 17,648,367 | $ 23,448,746
47 1855 Senvices (Overhead & Underground) $ 23,720,599 | $ 209,063 [-$ 98,915 | $ 23,830,747 $ 16,318434[$ 248,403 |-$ 97,624 | $ 16,469,213 | $ 7,361,534
47 1860  |Meters $ - $ - s - s -
47 1860 Meters (Smart Meters) $ 12,399,234 | $ 390,957 [-$ 123,713 | $ 12,666,477 $ 7,762,265 | $ 735372 $ = $ 8,497,637 | $ 4,168,840
N/A 1905  |Land $ = $ = $ = $ - $ - |8 = $ = $ - | -
47 1908  |Buildings & Fixtures $ - $ - $ - $ - $ - $ = $ = $ - $ -
13 1910 Leasehold Improvements $ - $ - $ - $ - $ - $ = $ = $ - $ -
8 1915 Office Furniture & Equipment (10 years) $ 1,765,915 [ $ 2,799 | $ 0 $ 1,768,714 $ 1,583,158 [ $ 50,331 | $ - $ 1,633,489 [ $ 135,225
8 1915 |Office Furniture & Equipment (5 years) $ - $ - $ - $ - $ -
10 1920 Computer Equipment - Hardware $ 4,161,634 | $ 422,671 $ o $ 4,584,305 $ 3,606,143 | $ 217,644 | $ - $ 3,823,787 | $ 760,518
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) 3 } 3 : 3 ) 3 } $ }
50 1920 Computer Equip.-Hardware(Post Mar. 19/07) $ ) $ . 3 . s . $ .
10 1930 Transportation Equipment $ 8,434,603 [ $ 689,798 [ $ = $ 9,124,401 $ 44613413 473,323 [ $ = $ 4,934,664 [$ 4,189,737
8 1935 Stores Equipment $ 97,797 | $ - $ - $ 97,797 $ 72,872 | $ 3,438 | $ - $ 76,310 | $ 21,488
8 1940 Tools, Shop & Garage Equipment $ 3,334,234 [ $ 64,714 [ $ = $ 3,398,948 $ 2,814,906 | $ 99,906 | $ = $ 2,914,812 | $ 484,137
8 1945 Measurement & Testing Equipment $ 654,949 | $ 19,891 | $ - $ 674,841 $ 443,018 | $ 41,401 | $ - $ 484,419 | $ 190,421
8 1950 Power Operated Equipment $ 425,791 | $ - $ - $ 425,791 $ 292,048 | $ 15,574 | $ - $ 307,622 | $ 118,169
8 1955 Communications Equipment $ 359,156 | $ = $ o $ 359,156 $ 316,367 [ $ 14791 [ $ = $ 331,158 [ $ 27,998
8 1955  |Communication Equipment (Smart Meters) | $ - $ - $ = $ - $ = $ = $ = $ - $ -
8 1960 Miscellaneous Equipment $ - $ - $ - $ - $ - $ - $ - $ - $ -
1970 Load .Management Controls Customer
47 Premises $ - $ = $ = $ - $ o $ 5 $ 5 $ - $ R
47 1975  |Load Management Controls Utility Premises 3 ) 3 ; 3 : 3 : 3 } $ : 3 : 3 } s }
47 1980 System Supenisor Equipment $ 1,555,522 [ $ 144,028 [ $ - $ 1,699,549 $ 726,923 | $ 126,732 [ $ - $ 853,655 | $ 845,894
47 1985 [Miscellaneous Fixed Assets $ = $ = $ = $ - $ = $ = $ = $ - $ -
47 1990  [Other Tangible Property $ - $ = $ = $ - $ = $ = $ = $ - $ -
47 1995 Contributions & Grants -$ 18,542,289 | $ = $ - |-$ 18,542,289 | |-$ 7,135,251 |-$ 432,680 [ $ - |8 7,567,931 |-$ 10,974,358
47 2440 |Deferred Revenue® $ 14,729,077 |-$ 2,741,595 | $ - |$ 17,470,672 | $ 1,079,878 |-% 267,599 [$ - |8 1,347,476 |- 16,123,195
2005 |Property Under Finance Lease’ $ - |s - | - 1 - $ - 1s - |s - | - s -
Sub-Total $ 242,757,874 | $ 13,373,076 [-$ 1,884,379 | $ 254,246,571 $ 117,895,077 |$ 5,592,056 |-$ 1,526,298 [$ 121,960,835 [ $ 132,285,736
Less Socialized Renewable Energy
Generation Investments (input as negative) 3 3 s
Less Other Non Rate-Regulated Utility
Assets (input as negative) $ - $ - $ -
Total PP&E for Rate Base Purposes $ 242,757,874 | $ 13,373,076 [-$ 1,884,379 | $ 254,246,571 $ 117,895,077 |$ 5,592,056 |-$ 1,526,298 [$ 121,960,835 [$ 132,285,736
Construction Work In Progress $ 5,366,791 |-$ 1,011,139 $ 4,355,651 $ - $ 4,355,651
Total PP&E $ 248,124,664 | $ 12,361,936 [-$ 1,884,379 | $ 258,602,222 $ 117,895,077 | $ 5,592,056 [-$ 1,526,298 | $ 121,960,835 | $ 136,641,387
Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets), if applicable®
Total $ 5,592,056
Less: Fully Allocated Depreciation
ARO's -$ 24,059
Overhead Depts & Information
Systems $ 809,426
Deferred Revenue "$ 267,599
2 [Net Depreciation $ 5,074,288
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1 TABLE 2-12: APPENDIX 2-BA 2022 ACTUAL (SNC)

Accounting Standard___ MIFRS

Ve[ 2022 ] sne

Cost Accumulated Depreciation
CCA OEB Opening Closing Opening Closing Net Book
Class ? | Account ® |Description ° Balance © Additions * | Disposals ® Balance Balance ° Additions | Disposals ® Balance Value
1609 | Capital Contributions Paid $ 12723213 - s - |s 1om2321||s  sesoe1|s 50,8033 - |s  eas954|s 626,367
12 1611 Computer Software (Formally known as
Account 1925) $ 1,385,804 [ $ 161,300 | $ = $ 1,547,104 | $ 1,344,162 [ $ 50,269 | $ - $ 1,394,431 | $ 152,673
Land Rights (Formally known as Account
CEC | %2 l100e) $ - s s - s - s - s - ls - s - |s -
N/A 1805 Land $ 148,673 | $ = $ = $ 148,673 $ = $ o $ - $ - $ 148,673
47 1808 Buildings $ 8,421,719 | $ 55,400 | $ 0 $ 8,477,119 $ 3,854,118 | $ 251,856 | $ - $ 4,105,974 | $ 4,371,145
13 1810 Leasehold Improvements $ 63,262 | $ - $ - $ 63,262 $ 63,262 | $ - $ - $ 63,262 | $ -
47 1815 Transformer Station Equipment >50 kV $ 2,736,397 | $ 106,497 [ $ o $ 2,842,894 $ 786,582 | $ 116,216 | $ - $ 902,799 | $ 1,940,095
47 1820 Distribution Station Equipment <50 kV $ 8,503,545 | $ = $ = $ 8,503,545 $ 7,840,972 [ $ 64,271 $ = $ 7,905,243 [ $ 598,302
47 1825 Storage Battery Equipment $ - $ - $ - $ - $ - $ ° $ ° $ - $ -
47 1830 Poles, Towers & Fixtures $ 69,199,039 | $ 6,245,854 |-$ 427,489 | $ 75,017,405 $ 18,172,680 | $ 1,755399 |-$ 330,869 | $ 19,597,211 | $ 55,420,194
47 1835 Owerhead Conductors & Devices $ 53,702,777 | $ 3,341,974 [-$ 483,485 |$ 56,561,265 $ 18,852,995 | $ 847,834 |-$ 388,735 | $ 19,312,094 [ $ 37,249,171
47 1840 Underground Conduit $ 18,913,885 | % 801,224 | $ o $ 19,715,109 $ 8,607,910 [ $ 171,279 [ $ = $ 8,779,189 [ $ 10,935,921
47 1845 Underground Conductors & Devices $ 26,184,267 | $ 1,074,215 |-$ 115,379 | $ 27,143,103 $ 12,783,365 | $ 507,287 |-$ 110,782 | $ 13,179,869 | $ 13,963,234
47 1850 Line Transformers $ 41,097,113 |$ 1,956,066 [-$ 324,440 | $ 42,728,740 $ 17,648,367 [$ 778,563 |-$ 264,320 | $ 18,162,610 [ $ 24,566,130
47 1855 Senices (Overhead & Underground) $ 23,830,747 | $ 209,445 |-$ 691 | $ 24,039,501 $ 16,469,213 | $ 254,373 |-$ 691 |$ 16,722,895 [ $ 7,316,606
47 1860  |Meters $ - $ - $ -
47 1860 Meters (Smart Meters) $ 12,666,477 |$ 597,630 [-$ 153,043 |$ 13,111,064 ( | $ 8,497,637 [ $ 752,132 |-$ 450 $ 9,249,319 [ $ 3,861,745
N/A 1905  |Land $ = $ = $ = $ - $ - | = $ = $ - |8 -
47 1908  |Buildings & Fixtures $ - $ - $ - $ - $ - $ = $ = $ - $ -
13 1910 Leasehold Improvements $ - $ - $ - $ - $ - $ = $ = $ - $ -
8 1915 Office Furniture & Equipment (10 years) $ 1,768,714 | $ 14,664 | $ - $ 1,783,378 $ 1,633,489 | $ 33,500 | $ - $ 1,666,990 | $ 116,388
8 1915 |Office Furniture & Equipment (5 years) $ - $ - $ -
10 1920 Computer Equipment - Hardware $ 4,584,305 | $ 317,152 | $ o $ 4,901,457 $ 3,823,787 | $ 289,539 | $ - $ 4,113,326 | $ 788,131
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) 3 3 s
50 1920 Computer Equip.-Hardware(Post Mar. 19/07) $ . s . s .
10 1930 Transportation Equipment $ 9,124,401 [ $ 787,954 [-$ 113,486 | $ 9,798,868 $ 4,934,664 [ $ 514,458 |-$ 108,071 | $ 5,341,051 |$ 4,457,817
8 1935 Stores Equipment $ 97,797 | $ 14,567 | $ = $ 112,364 $ 76,310 [ $ 3,681 |$ = $ 79,990 [ $ 32,373
8 1940 Tools, Shop & Garage Equipment $ 3,398,948 [ $ 133,868 | $ ° $ 3,532,816 $ 2,914,812 [ $ 106,577 | $ S $ 3,021,389 | $ 511,427
8 1945 Measurement & Testing Equipment $ 674,841 | $ 2,793 | $ - $ 677,634 $ 484,419 | $ 33,940 | $ - $ 518,360 | $ 159,275
8 1950 Power Operated Equipment $ 425,791 | $ - $ - $ 425,791 $ 307,622 | $ 15,574 | $ - $ 323,196 | $ 102,595
8 1955 Communications Equipment $ 359,156 | $ 41,473 | $ o $ 400,629 $ 331,158 [ $ 19,776 [ $ = $ 350,935 [ $ 49,694
8 1955  |Communication Equipment (Smart Meters) $ - $ - $ -
8 1960 Miscellaneous Equipment $ - $ - $ - $ - $ - $ - $ - $ - $ -
1970 Load .Management Controls Customer
47 Premises $ - $ = $ = $ - $ o $ 5 $ 5 $ - $ R
47 1975 Load Management Controls Utility Premises 3 ) 3 ; 3 : 3 : 3 } s : 3 : 3 } $ }
47 1980 System Supenisor Equipment $ 1,699,549 [ $ 168,261 [ $ - $ 1,867,811 $ 853,655 | $ 121,312 [ $ - $ 974,967 | $ 892,844
47 1985 [Miscellaneous Fixed Assets $ = $ = $ = $ - $ = $ = $ = $ - $ -
47 1990  [Other Tangible Property $ - $ = $ = $ - $ = $ = $ = $ - $ -
47 1995 Contributions & Grants -$ 18,542,289 | $ - $ - |-$ 18,542,289 | |-$ 7,567,931 [-$ 432,680 | $ ) 8,000,611 |-$ 10,541,678
47 2440 Deferred Revenue® -$ 17,470,672 |-$ 3,415481 | $ - |-$ 20,886,152 -$ 1,347,476 |-$ 286,035 | $ - |8 1,633,511 |-$ 19,252,641
2005 |Property Under Finance Lease’ $ - |s - 1 - | - $ - 1 - |s - 1 - s -
Sub-Total $ 254,246,571 | $ 12,614,854 [-$ 1,618,013 |'$ 265,243,412 $ 121,960,835 |$ 6,020,014 [-$ 1,203,918 [$ 126,776,931 | $ 138,466,482
Less Socialized Renewable Energy
Generation Investments (input as negative) 3 3 3
Less Other Non Rate-Regulated Utility
Assets (input as negative) $ - $ - $ -
Total PP&E for Rate Base Purposes $ 254,246,571 | $ 12,614,854 [-$ 1,618,013 |'$ 265,243,412 $ 121,960,835 [ $ 6,020,014 |-$ 1,203,918 [ $ 126,776,931 [ $ 138,466,482
Construction Work In Progress $ 4,355,651 | $ 1,157,235 $ 5,512,886 $ - $ 5,512,886
Total PP&E $ 258,602,222 | $ 13,772,089 [-$ 1,618,013 | $ 270,756,298 $ 121,960,835 |$ 6,020,014 [-$ 1,203,918 | $ 126,776,931 | $ 143,979,368
Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets), if applicable®
Total $ 6,020,014
Less: Fully Allocated Depreciation
10 ARO's -$ 25,646
Ovwerhead Depts & Information
8 Systems $ 866,640
47 Deferred Revenue "$ 286,035
2 |Net Depreciation $ 5,465,055
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1 TaABLE 2-13: APPENDIX 2-BA 2023 BRIDGE(SNC)

Accounting Standard___MIFRS

vear[ 2023 ] sne

Cost Accumulated Depreciation
CCA OEB Opening Closing Opening Closing Net Book
Class ?| Account ® | Description 3 Balance ® Additions* | Disposals®| Balance Balance ® Additions | Disposals ® Balance Value
1609 |Capital Contributions Paid $ 12723218 - |s - |s 10m2301||s  easomals  50893|8 - |s  evesar|s  srsara
12 1611 Computer Software (Formally known as
Account 1925) $ 1,547,104 | $ 61,000 [ $ = $ 1,608,104 $ 1,394,431 | $ 73,441 | $ = $ 1,467,872 | $ 140,232
Land Rights (Formally known as Account
CEC | 612 l100g) 5 - s - ls - s - ||s - s - s - s - s -
N/A 1805 Land $ 148,673 | $ = $ = $ 148,673 $ = $ = $ = $ - $ 148,673
47 1808 Buildings $ 8,477,119 $ 80,000 [ $ = $ 8,557,119 $ 4105974 (% 242,757 [ $ = $ 4,348,732 | $ 4,208,388
13 1810 Leasehold Improvements $ 63,262 | $ - $ - $ 63,262 $ 63,262 | $ - $ - $ 63,262 | $ -
47 1815 Transformer Station Equipment >50 kV. $ 2,842,894 | $ = $ = $ 2842894 | $ 902,799 [ $ 126,058 | $ = $ 1,028,857 | $ 1,814,037
47 1820 Distribution Station Equipment <50 kV $ 8,503,545 | $ o $ o $ 8,503,545 $ 7,905,243 | $ 73,856 | $ - $ 7,979,099 | $ 524,447
47 1825 |Storage Battery Equipment $ - $ - $ - $ - $ - $ = $ = $ - $ -
47 1830 Poles, Towers & Fixtures $ 75,017,405|$ 7,972,667 [-$ 354,510 | $ 82,635,561 $ 19597211 [$ 1,848,950 |-$ 323,994 [$ 21,122,167 | $ 61,513,394
47 1835 Owerhead Conductors & Devices $ 56,561,265 |$ 3,203,584 |-$ 640,536 | $ 59,124,313 $ 19,312,094 | $ 896,284 |-$ 557,409 | $ 19,650,969 | $ 39,473,343
47 1840 Underground Conduit $ 19,715,109 | $ 281,580 [-$ 88,669 | $ 19,908,021 $ 8,779,189 [ $ 179,167 |-$ 63,603 | $ 8,894,753 | $ 11,013,268
47 1845 Underground Conductors & Devices $ 27,143,103 | $ 461,023 |-$ 157,873 | $ 27,446,252 | | $ 13,179,869 | $ 537,466 |-$ 132,690 | $ 13,584,646 | $ 13,861,607
47 1850 Line Transformers $ 42,728,740 | $ 1,584,646 |-$ 445,532 | $ 43,867,854 $ 18,162,610 | $ 823,226 |-$ 347,375|$ 18,638,461 | $ 25,229,394
47 1855 Senices (Overhead & Underground) $ 24,039,501 | $ 236,221 [ $ - $ 24,275,723 $ 16,722,895 [ $ 275,156 | $ = $ 16,998,051 | $ 7,277,671
47 1860  |Meters $ - $ - $ -
47 1860 Meters (Smart Meters) $ 13,111,064 | $ 277,785 |-$ 122,032 | $ 13,266,818 $ 9,249,319 [ $ 812,174 |-$ 1,909 [ $ 10,059,583 | $ 3,207,234
N/A 1905 |Land $ = $ = $ = $ - $ - s = $ = $ - s -
47 1908 |Buildings & Fixtures $ - 1s - 1s - 1 - $ - 1s - |s - s - s -
13 1910  |Leasehold Improvements $ - $ - $ - $ - $ - $ = $ = $ - $ -
8 1915 Office Furniture & Equipment (10 years) $ 1,783378 | $ 194,000 | $ o $ 1,977,378 $ 1,666,990 | $ 62,167 | $ = $ 1,729,157 | $ 248,221
8 1915  |Office Furniture & Equipment (5 years) $ - $ - $ -
10 1920 Computer Equipment - Hardware $ 4,901,457 [ $ 358,500 | $ - $ 5,259,957 $ 4113326 (% 320,699 [ $ = $ 4,434,025 | $ 825,932
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) s ; s } $ :
50 1920 Computer Equip.-Hardware(Post Mar. 19/07) 3 3 3
10 1930 Transportation Equipment $ 9,798,868 | $ 185,000 | $ - $ 9,983,868 $ 5,341,051 | $ 545,666 | $ - $ 5,886,717 | $ 4,097,151
8 1935 Stores Equipment $ 112,364 | $ = $ = $ 112,364 | | $ 79,990 [ $ 3438 |$ = $ 83,428 | $ 28,935
8 1940 Tools, Shop & Garage Equipment $ 3,532,816 | $ 145,000 | $ O $ 3,677,816 $ 3,021,389 | $ 143,053 | $ = $ 3,164,442 | $ 513,374
8 1945 Measurement & Testing Equipment $ 677,634 [ $ - $ - $ 677,634 | $ 518,360 [ $ 11,652 $ = $ 530,011 [ $ 147,623
8 1950 Power Operated Equipment $ 425791 | $ o $ o $ 425,791 $ 323,196 | $ 15,574 | $ - $ 338,770 | $ 87,021
8 1955 Communications Equipment $ 400,629 | $ 132,645 [ $ - $ 533,274 | | $ 350,935 | $ 31,816 | $ - $ 382,750 | $ 150,523
8 1955 Communication Equipment (Smart Meters) $ - $ - $ - $ o
8 1960  [Miscellaneous Equipment $ - s - s - s - $ - s - s - s - | -
1970 Load 'Management Controls Customer
47 Premises $ - s - s - s - $ - |8 - s - s - s -
47 1975 Load Management Controls Utility Premises 3 . 3 . 3 . 3 . s . s . 3 : s . s .
47 1980 System Supenisor Equipment $ 1,867,811 [ $ 246,559 | $ o $ 2,114,370 $ 974,967 | $ 85,894 | $ - $ 1,060,861 [ $ 1,053,509
47 1985  [Miscellaneous Fixed Assets $ - $ = $ = $ - $ = $ = $ = $ - $ -
47 1990 |Other Tangible Property $ - $ - $ - $ - $ - $ = $ ° $ - $ -
47 1995 Contributions & Grants -$ 18,542,289 | $ = $ o -$ 18,542,289 | |-$ 8,000,611 |-$ 432,680 | $ - -$ 8,433,291 [-$ 10,108,998
47 2440 [Deferred Revenue® $ 20,886,152 |-$ 1,421,569 | $ - |8 22,307,721 | -$ 1,633,511 |-3 484,078 |$ - |$ 2,117,590 |-$ 20,190,131
2005 Property Under Finance Lease’ $ - $ - $ - $ - $ - $ - $ - $ - $ -
Sub-Total $ 265,243,412 | $ 13,998,642 [-$ 1,809,152 [ $ 277,432,903 $ 126,776,931 | $ 6,242,630 |-$ 1,426,980 [ $ 131,592,580 | $ 145,840,323
Less Socialized Renewable Energy
Generation Investments (input as negative) 3 3 $
Less Other Non Rate-Regulated Utility
Assets (input as negative) $ - $ - $ -
Total PP&E for Rate Base Purposes $ 265,243,412 | $ 13,998,642 [-$ 1,809,152 [ $ 277,432,903 $ 126,776,931 | $ 6,242,630 |-$ 1,426,980 [ $ 131,592,580 | $ 145,840,323
Construction Work In Progress $ 5,512,886 | $ - $ - $ 5,512,886 $ - $ 5,512,886
Total PP&E $ 270,756,298 | $ 13,998,642 [-$ 1,809,152 | $ 282,945,789 $ 126,776,931 [ $ 6,242,630 |-$ 1,426,980 [ $ 131,592,580 | $ 151,353,208
Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets), if applicableE
Total $ 6,242,630
Less: Fully Allocated Depreciation
10 ARO's -$ 25,175
Ovwerhead Depts & Information
8 Systems $ 909,971
47 Deferred Revenue "$ 484,078
2 [Net Depreciation $ 5,841,912
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1 TaABLE 2-14: APPENDIX 2-BA 2024 TEST (SNC)

Accounting Standard  MIFRS

ot s

Cost Accumulated Depreciation
CCA OEB Opening Closing Opening Closing Net Book
Class * | Account ® |Description * Balance ® | Additions® | Disposals®| Balance Balance ° Additions | Disposals®| Balance Value
1609 Capital Contributions Paid $ 1,272,321 [ $ = $ o $ 1,272,321 $ 696,847 | $ 50,893 | $ - $ 747,740 | $ 524,581
12 1611 Computer Software (Formally known as
Account 1925) $ 1,608,104 | $ 85,000 [ $ o $ 1,693,104 $ 1,467,872 $ 114,774 [ $ - $ 1,582,647 [ $ 110,457
Land Rights (Formally known as Account
CEC | 12 l1o0e) s - |s - s - s - s - |s - ls - s - Is -
N/A 1805 Land $ 148,673 | $ = $ = $ 148,673 $ = $ = $ o $ - $ 148,673
47 1808 Buildings $ 8,557,119 | $ 155,250 | $ o $ 8,712,369 $ 4,348,732 | $ 244975 [ $ = $ 4,593,707 |$ 4,118,662
13 1810 Leasehold Improvements $ 63,262 | $ - $ - $ 63,262 $ 63,262 | $ - $ - $ 63,262 | $ -
47 1815 Transformer Station Equipment >50 kV $ 2,842,894 | $ = $ o $ 2,842,894 $ 1,028,857 [ $ 129,395 | $ - $ 1,158,252 [ $ 1,684,642
47 1820 Distribution Station Equipment <50 kV $ 8,503,545 | $ - $ - $ 8,503,545 $ 7,979,099 | $ 75,811 | $ - $ 8,054,909 | $ 448,636
47 1825 Storage Battery Equipment $ - $ - $ - $ - $ - $ = $ = $ - $ -
47 1830 Poles, Towers & Fixtures $ 82,635561|$ 4,388,231 |-$ 339,511 | $ 86,684,281 $ 21,122,167 | $ 1,954,665 |-$ 304,273 | $ 22,772,559 | $ 63,911,722
47 1835 Owerhead Conductors & Devices $ 59,124,313 | $ 5,458,830 [-$ 843,345 |$ 63,739,798 $ 19,650,969 | $ 967,679 |-$ 599,568 | $ 20,019,081 [ $ 43,720,717
47 1840 Underground Conduit $ 19,908,021 | $ 496,017 |-$ 170,871 [ $ 20,233,167 $ 8,894,753 [ $ 191,291 |-$ 142979 | $ 8,943,066 [ $ 11,290,101
47 1845 Underground Conductors & Devices $ 27,446,252 | $ 840,020 [-$ 225,406 | $ 28,060,866 $ 13,584,646 | $ 562,443 |-$ 196,701 | $ 13,950,388 [ $ 14,110,478
47 1850 Line Transformers $ 43,867,854 | $ 2,663,469 [-$ 558,176 | $ 45,973,147 $ 18,638,461 [ $ 877,645 |-$ 462,021 | $ 19,054,085 [ $ 26,919,062
47 1855 Senices (Overhead & Underground) $ 24275723 | $ 628,195 | $ o $ 24,903,917 $ 16,998,051 | $ 288,921 | $ = $ 17,286,973 | $ 7,616,945
47 1860  |Meters $ - $ - $ -
47 1860 Meters (Smart Meters) $ 13,266,818 | $ 389,941 [-$ 122,031 | $ 13,534,728 $ 10,059,583 [ $ 841,673 [-$ 1,993 [$ 10,899,263 | $ 2,635,464
N/A 1905  |Land $ = $ = $ = $ - $ - |8 = $ = $ - $ -
47 1908  |Buildings & Fixtures $ - $ - $ - $ - $ - $ = $ = $ - $ -
13 1910 Leasehold Improvements $ - $ - $ - $ - $ - $ = $ = $ - $ -
8 1915 Office Furniture & Equipment (10 years) $ 1,977,378 [ $ 51,000 | $ - $ 2,028,378 $ 1,729,157 [ $ 61,370 | $ - $ 1,790,527 [ $ 237,851
8 1915 |Office Furniture & Equipment (5 years) $ - $ - $ -
10 1920 Computer Equipment - Hardware $ 5,259,957 | $ 220,000 | $ o $ 5,479,957 $ 4,434,025 | $ 267,600 | $ - $ 4,701,625 | $ 778,332
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) 3 3 s
50 1920 Computer Equip.-Hardware(Post Mar. 19/07) $ . s . s .
10 1930 Transportation Equipment $ 9,983,868 | $ 600,000 [ $ = $ 10,583,868 $ 5,886,717 [ $ 556,133 [ $ = $ 6,442,850 | $ 4,141,019
8 1935 Stores Equipment $ 112,364 | $ = $ = $ 112,364 $ 83,428 | $ 3438 |$ = $ 86,866 | $ 25,497
8 1940 Tools, Shop & Garage Equipment $ 3,677,816 [ $ 120,000 | $ - $ 3,797,816 $ 3,164,442 | $ 142,592 | $ = $ 3,307,034 | $ 490,782
8 1945 Measurement & Testing Equipment $ 677,634 | $ 51,170 | $ - $ 728,804 $ 530,011 | $ 11,394 | $ - $ 541,405 | $ 187,399
8 1950 Power Operated Equipment $ 425,791 | $ - $ - $ 425,791 $ 338,770 | $ 15,574 | $ - $ 354,344 | $ 71,447
8 1955 Communications Equipment $ 533,274 [ $ = $ o $ 533,274 | $ 382,750 [ $ 32,154 $ = $ 414,904 | $ 118,370
8 1955  |Communication Equipment (Smart Meters) | $ - $ - $ = $ - $ = $ = $ = $ - $ -
8 1960  [Miscellaneous Equipment $ - $ - $ - $ - $ - $ = $ = $ - $ -
1970 Load _Management Controls Customer
47 Premises $ - |$ - |s - |8 - $ - |s - |$ - |8 - |s -
47 1975 Load Management Controls Utility Premises 3 : 3 : 3 : 3 . $ : $ : 3 : 3 : $ }
47 1980 System Supenisor Equipment $ 2,114,370 | $ 264,081 | $ - $ 2,378,451 $ 1,060,861 [ $ 92,338 | $ - $ 1,153,199 [ $ 1,225,252
47 1985 [Miscellaneous Fixed Assets $ - $ - $ - $ - $ ° $ = $ = $ - $ -
47 1990 |Other Tangible Property $ - s - s - s - $ - s - |3 - s - |8 -
47 1995 Contributions & Grants -$ 18,542,289 | $ - $ - |-$ 18,542,289 | |-$ 8,433,291 |-$ 432,680 [ $ - |8 8,865,971 |-$ 9,676,318
47 2440 Deferred Revenue® -$ 22,307,721 |-$ 1,534,422 | $ - |-$ 23,842,143 | -$ 2,117,590 [-$ 516,145 [ $ - |8 2,633,735 [-$ 21,208,408
2005 |Property Under Finance Lease’ $ - 1 - 1 k] - $ - 1s - |s - | - s -
Sub-Total $ 277,432,903 | $ 14,876,780 [-$ 2,259,340 [ $ 290,050,344 $ 131,592,580 | $ 6,533,934 [-$ 1,707,534 [$ 136,418,980 | $ 153,631,364
Less Socialized Renewable Energy
Generation Investments (input as negative) $ s $
Less Other Non Rate-Regulated Utility
Assets (input as negative) $ - $ - $ -
Total PP&E for Rate Base Purposes $ 277,432,903 | $ 14,876,780 [-$ 2,259,340 [ $ 290,050,344 $ 131,592,580 | $ 6,533,934 [-$ 1,707,534 [$ 136,418,980 [$ 153,631,364
Construction Work In Progress $ 5,512,886 [ $ = $ o $ 5,512,886 $ - $ 5,512,886
Total PP&E $ 282,945,789 | $ 14,876,780 |-$ 2,259,340 | $ 295,563,230 $ 131,592,580 | $ 6,533,934 |-$ 1,707,534 | $ 136,418,980 | $ 159,144,250
Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets), if applicable®
Total $ 6,533,934
Less: Fully Allocated Depreciation
10 ARO's -$ 25,175
Overhead Depts & Information
8 Systems $ 937,105
47 Deferred Revenue "$ 516,145
2 [Net Depreciation $ 6,138,149
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1 2.3 GROSS ASSETS — PROPERTY, PLANT & EQUIPMENT AND

2 DEPRECIATION

3 2.3.1 BREAKDOWN BY FUNCTION

4  The tables below categorizes SNC’s assets into four categories: Distribution Plant, General Plant,

5  Contributions and Grants and Intangible Assets. In accordance with the Uniform System of Accounts

6  (“USoA”), SNC has included gross assets as follows:

7 ¢ Intangible Plant Assets — includes USOA accounts 1606 to 1611; these accounts capture assets

8 such as software.

9 e Distribution Plant Assets — includes USoA accounts 1805 to 1860; these accounts capture assets
10 such as substation equipment, poles, wires, transformers, and meters.
11 e General Plant Assets — includes USoA accounts 1905 to 1990; these accounts capture assets such
12 as operation service center buildings, computer hardware, transportation equipment and tools.
13 e Contribution and Grants — includes USoA account 1995; this account captures all contributions
14 in aid of capital that SNC has received or forecasted to be received as per the Distribution
15 System Code. SNC has presented USoA account 1995 and 2440 on a net basis in this application.
16 Details of 1995 Capital Contributions and 2440 Deferred Revenues have been shown in Table 2-

17 15 below.
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TABLE 2-15: CONTRIBUTIONS — DEFERRED REVENUE

Amortization

OEB | Opening Net Contributions/ of Closing
Deferred o Balance Net
Account Balance Contributions
Revenue Balance
/Revenue

2017
Contributions 1995 (13,137,758) 432,680 (12,705,078)
Deferred Revenues 2440 (6,851,426) (973,179) 189,042 (7,635,563)
(19,989,184) (973,179) 621,722 (20,340,641)

2018
Contributions 1995 (12,705,078) 432,680 (12,272,398)
Deferred Revenues 2440 (7,635,563) (1,243,211) 193,373 (8,685,400)
(20,340,641) (1,243,211) 626,053 (20,957,798)

2019
Contributions 1995 (12,272,398) 432,680 (11,839,718)
Deferred Revenues 2440 (8,685,400) (2,517,223) 226,650 (10,975,973)
(20,957,798) (2,517,223) 659,330 (22,815,691)

2020
Contributions 1995 (11,839,718) 432,680 (11,407,038)
Deferred Revenues 2440 (10,975,973) (2,922,524) 249,298 (13,649,199)
(22,815,691) (2,922,524) 681,978 (25,056,237)

2021
Contributions 1995 (11,407,038) 432,680 (10,974,358)
Deferred Revenues 2440 (13,649,199) (2,741,595) 267,599 (16,123,195)
(25,056,237) (2,741,595) 700,279 (27,097,553)

2022
Contributions 1995 (10,974,358) 432,680 (10,541,678)
Deferred Revenues 2440 (16,123,195) (3,415,481) 286,035 (19,252,641)
(27,097,553) (3,415,481) 718,715 (29,794,319)

2023
Contributions 1995 (10,541,678) 432,680 (10,108,998)
Deferred Revenues 2440 (19,252,641) (1,421,569) 484,078 (20,190,131)
(29,794,319) (1,421,569) 916,758 (30,299,129)

2024
Contributions 1995 (10,108,998) 432,680 (9,676,318)
Deferred Revenues 2440 (20,190,131) (1,534,422) 516,145 (21,208,408)
(30,299,129) (1,534,422) 948,825 (30,884,726)
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The variance analysis on gross assets in Section 2.3.2 below includes a detailed breakdown by major

plant accounts.

2.3.2 VARIANCE ANALYSIS ON GROSS ASSET ADDITIONS

The following variance analysis has been prepared based on SNC’s materiality threshold, per the

materiality calculation noted in Exhibit 1, Section 1.4.7 of this Application. Accordingly, SNC has chosen

to use $178,000 as its basis for the variance analysis of Gross Asset Additions.

In SNC’s daily operations, it forecasts, reports, and analyzes gross asset additions on a project

categorization basis. SNC has prepared its variance analysis herein on the same basis.
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1 2017 TBHEDI Board Approved versus 2017 TBEHDI Actual

2  The previous TBHEDI experienced an overall increase in gross assets between the 2017 Board Approved

3 and 2017 Actual of $90,144, as seen in Table 2-16.

4 TABLE 2-16: 2017 BoARD APPROVED TBHEDI vVERSUS 2017 AcTUuAL TBHEDI

L,\'lr: USoA Description zz:ZrI::I:rdd 2017 Actual Variance

1 Intangible Plant

2 1609|Capital Contribution Pd - Gate Stn $1,272,321 $1,272,321 ($0)

3 Sub-total $1,272,321 $1,272,321 ($0)
4 Distribution Plant

5 1805|Land $129,852 $131,186 $1,335

6 1806(|Land Rights $0 $0 $0

7 1808|Buildings and Fixtures $7,538,455 $7,556,555 $18,100

8 1810|Leasehold Improvements $63,262 $63,262 ($0)

9 1815|Transformer Station Equipment > 50 kV $0 $0 $0
10 1820|Distribution Station Equipment < 50 kV $8,315,333 $8,357,236 $41,903
11 1830| Poles, Towers and Fixtures $47,922,250 $48,559,926 $637,676
12 1835|0Overhead Conductors and Devices $43,663,163 $43,605,989 ($57,174)
13 1840|Underground Conduit $15,626,382 $15,942,275 $315,893
14 1845|Underground Conductors and Devices $21,554,384 $21,658,200 $103,816
15 1850|Line Transformers $34,239,036 |  $33,978,497 ($260,538)
16 1855|Services (Overhead & Underground) $23,187,570 $23,133,861 ($53,710)
17 1860|Meters $10,426,166 | $10,292,582 ($133,584)
18 Sub-total $212,665,852 | $213,279,569 $613,716
19 |General Plant

24 1915| Office Furniture and Equipment $1,662,188 $1,669,563 $7,375
25 1920|Computer Equipment - Hardware $3,459,659 $3,449,830 ($9,829)
26 1611|Computer Software $1,387,517 $1,327,708 ($59,809)
27 1930| Transportation Equipment $7,952,689 $7,812,822 ($139,867)
28 1935|Stores Equipment $63,417 $97,797 $34,380
29 1940(Tools, Shop and Garage Equipment $3,022,880 $2,979,753 ($43,127)
30 1945|Measurement and Testing Equipment $449,179 $450,038 $859
31 1950|Power Operated Equipment $412,564 $425,791 $13,227
32 1955|Communication Equipment $283,980 $286,418 $2,438
33 1980|System Supervisory Equipment $808,771 $800,438 ($8,333)
36 Sub-total $19,502,845 $19,300,158 ($202,687)
37 |Contribution and Grants

38 1995|Contributions and Grants ($18,542,289)| ($18,542,289) $0
39 2440|Deferred Revenue ($7,511,846)|  ($7,832,731) ($320,885)
40 Sub-total ($26,054,135)| ($26,375,020) ($320,885)
41 Grand Total $207,386,883 $207,477,027 $90,144

DISTRIBUTION PLANT

The variance was mainly due to the increased scope of the MacDougall Court 25kV project. The original

budgeted amount for the project was $397,000. Due to the amount of bedrock discovered in the area

© 00 N o O

and additional poles added to the scope, there was significantly more rock boring required to install

10  poles during the project which amounted to cost overruns of approximately $400,000.
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ACCOUNT 1830 — POLES, TOWERS, & FIXTURES $637,676

Most of the increase was attributed to the MacDougall Court 25kV project, mainly due to the rock
boring of an addition of 14 poles from the original scope. The MacDougall Court project area generally
included several poles that consisted of 4kV and 25kV circuits. The 4kV portion of the work was deferred
due to capital reductions from the Cost of Service. In addition to the increased scope of pole
installations on the 25kV circuits, many of the poles and anchoring associated with them required rock
boring and drilling, resulting in the majority of the increased spend on Poles, Towers, and Fixtures

account.

ACCOUNT 1840 - UNDERGROUND CONDUIT $315,893

Most of the increase in underground conduit resulted from 3 subdivision expansions that began in

previous years and were completed in 2017.

ACCOUNT 1850 — LINE TRANSFORMERS ($260,538)

Residential and General Service Connections were below expected levels for 2017. Similarly, Subdivision

expansions that were expected were not completed in 2017.

CONTRIBUTIONS AND GRANTS
An increase in contributions of $320,885 was experienced due to a high level of Joint Use Attachments
in Thunder Bay, where the local telecommunications company Tbaytel continued working on its fibre to

the home program and contributed 100% of the work required.

2017 KN BOARD APPROVED PROXY VERSUS 2017 KN ACTUAL
The previous KHEC’s OEB Approved Capital budget was set in the 2011 Cost of Service. The following

Table 2-17 provides the movement in capital asset accounts, tracking the impact of the following:

e The 2013 componentization of assets and the impact of IFRS conversion (removing the fully
amortized assets from the cost), in column E. Removing the impact of componentization
and IFRS conversion from the balances provides a 2017 Budget adjusted for those impacts
(column F).

e Inaddition, column G is required to account for the differences in the 2011 Board Approved
capital asset balances to the actual 2010 ending capital balances. The Cost of Service
Application was completed using the estimated balances in capital accounts, prior to the

completion of the 2010 year end. This timing difference created differences between the
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1 approved and the actual 2010 ending balances. By accounting for these differences (column
2 G), the variance created by these differences is removed from this analysis.

3 e Column H provides the actual balances at year end 2017, compared to the adjusted capital
4

2017 Budget (columns F — G).

5  Material variances in column | are explained below.
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Annual
ga"“a' Budget ~ 6 | 2017 Ending 201 2017 Budget e (e
_ udget N Componentized Adjusted for 2010 Ending
:-e USoh Description 201 Board Approved ifzsls Capital and 2014 IFRS | Componentization | Actual v=s OEB | 2017 Actual Variance
- Approved [Included in (Z2mz - Balance Remouwe Fully and IFRE Approved
2017) Anticipated . Conrersion g
2011 Board P Amortized 2011 Dpening
Approved]
1 Intangible Plant r- E C O E F G H |
2 1603 Capital Contribution Pd - Gate Stn F0 F0 &0 0 0 0 F0 F0 0
3 i { Sub-total 30 30 30 $0 30 $0 $0 $0 30
4 Distribution Plant
] 1205: Land $18.928 F0 &0 $18.928 0 0 F0 #18,928 0
g 1308: Land Rights 30 30 F0 0 $0 30 30 30 0
7 1208 Building= and Fiztures F827,050 155,000 $930,000 1,757,060 [ 231,883 $1525167 $9.224 FEET, 707 [$048,23E6)
g 1810 Leasehold Improvements F0 F0 &0 0 0 0 F0 0
k] 1215 Transformer Station Equipment = 50 kY $3.538,015 F302,500 1,815,000 +5,353,116 (1038336 +4.314.779 $3.827 $2,788,912 [#1.522.034)
i} 1820: Distribution Station Equipment < 50 kY 0 0 F0 0 0 0 0 0 0
1 1830 Poles, Towers and Fistures $4. 742513 FE0,000 F360,000 £5,102 513 [$2.902 462) $2,200,051 [$32.053) $3,058 656 HE2E.552
12 1335 Owerhead Conductors and Devices +1.554.620 F30,000 F420,000 $2,034,620 (905,698 1,128,924 $13.663 1,018,982 [$36.273)
13 1240: Underground Cionduit F279,727 $18,000 F102,000 F387. 727 [4:141,643] F246,073 62,000 $139,144 [$44.9:34]
14 1245: Underground Conductors and Devices $594.483 40,000 F240,000 $534.483 [£323.409) F611,074 $52.274 $338.020 (120,730
15 1350: Line Transformers $1,842162 $119,000 F714,000 42566162 [$1,279,0E5) $1,277,097 $43. 402 $1,234,823 $1,128
16 1855 Services [Overhead & Underground) FET0,902 $35,000 F210,000 $380,902 [FE00,138) $80, 764 [$10.012) F0 [$90,77E]
7 1360; Meters $1.030,525 $3.500 F21,000 #1.051.526 [$37E.029) $E75.496 $2.390 $765.949 FEE843
1% Sub-total 315,099,025 $813.000 : $4 878,000 $19.977.025 [$7.998.667]) $11.959,.430 $144. 721 310,025 127 [$1.808,510)
13 iGemeral Plant
24 1915 Office Furniture and Equipment F28.042 1,000 $E,000 $34.042 [$26,202] F7.840 [$1.557) F28,177 #15.780
25 1320 Computer Equipment - Hardware F34,313 F2,000 F12,000 F4E6,313 [341,302] £5,011 [$4.874) $20,363 $10478
26 1611 Computer Software $21.402 $2.000 #12,000 32402 [51660] (15, 258) $2.000 30,009 $50,267
27 13320% Tran=sportation Equipment F871537 150,000 F900,000 $1,771537 [ 4701, 736] $1,069,201 [$14,737) #555,671 [$528,267)
28 1935 Stares Equipment 0 0 0 0 0 0
23 1340: Tools, Shop and Garage Equipment FTa022 F2.500 15,000 $34.022 [$52,669) F11463 $2,967 a [5.496)
30 1945 Measurement and Testing Equipment 8,982 F2,000 12,000 $20,982 [ 18,373 F4.604 2,000 $72,058 #69,454
i 1950 Power Operated Equipment 0 0 0 0 0 0
32 1955 Communication Equipment 1,193 0 0 $1193 [$1,193) 0 0 0
33 1360; Miscellaneous Equipment $15.404 0 0 $15.484 #1685 £17.170 $2.000 $51,809 $3I6.639
o] 1980 Systermn Supervisory Equipment 0 0 0 0 $98,334 $98,334 0 H315.843 F217.502
36 Sub-total $1.059.975 ;| ¥ 159,500 $957.000 $2.016. 975 [$821.010) $1.195, 965 [$12.201) $1.070,928 [$137.238)
37 Contribution and Grants
38 1395 Contributions and Grants [:549,313) [ 64,0000 [$384,000) [£933,213] FRTT.0 [$:356,078] F0 F0 H366,073
39 2440 Deferred Revenue F0 F0 &0 F0 0 F0 F0 [$213,388) [$213,3588)
40 Sub-total [$549.313) [$64.000): [$384.000) [$933.313) $577.235 [$356.078) 0 [$213.388) $142.690
41 Grand Total 15,609 687 $908.500 £5 451,000 $21.060 687 [$8.242 442) 12,799,317 $132.520 310, 882 667 [$1.803.058)

AeTmOonNmE

201 Ending Capilcal Balances Approwved 201 COS, Includes 2011 Budget.

Annual Capital Budget Approved 2001 COS5.
E Y'ears of Annual Capital Budget Approved 2011 COS.

201 C0S Approved Capital Balance Plus B Years of Approved Budget.
Jan 2013, Assets componetized. In the 2005 FIS, retroto 2014 figures, Fully Amortized Assets removed from cose.

201 C0S Budget as adjusted for assets componentized and for Fully amortized balances remowed from cost.

Capital spending from 2011 through 2017,

COS 2011 Annual Budget ™ 7 Years, less actual spending 2011 through 2017,
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DISTRIBUTION PLANT

ACCOUNT 1808 — BUILDINGS AND FIXTURES ($848,236)

The 2011 Budget of $155,000 was for a one-time roof replacement and generator purchase, which
occurred in 2011 and 2012. A backup generator was installed in 2012 to provide emergency power to
the shop and office in the event of an outage to the building. The generator was $45,109. There were
no other significant requirements for building improvements or construction during the years 2013 to

2017, resulting in an actual capital balance less than the budget amount of $848,236 in this asset group.

Seven Years of OEB Annual Capital Budget $1,085,000
Capital Spending

2011 on Roof Repairs $ 168,026
2012 on Backup Generator $ 45,109
2012-2017 — Misc Upgrades $ 23,629
Total Spending S 236,764
Under-budget S 848,236

ACCOUNT 1815 — TRANSFORMATION EQUIPMENT ($1,522,034)

The 2011 Budget of $302,500 was approved for a one-time change out for a substation transformer “T1”
with a rewound unit. This work was performed during 2011 and 2012 at a cost of $344,984. This was a
one-time capital cost.  Kenora also installed an Under Frequency Load Shedding system at the
substation. This project totalled $160,212. There were no other significant upgrades needed at the

substation, the cumulative budget was under-spent.

Seven Years of OEB Annual Capital Budget S 2,117,500
Capital Spending

2011/12 on Transformer Changeout $ 344,984
2013 through 2017 on UFLS Project $ 160,212
2014 through 2017 $ 90,270
Total Spending $ 595,466
Under-budget S 1,522,034

ACCOUNT 1830 — POLES, TOWERS, & FIXTURES $826,552

The 2011 Annual Budget of $60,000 did not include capital additions to install Reclosers, $258,590. In
addition, as a result of the Asset Condition Assessment Report, KHEC began a concentrated risk-based
pole replacement project starting in 2016, with $269,972 capital spending during that year. The project

continued in 2017, $180,591 was spent. Although the annual OEB approved budget of $60,000
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1  exceeded during these years, this was a necessary capital project arising from the Asset Condition

2  Assessment Report.

3
Seven Years of OEB Annual Capital Budget S 420,000
Capital Spending
2011 and 2012 on Pole replacements $ 155,505
2013 through 2015 on Pole replacements $ 260,716
2016 Pole replacements $ 269,972
2017 Pole replacements $ 180,591
2014 through 2017 on Reclosers $ 258,590
2013 through 2017 Cross Arms and Switches | $ 121,178
Total Spending S 1,246,552
Over-budget S 826,552
4

5  GENERAL PLANT

6 ACCOUNT 1930 — TRANSPORTATION EQUIPMENT ($528,867)

7  The 2011 Approved Budget included an approved expenditure of $150,000 for a single bucket truck.
8  Purchases from 2010 to 2017 were $521,133, including a single bucket truck, a double bucket truck,

9  boat and two half ton trucks. The result is an under-budget amount of $528,867 in this asset group.

Seven Years of OEB Annual Capital Budget $1,050,000
Capital Spending

2011 Single Bucket Truck $ 120,527
2012 Half Ton Truck $ 27,685
2015 Double Bucket Truck $ 283,991
2015 Boat $ 40,548
2016 Half Ton Truck $ 36,702
2011 through 2017 — Misc Vehicle Upgrades | $ 11,680
Total Spending $ 521,133
Under-budget S 528,867

10

11 ACCOUNT 1980 — SYSTEM SUPERVISORY EQUIPMENT $217,509

12 A SCADA system was purchased in 2012 for the Kenora substation, with upgrades to the system from

13 2013 through 2017. This SCADA system was not in the 2011 capital budget.
14

15



S

SYNERGY

NORTH
Seven Years of OEB Annual Capital Budget S 0
Capital Spending
2011-2017 — SCADA system $ 315,843
Over-budget S 315,843

SYNERGY NORTH Corporation
EB-2023-0052

Exhibit 2: Rate Base

Filed: August 16, 2023

Page 32 of 87



SYNERGY NORTH Corporation
EB-2023-0052

Exhibit 2: Rate Base

Filed: August 16, 2023

Page 33 of 87

SYNERGY

s NORTH

1 2017 TBHEDI ACTUAL VERSUS 2018 TBEHDI ACTUAL

2  The previous TBHEDI experienced an increase in gross assets between 2017 Actual and 2018 Actual of

3 $8,872,840, as can be seen in the following Table 2-18.

4 TABLE 2-18: 2017 AcTtuAaL TBHEDI versus 2018 AcTuAL TBHEDI

USoA | Description 2017 Actual 2018 Actual Variance
Intangible Plant
1609|Capital Contribution Pd - Gate Stn $1,272,321 $1,272,321 $0
Sub-total $1,272,321 $1,272,321 S0
Distribution Plant
1805(|Land $131,186 $131,186 $0
1806(Land Rights $0 $0 $0
1808|Buildings and Fixtures $7,556,555 $7,642,591 $86,036
1810|Leasehold Improvements $63,262 $63,262 $0
1815|Transformer Station Equipment > 50 kV $0 $0 $0
1820|Distribution Station Equipment <50 kV| $8,357,236 $8,498,490 $141,255
1830(Poles, Towers and Fixtures $48,559,926 | $52,660,336 $4,100,410
1835|0verhead Conductors and Devices $43,605,989 | $46,091,664 $2,485,675
1840{Underground Conduit $15,942,275 | $15,995,927 $53,652
1845|Underground Conductors and Devices | $21,658,200 | $22,388,191 $729,991
1850(Line Transformers $33,978,497 | $34,926,759 $948,262
1855|Services (Overhead & Underground) $23,133,861 | $23,289,210 $155,349
1860|Meters $10,292,582 | $10,710,648 $418,066
Sub-total $213,279,569 | $222,398,264 $9,118,696
General Plant
1915|Office Furniture and Equipment $1,669,563 $1,691,248 $21,685
1920|Computer Equipment - Hardware $3,449,830 $3,513,719 $63,889
1611{Computer Software $1,327,708 $1,327,708 $0
1930 Transportation Equipment $7,812,822 $8,423,834 $611,013
1935|Stores Equipment $97,797 $97,797 $0
1940|Tools, Shop and Garage Equipment $2,979,753 $3,128,377 $148,624
1945(Measurement and Testing Equipment $450,038 $538,069 $88,031
1950{Power Operated Equipment $425,791 $425,791 $0
1955|Communication Equipment $286,418 $287,510 $1,092
1980|System Supervisory Equipment $800,438 $863,460 $63,021
Sub-total $19,300,158 $20,297,513 $997,355
Contribution and Grants
1995(Contributions and Grants ($18,542,289)| ($18,542,289) $0
2440|Deferred Revenue ($7,832,731)| ($9,075,942)|  ($1,243,211)
Sub-total ($26,375,020)| ($27,618,231)] ($1,243,211)
5 Grand Total $207,477,027 | $216,349,867 $8,872,840
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DISTRIBUTION PLANT

SNC distribution asset variance from 2017 to 2018 is due in large part to ongoing system renewal efforts
as part of the 4kV to 25kV conversion projects. The main drivers of asset additions included $7 million in
overhead line renewal, $1.3 million in underground cable and transformer renewals, $0.155 million in
new service connections (both overhead and underground), and $0.420 million in mandated meter

replacements.

ACCOUNT 1830 — POLES, TOWERS, & FIXTURES $4,100,410

The voltage conversion program consisted of $2.3 million. This program consists of all work and
materials associated with designing and installing new poles, towers, and fixtures for 25kV circuits and
removing the existing 4kV circuit poles, towers and fixtures. The assets in these areas are generally in
poor health as identified through the asset condition process (Section 5.3.1 of the DSP) and have been
scheduled for renewal. This supports SNC's longstanding 4kV conversion program and subsequent
substation decommissioning. Project areas completed in 2018 through the voltage conversion program

in included the following:
¢ Donald Mountdale Area (50 Poles),
e McPherson Christie Area (45 Poles),
e Cumming Brodie Area (116 Poles),
e Miles Edward Area (55 Poles).

The overhead renewal program consisted of $0.525 million. Through the asset condition assessment
process, 25KV circuits that are found to be in poor condition are scheduled for replacement similarly to

the 4kV. Project areas completed in 2018 included the following:
e 106" —108™ St Mission Island (44 Poles),
e Arthur St 25kV Project (45 Poles).

The Lines Safety Reports program consisted of $0.925 million. This program consists of all work and
materials associated with the unscheduled, reactive replacement of distribution assets found to be in
poor health (through the ACA process or through the Joint Use Attachment permit process) and in need
of immediate and/or near-term replacement to ensure either performance or the ability for Joint Use

Attachments. As a result, 55 poles were replaced across the service territory.
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Construction associated with Joint Use requests for attachment consisted of $0.19 million. SNC
processed 1036 new attachments requests from Tbaytel, Shaw, Telus, and Bell, which included make

ready work for 10 new poles, guy wires and anchors for approved attachment.
The remainder of additions encompassed several smaller projects below materiality.

ACCOUNT 1835 - OVERHEAD CONDUCTORS AND DEVICES $2,485,675

Voltage conversion program consisted of $1.2 million. This program consists of all work and materials
associated with the design and installation of new 25kV overhead conductors the removal of the existing
4kV overhead conductors. Through the same 4kV Conversion Projects identified in Poles Towers and

Fixtures, approximately 21 km of overhead conductor was replaced in the system in 2018.

The overhead renewal program consisted of $0.325 million, 106™ — 108" St Mission Island and the

Arthur St 25kV rebuild; a total of 5.5 km of 25kV overhead conductor was replaced.

The Lines Safety Reports program consisted of $0.189 million. This program consists of all work and
materials associated with the unscheduled, reactive replacement of distribution assets found to be in
poor health. Through the risk assessment process there were approximately 2 km of 25kV circuits that

were found to be in poor condition that were replaced in the system in 2018.

The Grid Modernization program consisted of $0.176 million. SNC installed 4 reclosing devices in 2018,

which required overhead conductor and switching devices, these devices were located at:
e HWY61
e Broadway/Mapleward
e High St Substation, and

e Thunder Bay International Airport - This recloser was a collaborative project with NAVCAN and

the Thunder Bay Airport Authority and these two parties contributed 2/3 of the capital cost.

Customer Driven expansions consisted of $0.159 million. The expansions in 2018 mainly were for rural
residential customer connections and included connections along Riverdale Rd, Dawson Rd, Melbourne

Rd, Paquette Rd and Neebing Ave.

The remainder of expenditures encompassed several smaller programs below materiality totaling
$0.437 million.
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ACCOUNT 1845 — UNDERGROUND CONDUCTORS AND DEVICES $729,991

Voltage conversion program consisted of $0.160 million, which replaced approximately 2.8 km of

underground conductor to the system in 2018.

The underground renewal program consisted of $0.327 million. The 10M2 and 10M5 main feeder cables
which exit the FWTS (Fort William Transformer Station) were planned for replacement in the DSP and

were replaced as a result. The total amount of cable replaced was 1.45 km.
The remainder of expenditures encompassed several smaller programs below materiality.

ACCOUNT 1850 — LINE TRANSFORMERS $948,262

Voltage conversion program consisted of $0.420 million. This program consists of all work and materials
associated with designing and installing new 25kV transformers and removing the existing 4kV
transformers. Through the 4kV conversion projects in 2018, the following number of line transformers

were replaced throughout the system:

Donald Mountdale Area (9 Pole top, 3 Pad mount),
McPherson Christie Area (28 Pole top, 1 Pad mount),
Cumming Brodie Area (54 Pole top, 6 Pad Mount) and,
Miles Edward Area (12 Pole top).

The risk assessment program also replaced immediate need transformers and consisted of $0.344

million and,
e 3 Pole top and 13 Pad mount transformers
The remainder of expenditures encompassed several smaller programs below materiality.

ACCOUNT 1860 — METERS $418,066

New meters consisted of $0.11 million in residential and commercial services, and the meter
reverification and sample compliance testing program. In 2018, Thunder Bay Hydro had 663 failed
meters that needed replacement and reverified and compliance sampled 298 and 1000 meters

respectively.
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1 GENERAL PLANT

2 ACCOUNT 1930 — TRANSPORTATION EQUIPMENT $611,013

3 The variance in this account can be attributed to SNC’s annual budgeted replacement of transportation

4 equipment. In 2018, SNC acquired the following significant transportation assets;

5 e Vehicle #116 F/ Liner

6 e 5lLight vehicles (Truck #110, Truck #111, Truck #112, Truck #114, Truck #115)
7 e 2 Space Kap Toppers

8 e Cargo Locker / Storage

9 e Truck Topper

10  CONTRIBUTIONS AND GRANTS
11  Contributions increased compared to 2017 due to an overall increase in customer-driven work.
12 Contributions were largely due to General Service and Residential Connections $0.7 million and Joint

13 Use Attachments $0.25 million, Expansions and Relocations make up the rest of the contribution.

14
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1 2017 KHEC ACTUAL VERSUS 2018 KHEC ACTUAL

2  The previous KHEC experienced an increase in gross assets between 2017 Actual and 2018 Actual of

3 $557,898, as can be seen in the following Table 2-19.

4 TABLE 2-19: 2017 AcTtuAaL KHEC VERSUS 2018 AcTuAL KHEC

USoA Description 2017 Actual 2018 Actual Variance
Intangible Plant
1609 |Capital Contribution Pd - Gate Stn $0
Sub-total $0 $0 $0
Distribution Plant
1805|Land $18,928 $18,928 $0
1806|Land Rights $0 $0 $0
1808|Buildings and Fixtures $667,707 $667,707 $0
1810|Leasehold Improvements $0 $0 $0
1815|Transformer Station Equipment > 50 kV $2,788,918 $2,813,115 $24,197
1820|Distribution Station Equipment < 50 kV $0 $0 $0
1830|Poles, Towers and Fixtures $3,058,656 $3,220,309 $161,654
1835|0Overhead Conductors and Devices $1,018,982 $1,064,296 $45,314
1840|Underground Conduit $139,144 $145,786 $6,642
1845|Underground Conductors and Devices $338,020 $345,881 $7,861
1850|Line Transformers $1,234,823 $1,534,759 $299,936
1855|Services (Overhead & Underground) $0 $0 $0
1860|Meters $759,949 $744,846 ($15,103)
Sub-total $10,025,127 $10,555,627 $530,500
General Plant
1915|Office Furniture and Equipment $25,177 $25,177 $0
1920|Computer Equipment - Hardware $20,363 $22,855 $2,492
1611|Computer Software $30,009 $0 ($30,009)
1930|Transportation Equipment $555,671 $566,781 $11,110
1935|Stores Equipment $0
1940|Tools, Shop and Garage Equipment $0
1945|Measurement and Testing Equipment $72,058 $72,058 $0
1950|Power Operated Equipment $0
1955|Communication Equipment $30,124 $30,124
1960|Miscellaneous Equipment $51,809 $58,469 $6,660
1980|System Supervisory Equipment $315,843 $322,863 $7,020
Sub-total $1,070,928 $1,098,325 $27,397
Contribution and Grants
1995|Contributions and Grants $0
2440|Deferred Revenue ($213,388) ($213,388) $0
Sub-total (5213,388) (5213,388) $0
5 Grand Total $10,882,667 $11,440,564 $557,898
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DISTRIBUTION PLANT
ACCOUNT 1850 — LINE TRANSFORMERS $299,936
The variance in this account can be attributed to all costs associated with replacing 4 pad mount

transformers in 2018, 2 on Coney Island, 1 at Gardner Block and 1 at the Lake of the Woods Museum.

Including hiring a contractor, Lake of the Woods Electric, to complete the replacement.

KHEC MERGER WITH TBHEDI

Upon merger, there were some differences where KHEC historically grouped some assets versus how
the assets were brought into SNC as a merged entity. The total gross assets (before Work In Progress)
per KHEC's closing 2018 Fixed Asset Continuity is equal to $11,440,564, which equals the opening 2019
balance of KHEC’s assets brought into SNC.

Grouping differences upon merger:

TABLE 2-20: KENORA CAPITAL ACCOUNTS USOA ON MERGER

Account Description Kenora Into SN Cost
USoA USoA
Land 1905 1805 $16,562
Admin Building 1908 1808 $634,008
Revenue Meters 1815 1860 $76,719
UG Cable in Duct 1840 1845 $145,786
Cross Arms, Switches, Reclosers 1830 1835 $681,559
Padmount Switchgear 1850 1845 $40,826
Misc Equipment 1960 1940 $58,469

2018 ACTUAL VERSUS 2019 ACTUAL

SNC experienced an overall increase in gross assets between the 2018 Actual (combined historical

TBHEDI and KHEC) and 2019 Actual of $8,799,325, as can be seen in the following Table 2-21.
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SYNERGY
NORTH
TABLE 2-21: 2018 ACTUAL VERSUS 2019 ACTUAL
USoA Description 2018 Actual 2019 Actual Variance
Intangible Plant
1609|Capital Contribution Pd - Gate Stn $1,272,321 $1,272,321 $0
Sub-total $1,272,321 $1,272,321 $0
Distribution Plant
1805|Land $150,114 $150,114 $0
1806(|Land Rights $0 $0 $0
1808|Buildings and Fixtures $8,310,298 $8,351,294 $40,996
1810|Leasehold Improvements $63,262 $63,262 $0
1815(Transformer Station Equipment > 50 k\{ $2,813,115 $2,736,397 ($76,718)
1820|Distribution Station Equipment < 50 kV/| $8,498,490 $8,498,490 $0
1830(Poles, Towers and Fixtures $55,880,646 $59,519,503 $3,638,858
1835[Overhead Conductors and Devices $47,155,960 $50,036,846 $2,880,886
1840[{Underground Conduit $16,141,713 $17,253,986 $1,112,273
1845(Underground Conductors and Devices $22,734,072 $24,355,970 $1,621,898
1850|Line Transformers $36,461,518 $37,999,554 $1,538,036
1855|Services (Overhead & Underground) $23,289,210 $23,494,836 $205,626
1860(Meters $11,455,494 $11,928,007 $472,513
Sub-total $232,953,892 | $244,388,260 $11,434,368
General Plant
1915|Office Furniture and Equipment $1,774,893 $1,737,223 ($37,670)
1920(Computer Equipment - Hardware $3,536,574 $3,984,815 $448,241
1611|Computer Software $1,327,708 $1,342,443 $14,735
1930|Transportation Equipment $8,990,615 $7,995,449 ($995,166)
1935(Stores Equipment $97,797 $97,797 $0
1940|Tools, Shop and Garage Equipment $3,128,377 $3,221,693 $93,316
1945|Measurement and Testing Equipment $610,126 $641,799 $31,673
1950({Power Operated Equipment $425,791 $425,791 $0
1955(Communication Equipment $317,634 $359,156 $41,522
1980|System Supervisory Equipment $1,186,322 $1,471,851 $285,529
Sub-total $21,395,838 $21,278,018 ($117,820)
Contribution and Grants
1995|Contributions and Grants ($18,542,289)| ($18,542,289) $0
2440|Deferred Revenue ($9,289,330)|  ($11,806,553)]  ($2,517,223)
Sub-total ($27,831,619)| ($30,348,842)| ($2,517,223)
Grand Total $227,790,432 | $236,589,757 $8,799,325
DISTRIBUTION PLANT

SNC distribution asset variance from 2018 to 2019 is due in large part to ongoing system renewal efforts
as part of the 4kV to 25kV conversion projects. The drivers of asset additions included $7.3 million in

overhead line renewal, $3.5 million in UG renewal, $200,000 in Services (Overhead and Underground),
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and $400,000 in Meter replacements, consistent with the asset renewal additions from the previous

year.

ACCOUNT 1830 — POLES, TOWERS, & FIXTURES $3,638,858

The voltage conversion program in 2019 replaced $1.481 million in Poles, Towers and Fixtures. This
voltage conversion program consisted of all work and materials associated with designing and installing
new 25kV poles and removing the existing 4kV poles. Project areas in the voltage conversion program

included the following:
o Northern Vickers 4 kV Project Area (144 Poles)
e Ford Walnut Project Area (45 Poles)
e Arundel Strathcona Project Area (56 Poles)

The risk assessment process (Lines Safety Reports projects) also identified poles that needed

unscheduled, reactive replacement for $0.860 million, and as a result 77 poles were replaced.

Overhead Renewal Program consisted of $0.607 million. Project areas identified for replacement in

SNC’s plans included the following:
o Northern Vickers 25kV Project Area (27 Poles)
e Pineview Sycamore Project Area (41 Poles)

Road Construction & Line Relocations Consisted of $0.202 million. This project accounts for SNC’s costs
to relocate assets based on customer requests. When the City of Kenora requested the work to
accommodate road work, 3 new poles were installed, and several were relocated. In 2019 SNC

completed the following:
e Third St Pole Relocation to accommodate road work by the City of Kenora (3 new poles)

Construction associated with Joint Use requests for attachment consisted of $0.717 million. SNC
processed and connected 867 new attachments in Thunder Bay and 970 in Kenora. In 2019, there were
62 poles which required replacement due to meeting CSA clearance requirements for attachment

heights.

The remainder of expenditures encompassed several smaller programs below materiality.
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ACCOUNT 1835 - OVERHEAD CONDUCTORS AND DEVICES $2,880,886
Voltage conversion program consisted of $0.813 million. The 4kV Conversion Projects identified above

replaced approximately 19.1 km of overhead conductor throughout the system.

The risk assessment process (Lines Safety Reports projects) consisted of $0.395 million. The majority of
overhead conductor replaced in the system was completed by reconductoring the Right-of-Way through
10M9-10MQ circuits located off Mapleward Road. Out of the 11.98 km of overhead conductor replaced
in the system, 9.2 km was attributed from 10M9/10 circuits through the Right-Of-Way.

The 25kV overhead renewal program consisted of $0.336 million. Overhead conductors in the following

¢ Northern Vickers 25kV Project Area and the Pineview Sycamore Project Area were renewed,

which amounted to 4.34 km of overhead conductor.

58 new residential overhead services were connected in Thunder Bay and Kenora, costing $0.326
million. Work associated with the connection of these services included the installation of new overhead

lines. This project accounted for all SNC’s costs to connect customer requested services.
The remainder of expenditures encompassed several smaller programs below materiality.
ACCOUNT 1840 - UNDERGROUND CONDUIT $1,112,273
Voltage conversion program consisted of $0.173 million through the projects identified in the voltage
conversion program, the following quantities of underground conduit were added to the system:
¢ Northern Vickers Project Area (2420 ft),
e Ford Walnut Project Area (492 ft),
e Arundel Strathcona Project Area (256 ft).

36 new underground services were connected in the Hutton Park, River Terrace, Whiskey Jack,
Gemstone, Tuscany Estates and Fort William First Nation subdivisions which consisted of $0.326 million.
Work associated with the connection of these services included the installation of new underground
conduit and wire and consisted of $0.175 million. Work associated with a service’s connection may

include installing new or upgrading existing underground lines, which require conduit.

Road Construction & Line Relocations Consisted of $0.551 million, of which the majority was the

reconstruction of Chipman St in Kenora, where the underground conduit was found in a substandard
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state when the City of Kenora started its road reconstruction work. 2.334 km of new rigid conduit was

required to be installed at a greater depth to meet required standards as part of this project.

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.359 million.
ACCOUNT 1845 — UNDERGROUND CONDUCTORS AND DEVICES $1,621,898
Voltage conversion program consisted of $0.378 million, which accounted for approximately 2.11 km of

underground replacements in the system in 2019.

36 new underground services were connected in the Hutton Park, River Terrace, Whiskey Jack,
Gemstone, Tuscany Estates and Fort William First Nation subdivisions which consisted of $0.182 million

of underground conductors and devices.

Road Construction & Line Relocations Consisted of $0.340 million, which again was the Chipman St in

Kenora with the 2.334 km of new underground conductor installation in the project.

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.535 million.

ACCOUNT 1850 — LINE TRANSFORMERS $1,538,036

Voltage conversion program consisted of $0.302 million. This program consisted of all work and
materials associated with designing and installing new 25kV transformers and removing the existing 4kV
transformers. Through the 4kV conversion projects shown below, the following number of line

transformers were replaced in the system:
o Northern Vickers Area (41 Pole top, 10 Pad mount),
e Ford Walnut Area (12 Pole top), and
e Arundel Strathcona Area (8 Pole top)

The risk assessment process (Transformer, Switches and Switchgear replacement project) consisted of
$0.569 million. This program consists of all work and materials associated with the unscheduled,
reactive replacement of 22 Pole top and 23 Pad mount transformers being replaced in the system in

2019.
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New Services in 2019 consisted of $0.383 million. A total of 95 Residential Services were connected (9 in
Kenora and 86 in Thunder Bay) and 24 Commercial Services (16 in Thunder Bay and 8 in Kenora). Work
associated with the connection of a service may include the installation of new or upgrade of existing

transformation.

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.324 million.

ACCOUNT 1855 — SERVICES $205,626

A total of 95 new Residential Services were connected (9 in Kenora and 86 in Thunder Bay) and 24 new
Commercial Services (16 in Thunder Bay and 8 in Kenora) and of those, $0.175 million was spent on the

service. The remaining $0.03 million falls under the materiality threshold.

ACCOUNT 1860 — METERS $472,513

New meters were installed for 95 residential and 24 commercial services. The meter account also
consisted of replacing 731 failed meters in the field and the reverification and compliance sampling

activities of 833 and 2324 meters respectively.

GENERAL PLANT

ACCOUNT 1920 - COMPUTER EQUIPMENT $448,241

The variance in this account can be attributed to SNC’s annual budgeted replacement of computer

equipment and the acquisition of the following assets:

Computer and laptop replacements: $71,000

e Microsoft Windows Server 2019 to replace older unsupported versions $15,000

e NuVoxx Communications — Cust Serv call outs $9,000

e Replace old and or failed printers: $9,500

e BeyondTrust Privileged Remote Access $17,000 — System to improve cyber security for
remote access into the network

e Cisco Switches and SFPs, $44,500, - replace old and unsupported network equipment

e Server Replacements $57,000 - replace old and unsupported physical servers
IBM Server Replacement $184,000 — replace old IBM i server (Naviline/HTE)

e Replacement UPS for servers $28,500 — replace failed UPSs and deploy new to improve

runtime during power outages
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o Firewall Clusters with HA for Kenora Networks $10,000 — new firewalls needed for Corp and
Scada networks in Kenora

e Kenora Phone System $4,000 — new equipment required to synergize Kenora phones with
the Thunder Bay phone system

e 10Zig replacements $5,000 — replace aging terminals

ACCOUNT 1930 - TRANSPORTATION EQUIPMENT ($995,166)

The variance in this account can be attributed to SNC’s annual budgeted replacement of transportation
equipment and the significant amount of fleet retirements made in 2019. In 2019, SNC acquired the

following significant transportation assets:

e Backhoe #957 ($173,000)

e Aerial Device #125 ($120,000 — initial progress payment)
e Truck #124

e Engine Rebuild #85

Further, the following vehicles of were disposed of in 2019:

e Vehicle #65 ($44,000)

e Vehicle #50 ($40,000)

e Vehicle #25 ($41,000)

e Vehicle #38 ($25,000)

e Vehicle #77 ($215,000)
e Backhoe #930 ($91,000)
e Vehicle #12 ($143,000)
e Vehicle #3 ($215,000)

e Vehicle #37 ($180,000)
e Vehicle #87 ($207,000)

CONTRIBUTIONS AND GRANTS
Contributions increased $2,517,223 over 2018. Contributions were largely due to a System Relocation in
Kenora ($1.0 million), General Service connections ($0.9 million) and Joint Use Attachments ($0.760

million).
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SYNERGY

s NORTH

1 2019 ACTUAL VERSUS 2020 ACTUAL

2  SNC experienced an overall increase in gross assets between the 2019 Actual and 2020 Actual of

3  $6,168,117, as can be seen in the following Table 2-22.

4  TABLE 2-22: 2019 ACTUAL VERSUS 2020 ACTUAL

USoA Description 2019 Actual 2020 Actual Variance
Intangible Plant
1609|Capital Contribution Pd - Gate Stn $1,272,321 $1,272,321 $0
Sub-total $1,272,321 $1,272,321 S0
Distribution Plant
1805|Land $150,114 $150,114 $0
1806|Land Rights $0 $0 $0
1808|Buildings and Fixtures $8,351,294 $8,377,355 $26,061
1810|Leasehold Improvements $63,262 $63,262 $0
1815|Transformer Station Equipment > 50 kV $2,736,397 $2,736,397 $0
1820|Distribution Station Equipment < 50 kV $8,498,490 $8,498,490 $0
1830|Poles, Towers and Fixtures $59,519,503 | $62,919,771 | $3,400,267
1835|0Overhead Conductors and Devices $50,036,846 | $51,247,491 | $1,210,645
1840|Underground Conduit $17,253,986 | $17,987,902 $733,915
1845|Underground Conductors and Devices $24,355,970 | $25,084,525 $728,555
1850|Line Transformers $37,999,554 | $39,425,445 | $1,425,891
1855|Services (Overhead & Underground) $23,494,836 | $23,720,599 $225,763
1860|Meters $11,928,007 | $12,399,234 $471,227
Sub-total $244,388,260 | $252,610,584 $8,222,324
General Plant
1915|Office Furniture and Equipment $1,737,223 $1,765,915 $28,692
1920|Computer Equipment - Hardware $3,984,815 $4,161,634 $176,819
1611|Computer Software $1,342,443 $1,356,733 $14,290
) . $439,154
1930|Transportation Equipment $7,995,449 $8,434,603
1935|Stores Equipment $97,797 $97,797 $0
1940|Tools, Shop and Garage Equipment $3,221,693 $3,334,234 $112,542
1945|Measurement and Testing Equipment $641,799 $654,949 $13,150
1950|Power Operated Equipment $425,791 $425,791 $0
1955|Communication Equipment $359,156 $359,156 $0
1980|System Supervisory Equipment $1,471,851 $1,555,522 $83,670
Sub-total $21,278,018 $22,146,335 $868,317
Contribution and Grants
1995|Contributions and Grants ($18,542,289)| ($18,542,289) $0
2440|Deferred Revenue ($11,806,553)| ($14,729,077)| ($2,922,524)
Sub-total ($30,348,842)| ($33,271,366)| ($2,922,524)
5 Grand Total $236,589,757 | $242,757,874 $6,168,117
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DISTRIBUTION PLANT

SNC distribution asset variance from 2019 to 2020 is due in large part to ongoing system renewal efforts
as part of the 4kV to 25kV conversion projects. The main drivers of asset additions included $5.5 million
in overhead line renewal, $2.0 million in underground renewal, $225,000 in Services (Overhead and

Underground), and $471,000 in Meter replacements.

ACCOUNT 1830 — POLES, TOWERS, & FIXTURES $3,400,267

Voltage conversion program consisted of $1.4 million. The voltage conversion program is longstanding
and began in 2008, it has been a focus of TBHEDI's historical OEB’s approved plans. This program
consists of all work and materials associated with designing and installing new 25kV poles, towers &
fixtures and supports SNC's longstanding 4kV conversion program and subsequent substation

decommissioning. Project areas completed in 2020 included;
e Redmond Egan Project Area (144 Poles),
e EIm Campbell Project Area (68 Poles)

The risk assessment process (Lines Safety Reports) program consisted of $0.701 million. It replaced 72
poles for failure to meet safety standards as assessed by a visual and quantitative testing program and

the requirements arising from Joint Use attachment permits.

The 25kV overhead renewal program consisted of $0.646 million. Project areas identified for

replacement included the following:
e Carl Dublin 25kV Project Area (72 Poles),
e Tupper St. Project Area (21 Poles)

Construction associated with Joint Use requests for attachment consisted of $0.653 million. In 2020 this
was an all-time high for SNC and included 540 joint use attachments in Thunder Bay and 830 in Kenora.
Permits in both distribution territories required make-ready work, including 168 pole replacements for

Bell Canada, Thaytel and Shaw.

ACCOUNT 1835 - OVERHEAD CONDUCTORS AND DEVICES $1,210,645

Voltage conversion program consisted of $0.558 million. This program consists of all work and materials

associated with designing and installing new 25kV overhead conductors and removing the existing 4kV
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overhead conductors. The 4kV Conversion Projects identified above replaced approximately 18.25 km of

overhead conductor in the system in 2020.

The 25 kV overhead renewal program consisted of $0.410 million and overhead conductors in the Carl
Dublin 25kV Project area and the Tupper St. Project area were renewed, which amounted to 5.25 km of

overhead conductor.

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.242 million.

ACCOUNT 1840 - UNDERGROUND CONDUIT $733,915

The risk assessment process identified $0.163 million of conduit needing replacement (or addition)
depending on the existing conditions. This program consists of all work and materials associated with

the system's unscheduled, reactive replacement of conduit.

New underground conduit was installed in 49 new services through the following subdivisions: Fort
William First Nation, Mapleward, Foxborough Greens, Gemstone, Maplewood Stage 2, Parkdale Stg 6,
and Tuscany Estates, and consisted of $0.326 million. This project accounts for all SNC’s costs to install

underground conduit for customer requested services.

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.244 million.

ACCOUNT 1845 - UNDERGROUND CONDUCTORS AND DEVICES $728,555

The Lines Safety Reports program consisted of $0.153 million. This program consisted of all work and
materials associated with the unscheduled, reactive replacement of conductor to accommodate work
being completed on Main St Bridge, 0.97 km of UG conductor was installed to the replace the overhead

distribution line and removal of the 16F6 circuit.

New Services in Subdivisions consisted of $0.230 million. As in the above underground conduit which
detailed 49 new residential underground services, including the installation of new underground

conductors to service those subdivisions.

Residential and Commercial services consisted of 37 residential underground services and 37

commercial services for $0.191 million.
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The remainder of expenditures encompassed several smaller programs below materiality totaling
$0.154 million.
ACCOUNT 1850 — LINE TRANSFORMERS $1,425,891

Voltage conversion program consisted of $0.187 million and Risk assessment $0.654 million. This
includes all work and materials associated with the design and installation of new 25kV transformers
and the removal of the existing 4kV transformers. Through the 4kV conversion projects and the risk

assessment processes, the following number of line transformers were replaced in the system:
¢ Redmond Egan Area (34 Pole top),
e EIm Campbell Area (18 Pole top, 1 Pad mount)
o Lines Safety and Transformer, Switch, Switchgear (35 pole top, 10 Pad mount)

37 new commercial service connections (9 in Kenora and 28 in Thunder Bay) were connected. These
general service connections typically require the installation of transformation for connection and

consisted of $0.489 million.

The remainder of expenditures encompassed several smaller programs below materiality totaling
$0.095 million.

ACCOUNT 1855 — SERVICES $225,763

There were 37 new general services and 105 new residential services for SNC that consisted of $0.154
million.

ACCOUNT 1860 — METERS $471,227

New meters were installed for 105 residential and 37 commercial services. The meter account also
consisted of the replacement of 1141 failed meters in the field and the reverification activities of 297

meters and consisted of $0.250 million.

GENERAL PLANT

ACCOUNT 1930 — TRANSPORTATION EQUIPMENT $439,154

The variance in this account can be attributed to SNC’s annual budgeted replacement of transportation

equipment. In 2020, SNC acquired the following significant transportation assets;

e Aerial Device #125 — ($180,000 — interim payment)
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1 e Vehicle #959 - Pole Trailer ($28,000)

2 e Washroom trailer build ($52,000)

3 e Aerial Device #127 ($108,000 — initial progress payment)
4 e Aerial Device #128 ($108,000 - initial progress payment)
5 e Flat Utility Deck

6 e V10Engine

7 CONTRIBUTIONS AND GRANTS

8  Contributions increased in 2020 $2,922,524 over 2019. The primary components of contributions
9  received were $1.15 million for Joint Use Attachments, $700,000 for General Service and Residential
10  connections, and $720,000 for contributions for subdivisions. Expansions make up the rest of the

11 contributions.
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SYNERGY

s NORTH

1 2020 ACTUAL VERSUS 2021 ACTUAL

2  SNC experienced an overall increase in gross assets between the 2020 Actual and 2021 Actual of

$11,488,697, as can be seen in the following Table 2-23.

4  TABLE 2-23: 2020 ACTUAL VERSUS 2021 ACTUAL
USoA Description 2020 Actual 2021 Actual Variance
Intangible Plant
1609|Capital Contribution Pd - Gate Stn $1,272,321 $1,272,321 $0
Sub-total $1,272,321 $1,272,321 $0
Distribution Plant
1805|Land $150,114 $148,673 ($1,441)
1806|Land Rights $0 $0 $0
1808|Buildings and Fixtures $8,377,355 $8,421,719 $44,365
1810(Leasehold Improvements $63,262 $63,262 $0
1815|Transformer Station Equipment > 50 kV $2,736,397 $2,736,397 $0
1820|Distribution Station Equipment < 50 kV $8,498,490 $8,503,545 $5,055
1830|Poles, Towers and Fixtures $62,919,771 | $69,199,039 | $6,279,268
1835[0Overhead Conductors and Devices $51,247,491 | $53,702,777 | $2,455,286
1840|Underground Conduit $17,987,902 | $18,913,885 $925,983
1845|Underground Conductors and Devices $25,084,525 | $26,184,267 | $1,099,742
1850]|Line Transformers $39,425,445 | $41,097,113 | $1,671,668
1855|Services (Overhead & Underground) $23,720,599 | $23,830,747 $110,149
1860[Meters $12,399,234 | $12,666,477 $267,244
Sub-total $252,610,584 | $265,467,903 | $12,857,319
General Plant
1915|Office Furniture and Equipment $1,765,915 $1,768,714 $2,799
1920|Computer Equipment - Hardware $4,161,634 $4,584,305 $422,671
1611|Computer Software $1,356,733 $1,385,804 $29,072
1930 Transportation Equipment $8,434,603 $9,124,401 $689,798
1935|Stores Equipment $97,797 $97,797 $0
1940|Tools, Shop and Garage Equipment $3,334,234 $3,398,948 $64,714
1945(Measurement and Testing Equipment $654,949 $674,841 $19,891
1950({Power Operated Equipment $425,791 $425,791 $0
1955|Communication Equipment $359,156 $359,156 $0
1980|System Supervisory Equipment $1,555,522 $1,699,549 $144,028
Sub-total $22,146,335 $23,519,308 | $1,372,973
Contribution and Grants
1995|Contributions and Grants ($18,542,289)| ($18,542,289) $0
2440|Deferred Revenue ($14,729,077)| ($17,470,672)| ($2,741,595)
Sub-total ($33,271,366)| ($36,012,961)| ($2,741,595)
5 Grand Total $242,757,874 | $254,246,571 | $11,488,697
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DISTRIBUTION PLANT

SNC distribution asset variance from 2020 to 2021 is due in large part to ongoing system renewal efforts
as part of the 4kV to 25kV conversion projects. The main drivers of asset additions included $9.8 million

in overhead line renewal, $2.6 million in UG renewal, and $267k in Meter replacements.

ACCOUNT 1830 — POLES, TOWERS, & FIXTURES $6,279,268

Voltage conversion program consisted of $3.204 million. This program consists of all work and materials
associated with the design and installation of new 25kV poles, towers & fixtures, and the removal of the
existing 4kV poles, towers & fixtures. Project areas completed in the voltage conversion program

included the following:
e Court Van Horne Project Area (146 Poles),
e MacDougall Court Phase 1 Project Area (117 Poles),
e MacDougall Court Phase 2 Project Area (71 Poles)
e 21F1 Phase 1 Project Area (100 Poles)

The risk assessment process (Lines Safety Reports) program consisted of $1.277 million and consisted of
147 poles. This was largely due to the poles identified by Joint Use attachment permits in Thunder Bay

to be substandard or at the end of the typical useful life and needing replacement.

The 25kV overhead renewal Program consisted of $0.355 million and project areas included the

following:
e Walsh St 10M7 Station Exit overhead Line 25kV Project Area (22 Poles),
o FWTS (Fort William Transmission Station) UG Feeder Cable Replacement (1 Pole)

Construction associated with Joint Use requests for attachment consisted of $1.186 million. In 2021 this
included 349 joint use attachments in Thunder Bay. Permits in both distribution territories required
make-ready work, including 22 pole replacements and many additional guy anchors under Poles, Towers

and Fixtures.

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.257 million.
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ACCOUNT 1835 - OVERHEAD CONDUCTORS AND DEVICES $2,455,286

Voltage conversion program consisted of $1.708 million. This program consists of all work and materials
associated with designing and installing new 25kV circuits and removing the existing 4kV circuits. The
4kV Conversion Projects identified above replaced approximately 41.63 km of overhead conductor in

the system.

The 25kV overhead renewal Program consisted of $0.149 million. Through the asset condition
assessment process, 25kV circuits in the Walsh St 10M7 Station Exit overhead Line 25kV Project Area
and the FWTS (Fort William Transmission Station) UG Feeder Cable Replacement area were renewed,

which amounted to 0.53 km of overhead conductor replaced in the system.
The risk assessment process (Lines Safety Reports project) consisted of $0.194 million.

Road Construction & Line Relocations consisted of $0.212 million, which was primarily due to Railway

Ave in Kenora (Tenth and Gould Rd).

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.192 million.

ACCOUNT 1840 - UNDERGROUND CONDUIT $925,983

Voltage conversion program consisted of $0.223 million. This program consists of all work and materials
associated with the design and installation of new 25kV circuits and the removal of the existing 4kV
circuits. Through the projects identified in the voltage conversion program, the following quantities of

underground conduit were installed in the system:
e Court Van Horne Project Area (3640 ft),
e MacDougall Court Phase 1 Project Area (586 ft),
e MacDougall Court Phase 2 Project Area (194 ft)
e 21F1 Phase 1 Project Area (853 ft)

UG Renewal Program consisted of $0.337 million. Through the renewal of the FWTS (Fort William
Transmission Station) UG Feeder Cable Replacement area, 2025 ft of UG conduit was added to the

system.
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The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.365 million.

ACCOUNT 1845 - UNDERGROUND CONDUCTORS AND DEVICES $1,099,742

Voltage conversion program consisted of $0.254 million. Through the 4kV Conversion Projects identified

above, approximately 1.73 km of UG conductor was replaced in the system.

The overhead renewal Program consisted of $0.140 million. Through the renewal of the 25kV circuits in
the Walsh St 10M7 Station Exit overhead Line 25kV Project Area, 0.96 km of overhead conductor was

replaced.

The underground renewal Program consisted of $0.188 million. Through the renewal of the FWTS (Fort
William Transmission Station) UG Feeder Cable Replacement area, 0.96 km of UG Primary Feeder Cable

was replaced.

New Services in Subdivisions consisted of 51 new underground residential services comprised of $0.279
million in 2021. This represents connections the following subdivisions: Parkdale 6, Maplewood, Hutton

Park, Fort William First Nation, Southpark (Kenora), River Terrace and Gemstone.

The remainder of expenditures encompassed several smaller programs below materiality totaling
$0.238 million.

ACCOUNT 1850 — LINE TRANSFORMERS $1,671,668

Voltage conversion and risk assessment programs consisted of $0.748 and $0.447 million respectively.
Through the 4kV conversion projects shown below, the following number of line transformers were

replaced in the system:
e Court Van Horne Project Area (54 Pole top, 9 Pad mount),
e MacDougall Court Phase 1 Project Area (39 Pole top, 7 Pad mount),
e MacDougall Court Phase 2 Project Area (21 Pole top, 2 Pad mount)
e 21F1 Phase 1 Project Area (19 Pole top).

o Lines Safety Reports (33 Pole top, 22 Pad mount)
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New Services in subdivisions in 2021 consisted of $0.257 million. This project accounts for all SNC’s costs
to connect customer requested services. This represents approximately 107 residential services, 15

general service connections (14 in Thunder Bay and 1 in Kenora).

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.220 million.

ACCOUNT 1860 — METERS $267,244

New meters were installed for 107 residential and 15 commercial services. The meter account also
consisted of the replacement of 1130 failed meters in the field and the reverification activities of 438

meters and consisted of $0.267 million.

GENERAL PLANT

ACCOUNT 1920 — COMPUTER EQUIPMENT $422,671

The variance in this account can be attributed to SNC’s annual budgeted replacement of computer

equipment and the acquisition of the following assets:

e Computer replacements: $96,000

e SAN Solution — Storage System $139,000

e Virtual Tape Library (VTL) for backups $121,000
e Server replacements $31,000

e Air Conditioner for Kenora Server Room $7,000
¢ Video Conf Unit $18,000

e Firewall replacements $5,000

e Cisco SFPs $10,000

ACCOUNT 1930 — TRANSPORTATION EQUIPMENT $689,798

The variance in this account can be attributed to SNC’s annual budgeted replacement of transportation

equipment. In 2021, SNC purchased acquired the following significant transportation assets;

e Aerial Device #125 — ($99,000 — final payment)
e Aerial Device #127 ($255,0000)

e Aerial Device #128 ($255,0000)

e Truck #126
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1 e Backhoe Quick Coupler
2 e Pole Trailer #948 Rebuild
3 e V8Engine

4 CONTRIBUTIONS AND GRANTS

5  Contributions increased by $2,741,595 in 2021.

6  Contributions were largely due to Joint Use Attachments ($1,400,000), a System Relocation in Kenora
7  ($800,000), and General Service and Residential connections ($680,000), Expansions make up the rest of

8  the contribution.
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1 2021 ACTUAL VERSUS 2022 ACTUAL

2  SNC experienced an overall increase in gross assets between the 2021 Actual and 2022 Actual of

3 $10,996,842, as can be seen in the following Table 2-24.

4 TABLE 2-24: 2021 ACTUAL VERSUS 2022 ACTUAL

USoA Description 2021 Actual 2022 Actual Variance
Intangible Plant
1609|Capital Contribution Pd - Gate Stn $1,272,321 $1,272,321 $0
Sub-total $1,272,321 $1,272,321 S0
Distribution Plant
1805(Land $148,673 $148,673 $0
1806|Land Rights $0 $0 $0
1808|Buildings and Fixtures $8,421,719 $8,477,119 $55,400
1810|Leasehold Improvements $63,262 $63,262 $0
1815|Transformer Station Equipment > 50 kV $2,736,397 $2,842,894 $106,497
1820|Distribution Station Equipment < 50 kV $8,503,545 $8,503,545 $0
1830|Poles, Towers and Fixtures $69,199,039 $75,017,405 $5,818,365
1835|0verhead Conductors and Devices $53,702,777 $56,561,265 $2,858,488
1840|Underground Conduit $18,913,885 $19,715,109 $801,224
1845|Underground Conductors and Devices $26,184,267 $27,143,103 $958,836
1850|Line Transformers $41,097,113 $42,728,740 $1,631,627
1855|Services (Overhead & Underground) $23,830,747 $24,039,501 $208,754
1860|Meters $12,666,477 $13,111,064 $444,587
Sub-total $265,467,903 $278,351,681 $12,883,778
General Plant
1915|Office Furniture and Equipment $1,768,714 $1,783,378 $14,664
1920|Computer Equipment - Hardware $4,584,305 $4,901,457 $317,152
1611|Computer Software $1,385,804 $1,547,104 $161,300
1930|Transportation Equipment $9,124,401 $9,798,868 $674,468
1935|Stores Equipment $97,797 $112,364 $14,567
1940|Tools, Shop and Garage Equipment $3,398,948 $3,532,816 $133,868
1945|Measurement and Testing Equipment $674,841 $677,634 $2,793
1950|Power Operated Equipment $425,791 $425,791 $0
1955|Communication Equipment $359,156 $400,629 $41,473
1980|System Supervisory Equipment $1,699,549 $1,867,811 $168,261
1985|Sentinel Lighting Rental Units $0 $0 $0
1990|Other Tangible Property $0 $0 $0
Sub-total $23,519,308 $25,047,852 $1,528,544
Contribution and Grants
1995|Contributions and Grants ($18,542,289) ($18,542,289) $0
2440|Deferred Revenue ($17,470,672) ($20,886,152) ($3,415,481)
Sub-total ($36,012,961) ($39,428,441) ($3,415,481)
Grand Total $254,246,571 $265,243,412 $10,996,842

DISTRIBUTION PLANT

SNC distribution asset variance from 2021 to 2022 is due in large part to ongoing system renewal efforts

as part of the 4kV to 25kV conversion projects.
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ACCOUNT 1830 — POLES, TOWERS, & FIXTURES $5,818,365

Voltage conversion program consisted of $1.363 million. Project areas which were completed in the

voltage conversion program included the following (with pole additions in brackets):
o Algoma Wolseley Project Area (66 Poles)
e Donald Edward Project Area (93 Poles)

The overhead program consisted of $2.127 million. Through the asset condition assessment process,
25KV circuits that are found to be in poor condition are scheduled for replacement similarly to the 4kV.

Project areas identified included the following:

Northwood 10M7 Agate-Amethyst Project Area (32 Poles),
e Spruce Hemlock Project area (35 Poles),

e Edward William 25kV Project Area (36 Poles),

e Kingsway Walsh 25kV Project Area (65 Poles),

e Central 17M1/17M3 25kV Project Area (37 Poles),

The risk assessment program identified 56 poles for replacement for a total of $0.606 million under

Lines Safety Reports projects.

Road Construction & Line Relocations consisted of $0.542 million. This work was requested by the City

of Thunder Bay and in 2022 this consisted of;
¢ River St Culvert Replacement (3 poles)
e Balmoral St between Alloy and Lithium project (Phase 3) (37 new poles)

Construction associated with Joint Use requests in 2022 included 308 joint use attachments in Thunder

Bay, which consisted of $0.945 million.

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.369 million.

ACCOUNT 1835 — OVERHEAD CONDUCTORS AND DEVICES $2,858,488

Voltage conversion program consisted of $0.789 million. This program consists of all work and materials

associated with the design and installation of new 25kV overhead circuits and the removal of the
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existing 4kV overhead circuits. Through the 4kV Conversion Projects identified above, approximately

9.56 km of overhead conductor was replaced in the system.

The 25kV overhead renewal Program consisted of $1.311 million. Through the asset condition
assessment process, 25kV circuits in the project areas below were replaced and as a result 15.18 km of

overhead conductor.
¢ Northwood 10M7 Agate-Amethyst Project Area (3.63 km),
e Spruce Hemlock 25kV Project area (3.71 km), the Edward William Project Area (2.57 km),
e Kingsway Walsh 25kV Project Area (5.0 km),
e Central 17M1/17M3 25kV Project Area (0.274 km).

Risk assessment process (Lines Safety Reports) program consisted of $0.219 million and approximately
0.513 km of overhead conductor was replaced as well as 428 porcelain insulators, which were identified

as a safety hazard to the public.

Road Construction & Line Relocations Consisted of $0.476 million, which required the relocation of

overhead conductors and devices on the following projects.
e River St Culvert Replacement for City of Thunder Bay
e Balmoral St between Alloy and Lithium project (Phase 3)

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.135 million.

ACCOUNT 1840 - UNDERGROUND CONDUIT $801,224

The 25 kV overhead renewal Program consisted of $0.157 million. Through the projects identified above

in 25kV renewal, 0.583 km of UG conduit was added to the system.

Risk Assessment processes identified 3.49 km of underground conduit which required replacement and

consisted of $0.174 million.

New Services in Subdivisions in 2022 consisted of $0.280 million. This project accounted for 19 new
underground services in subdivisions in the following subdivisions: Keewatin (Kenora), Parkdale,

Whiskey Jack, Hutton Park, River Terrace, and Maplewood.
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The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.207 million.

ACCOUNT 1845 - UNDERGROUND CONDUCTORS AND DEVICES $958,836

Voltage conversion program consisted of $0.142 million. This program consists of all work and materials
associated with the design and installation of new 25kV circuits and the removal of the existing 4kV
circuits.  Through the 4kV Conversion Projects identified above, approximately 0.681 km of UG

conductor was replaced in the system.

The risk assessment process (Lines Safety Reports) consisted of $0.279 million. This program consists of
all work and materials associated with the unscheduled, reactive replacement of distribution assets
found to be in poor health and in need of immediate and/or near-term replacement to ensure ongoing

system performance. As a result, 2.624 km of UG conductor was replaced.

New Services and Subdivisions consisted of $0.240 million for the primary services to the above-

mentioned subdivisions in 2022.

Road Construction & Line Relocations consisted of $0.171 million for the River St Culvert Replacement

for City of Thunder Bay.

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.149 million.

ACCOUNT 1850 — LINE TRANSFORMERS $1,631,627

Voltage conversion program consisted of $0.340 million. This program consists of all work and materials
associated with the design and installation of new 25kV transformers and the removal of the existing
4kV transformers This supports SNC's longstanding 4kV conversion program and subsequent substation
decommissioning. Through the 4kV conversion projects shown below, the following number of line

transformers were replaced in the system:
o Donald Edward Project Area (25 Pole top, 5 Pad mount),
e Algoma Wolseley Project Area (12 Pole top).

Through the asset condition assessment process, 25kV circuits that are found to be in poor condition are
scheduled for replacement similarly to the 4kV. Through the 25 kV overhead renewal Program projects

identified below, $0.314 millions of transformers were replaced.
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o Northwood 10M7 Agate-Amethyst Project Area (7 Pole top),
e Spruce Hemlock 25kV Project area (8 Pole top),
e  Edward William 25kV Project Area (7 Pole top),

e Kingsway Walsh 25kV Project Area (15 Pole top),

Industrial Park PH3 Project area (3 Pad mount).

The risk assessment process (Lines Safety project) consisted of $0.255 million which included to

installation of 20 new pole top and 10 new Pad mount transformers.

New Services and Subdivisions consisted of $0.431 million. This project accounts for all SNC’s costs to
connect customer requested services. This represents approximately 80 residential services, 31 general

service connections (17 in Thunder Bay and 14 in Kenora).

Road Construction & Line Relocations Consisted of $0.191 million in line transformers that were
relocated and rewired onto the new poles for the Balmoral St between Alloy and Lithium project (Phase
3).

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.133 million.

ACCOUNT 1855 — SERVICES $208,754

New services in subdivisions consisted of $0.208 million. This project accounts for all of SNC’s costs to

connect customer requested services.
ACCOUNT 1860 — METERS $444,587

New services consisted of $0.251 million. New meters were installed for 80 residential and 31
commercial services. The meter account also consisted of the replacement of 1141 failed meters in the
field and the reverification and compliance sampling activities of 99 meters and 155 meters and
consisted of $0.267 million. In order to complete the sampling and reverification program, SNC added

inventory which consisted of $0.152 million.
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GENERAL PLANT

ACCOUNT 1920 - COMPUTER EQUIPMENT $317,152

The variance in this account can be attributed to SNC’s annual budgeted replacement of computer

equipment and the acquisition of the following assets:

e Computer replacements and new iPad purchases: $149,000
e Cisco Switches $17,000

e Wifi access point replacements $9,000

e Video Conf system $24,000

e Firewall replacements and virtual FW $59,000

e Server replacements $24,000

e Computer Monitors $10,000

e VLT shipping costs/customs/duties $7,000

e PRA additional licensing $10,000

ACCOUNT 1930 - TRANSPORTATION EQUIPMENT $674,468

The variance in this account can be attributed to SNC’s annual budgeted replacement of transportation

equipment. In 2022, SNC purchased six F-150’s, one F-250, and made a progress payment for an RBD.

e Truck #129 F250 - $64,669

e Truck #130 F150 - $62,689

e Truck #131 F150 - $62,855

e Truck #132 F150 - $62,855

e Truck #133 F150 - $62,855

e Truck #134 F150 - $62,855

e Truck #135 F150 - $62,855

e RBD #136 ($315,000 — progress payment)
e Flat Deck #120

CONTRIBUTIONS AND GRANTS

Contributions increased by $3,415,481 in 2022. Contributions can be broken down into:

e Capital recoverable work of $1,350,000 ($583,000 Government Road Project).

e General Service and Residential connections of $1.41 million.
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1 e System Relocation work of $494,000 (Balmoral $425,000, River St $56,000).

2 o Developer’s costs for subdivision Gemstone Stage 5 of $159,000.
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1 2022 ACTUAL VERSUS 2023 BRIDGE

2  SNC experienced an overall increase in gross assets between the 2022 Actual and 2023 Forecasted

3 Bridge year of $12,189,491, as can be seen in the following Table 2-25.

4  TABLE 2-25: 2022 ACTUAL VERSUS 2023 FORECAST (BRIDGE YEAR)

USoA Description 2022 Actual 2.023 Variance
Projected
Intangible Plant
1609]|Capital Contribution Pd - Gate Stn $1,272,321 | $1,272,321 $0
Sub-total $1,272,321 $1,272,321 $0
Distribution Plant
1805|Land $148,673 $148,673 $0
1806(Land Rights $0 $0 $0
1808(Buildings and Fixtures $8,477,119 $8,557,119 $80,000
1810(Leasehold Improvements $63,262 $63,262 $0
1815|Transformer Station Equipment > 50 kV $2,842,894 $2,842,894 $0
1820(Distribution Station Equipment < 50 kV $8,503,545 $8,503,545 $0
1830|Poles, Towers and Fixtures $75,017,405 | $82,635,561 $7,618,157
1835|Overhead Conductors and Devices $56,561,265 | $59,124,313 $2,563,047
1840|Underground Conduit $19,715,109 | $19,908,021 $192,911
1845|Underground Conductors and Devices $27,143,103 | $27,446,252 $303,149
1850|Line Transformers $42,728,740 | $43,867,854 $1,139,115
1855|Services (Overhead & Underground) $24,039,501 | $24,275,723 $236,221
1860|Meters $13,111,064 | $13,266,818 $155,754
Sub-total $278,351,681 |$290,640,035 $12,288,355
General Plant
1915(Office Furniture and Equipment $1,783,378 $1,977,378 $194,000
1920|Computer Equipment - Hardware $4,901,457 | $5,259,957 $358,500
1611|Computer Software $1,547,104 $1,608,104 $61,000
1930(Transportation Equipment $9,798,868 $9,983,868 $185,000
1935|Stores Equipment $112,364 $112,364 $0
1940(Tools, Shop and Garage Equipment $3,532,816 | $3,677,816 $145,000
1945(Measurement and Testing Equipment $677,634 $677,634 $0
1950|Power Operated Equipment $425,791 $425,791 $0
1955[{Communication Equipment $400,629 $533,274 $132,645
1980[System Supervisory Equipment $1,867,811 | $2,114,370 $246,559
Sub-total $25,047,852 | $26,370,556 $1,322,704
Contribution and Grants
1995|Contributions and Grants ($18,542,289)| ($18,542,289) $0
2440|Deferred Revenue ($20,886,152)| ($22,307,721) ($1,421,569)
Sub-total ($39,428,441)| ($40,850,010)[  ($1,421,569)
5 Grand Total $265,243,412 |$277,432,903 $12,189,491
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DISTRIBUTION PLANT

SNC distribution asset variance from 2022 to 2023 is due in large part to ongoing system renewal efforts

as part of the 4kV to 25kV conversion projects.

ACCOUNT 1830 — POLES, TOWERS, & FIXTURES $7,618,157

Voltage conversion program consisted of $4.70 million. This program consists of all work and materials
associated with the design and installation of new 25kV poles, towers & fixtures, and the removal of the
existing 4kV poles, towers & fixtures. Project areas identified in the voltage conversion program in 2023

include the following:
o College Tupper Project area (134 Poles),
e 21F1 Ph2 Project area (68 Poles)

Risk assessment process (Lines Safety Reports) program consisted of $0.716 million. This program
consists of all work and materials associated with the unscheduled, reactive replacement of distribution
assets found to be in poor health (through the ACA process) and in need of immediate and/or near-term

replacement to ensure ongoing system performance. As a result, 21 Poles are planned for replacement.

The 25kV overhead renewal Program consisted of $1.507 million. Through the asset condition
assessment process, 25kV circuits that are found to be in poor condition are scheduled for replacement

similarly to the 4kV. Project areas identified for replacement in SNC’s ACA included the following:
o Valley Skyline 25kV Project Area (100 Poles),
e Edward ironwood 25kV Project Area (58 Poles),
e University Sherbrooke 25kV Project Area (34 Poles),
o Railway St Phase 3 Project in Kenora (16 Poles).

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.195 million.

ACCOUNT 1835 - OVERHEAD CONDUCTORS AND DEVICES $2,563,047

Voltage conversion program consisted of $0.707 million. This program consists of all work and materials

associated with the design and installation of new 25kV circuits and the removal of the existing 4kV
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circuits. The assets in these areas are generally in poor health as identified through the asset condition

process and resulted in approximately 21.57 km of overhead conductor which replaced in the system.

Risk assessment process (Lines Safety Reports) program consisted of $0.773 million. This program
consists of all work and materials associated with the unscheduled, reactive replacement of distribution
assets found to be in poor health (through the ACA process) and in need of immediate and/or near-term
replacement to ensure ongoing system performance. Approximately 200 Locations of porcelain

insulators are planned for the replacement.

25kV overhead renewal Program consisted of $0.772 million. Through the asset condition assessment
process, 25kV circuits that are found to be in poor condition are scheduled for replacement similarly to
the 4kV. 25kV Circuits in the project areas below are scheduled for replacement and as a result there

will be replacement of 15.909 km of overhead conductor in the system.
o Valley Skyline 25kV Project Area (9.133 km),
e Edward ironwood 25kV Project Area (3.0 km),
o University Sherbrooke 25kV Project Area (1.376 km),
e Railway St Phase 3 Project in Kenora (2.4 km).

The remainder of expenditures encompassed several smaller programs below materiality totaling
$0.309 million.

ACCOUNT 1840 - UNDERGROUND CONDUIT $192,911

The total of expenditures encompassed several smaller programs below materiality totaling $0.192
million.

ACCOUNT 1845 —- UNDERGROUND CONDUCTORS AND DEVICES $303,149

The total of expenditures encompassed several smaller programs below materiality totaling $0.303
million.

ACCOUNT 1850 — LINE TRANSFORMERS $1,139,115

The 25kV overhead renewal program consisted of $0.698 million. Through the projects identified as
part of the 25kV overhead renewal program, 17 pole top and 18 Pad mount transformers are scheduled

for replacement.
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UG Renewal Program consisted of $0.500 million. The area identified for replacement as part of the
Underground renewal program is James St Subdivision PH2 (Simon Fraser) and consists of the
replacement of 13 Single Phase Residential Pad Mount transformers located in backyard utility

easement locations.

The remainder of expenditures encompassed several smaller programs below materiality totaling
$0.441 million.
ACCOUNT 1855 — SERVICES $236,221

New services in subdivisions consisted of $0.236 million. This project accounts for all SNC’s costs to
connect customer requested services. This represents approximately 130 residential services, 25 general

service connections (20 in Thunder Bay and 5 in Kenora).

GENERAL PLANT

ACCOUNT 1915 OFFICE FURNITURE EQUIPMENT - $194,000

The variance in this account can be attributed to SNC’s office change, leasehold improvements etc.

ACCOUNT 1920 - COMPUTER EQUIPMENT $358,500

The variance in this account can be attributed to SNC’s annual budgeted replacement of computer

equipment and the acquisition of the following assets:

e Computer replacements and iPads $88,000
e Server replacements $70,000

e Cisco switches $10,000

e UPS $30,000

e High St Data Centre $74,000

e Desk phone replacements $21,000

ACCOUNT 1930 — TRANSPORTATION EQUIPMENT $185,000

The variance in this account can be attributed to SNC’s annual budgeted replacement of transportation

equipment.
In 2023 SNC plans to purchase

e Electric Vehicle - $100,0000
e RBD #136 ($85,000 - final payment)
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1 ACCOUNT 1980 — SYSTEM SUPERVISORY EQUIPMENT $246,559
2  The variance in this account can be attributed to SNC’s continued installation of automated reclosers.

3 This amount is the labour, trucking and material required to install and commission 2 reclosers in the
4 field.

5  SNC expects to review and select the worst performing feeders and determine the optional location for

6  these reclosers to sectionalize and reduce outages to customers on an annual basis.

7 CONTRIBUTIONS AND GRANTS
8  Contributions are forecasted to increase by $1,421,569 in 2023. It is expected that the capital
9  recoverable work (System Access) work will lower in 2023 and therefore the contributions will also

10 decline.

11  The contributions that are forecasted to be received are as follows:

12 e Capital recoverable work of $400,000
13 e General Service and Residential connections of $868,000
14 e Contributions for relocations work of $90,000

15
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SYNERGY

s NORTH

1 2023 BRIDGE VERSUS 2024 TEST

2  SNC is forecasting an overall increase in gross assets between the 2023 Bridge and 2024 Test year of

3 $12,617,441, as can be seen in the following Table 2-26.

4 TABLE 2-26: 2023 BRIDGE VERSUS 2024 TEST YEAR

USoA Description 2023 Bridge 2_024 Variance
Projected
Intangible Plant
1609|Capital Contribution Pd - Gate Stn $1,272,321 $1,272,321 $0
Sub-total $1,272,321 $1,272,321 S0
Distribution Plant
1805|Land $148,673 $148,673 30
1806|Land Rights $0 $0 $0
1808|Buildings and Fixtures $8,557,119 $8,712,369 $155,250
1810|Leasehold Improvements $63,262 $63,262 $0
1815|Transformer Station Equipment > 50 kV $2,842,894 $2,842,894 $0
1820|Distribution Station Equipment < 50 kV $8,503,545 $8,503,545 $0
1830|Poles, Towers and Fixtures $82,635,561 | $86,684,281 | $4,048,720
1835|0verhead Conductors and Devices $59,124,313 | $63,739,798 | $4,615,485
1840|Underground Conduit $19,908,021 | $20,233,167 $325,146
1845|Underground Conductors and Devices $27,446,252 | $28,060,866 $614,614
1850|Line Transformers $43,867,854 | $45,973,147 | $2,105,293
1855|Services (Overhead & Underground) $24,275,723 | $24,903,917 $628,195
1860|Meters $13,266,818 | $13,534,728 $267,910
Sub-total $290,640,035 | $303,400,648 | $12,760,612
General Plant
1915|Office Furniture and Equipment $1,977,378 $2,028,378 $51,000
1920|Computer Equipment - Hardware $5,259,957 $5,479,957 $220,000
1611|Computer Software $1,608,104 $1,693,104 $85,000
1930|Transportation Equipment $9,983,868 | $10,583,868 $600,000
1935|Stores Equipment $112,364 $112,364 $0
1940|Tools, Shop and Garage Equipment $3,677,816 $3,797,816 $120,000
1945|Measurement and Testing Equipment $677,634 $728,804 $51,170
1950|Power Operated Equipment $425,791 $425,791 $0
1955|Communication Equipment $533,274 $533,274 $0
1980|System Supervisory Equipment $2,114,370 $2,378,451 $264,081
Sub-total $26,370,556 | $27,761,807 $1,391,251
Contribution and Grants
1995|Contributions and Grants ($18,542,289)| ($18,542,289) $0
2440|Deferred Revenue ($22,307,721)| ($23,842,143)| ($1,534,422)
Sub-total ($40,850,010)| ($42,384,432)| ($1,534,422)
5 Grand Total $277,432,903 | $290,050,344 | $12,617,441
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DISTRIBUTION PLANT
SNC distribution asset variance from 2023 to 2024 is due in large part to ongoing system renewal efforts

as part of the 4kV to 25kV conversion projects.

ACCOUNT 1830 — POLES, TOWERS, & FIXTURES $4,048,720

Voltage conversion program consisted of $2.319 million. This program consists of all work and materials
associated with the design and installation of new 25kV circuits and the removal of the existing 4kV

circuits. Project areas identified in the voltage conversion program include the following:
e Court Wilson Project Area (102 Poles),
o Donald Vickers Project Area (73 Poles),
e 21F6 PH1 Project Area (115 Poles).

Risk assessment process (Lines Safety Reports) program consisted of $0.560 million. This program
consists of all work and materials associated with the unscheduled, reactive replacement of distribution
assets found to be in poor health (through the ACA process) and in need of immediate and/or near term

replacement to ensure ongoing system performance. As a result, 21 Poles are planned for replacement.

The 25kV overhead renewal program consisted of $0.933 million. Through the asset condition
assessment process, 25kV circuits that are found to be in poor condition are scheduled for replacement

and areas identified for replacement in SNC’s ACA included the following:
o Inglewood Ashland 25kV Project Area (64 Poles)
e Central 17M5/6/7 25KkV Project Area (34 Poles)

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.274 million.

ACCOUNT 1835 - OVERHEAD CONDUCTORS AND DEVICES $4,615,485

Voltage conversion program consisted of $3.106 million. Through the 4kV Conversion Projects identified

above, approximately 26.2 km of overhead conductor will be replaced in the system.
The 25kV overhead renewal project listed above will consist of $0.697 million.

The Risk assessment process (Lines Safety Reports) in 2024 will consist of $0.649 million. Through the

asset condition assessment process, approximately 200 porcelain insulator's locations are planned for
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1  replacement, and an estimated amount of overhead conductors and devices associated with

2  approximately 21 poles.

3 The remainder of expenditures encompassed several smaller programs below materiality totaling

4 $0.278 million.

5 ACCOUNT 1840 - UNDERGROUND CONDUIT $325,146

6  Voltage conversion program consisted of $0.172 million. Through the 4kV conversion project areas

7 identified below, approximately 13,630 ft of conduit will be added to the system.

8 e Court Wilson Project Area (4989 ft),
9 o Donald Vickers Project Area (4376 ft),
10 e 21F6 PH1 Project Area (4265 ft).

11  The remainder of expenditures encompassed several smaller programs below materiality totaling

12 $0.160 million.

13 ACCOUNT 1845 - UNDERGROUND CONDUCTORS AND DEVICES $614,614

14 Voltage conversion program consisted of $0.191 million. Through the 4kV conversion project areas

15 identified below, approximately 6.546 km of underground conductor will be replaced.

16 e Court Wilson Project Area (4.073 km),
17 e Donald Vickers Project Area (1.823 km),
18 e 21F6 PH1 Project Area (.650 km).

19  The remainder of expenditures encompassed several smaller programs below materiality totaling

20  $0.421 million.

21  ACCOUNT 1850 — LINE TRANSFORMERS $2,105,293

22 Voltage conversion program consisted of $0.611 million. Through the 4kV conversion project areas

23 identified below, 105 line transformers will be replaced in the system.
24 e Court Wilson Project Area (46 Pole top, 6 Pad mount),
25 e Donald Vickers Project Area (29 Pole top, 3 Pad mount),

26 e 21F6 PH1 Project Area (21 Pole top).
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Risk assessment process (Lines Safety Reports) consisted of $0.679 million. Through the risk assessment
program, SNC expects approximately 17 pole top, and 18 Pad mount transformers will be identified for

replacement.

The overhead renewal program consisted of $0.456 million. Through the asset condition assessment
process, 25kV circuits that are found to be in poor condition are scheduled for replacement similarly to

the 4kV. The Inglewood Ashland Project Area Consists of the replacement of 19 Pole top transformers.

The remainder of expenditures encompassed several smaller programs below materiality totaling
$0.239 million.

ACCOUNT 1855 — SERVICES $628,195

Voltage conversion program consisted of $0.313 million.

New residential services consisted of $0.198 million. This project accounts for all SNC’s costs to connect

customer requested services. This represents approximately 130 residential services, 25 general service

connections (20 in Thunder Bay and 5 in Kenora).

The remainder of expenditures encompassed several smaller programs below materiality totaling

$0.124 million.

ACCOUNT 1860 — METERS $267,910

Total meters consisted of $0.187 million. The remainder of expenditures encompassed several smaller

programs below materiality totaling $0.081 million.

GENERAL PLANT

ACCOUNT 1920 - COMPUTER EQUIPMENT $220,000

The variance in this account can be attributed to SNC’s annual budgeted replacement of computer

equipment and the acquisition of the following assets:

o Computer and tablet replacements $72,500
e Server Replacements $50,000

e SAN Augmentation $30,000

e Intrusion Prevention System $50,000

e Phone System and Load Balancers $30,000

ACCOUNT 1930 - TRANSPORTATION EQUIPMENT $600,000
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The variance in this account can be attributed to SNC’s annual budgeted replacement of transportation

equipment. In 2024 SNC plans to purchase the following:

e F-350 Crew cab truck to replace #86 (2013) - $75,000

e Space Kap for #86’s replacement - $25,000

e Electric or gasoline powered SUV to replace #59 (2009) -$90,000

e Light truck to replace #55 (2009) - $70,000

e Light truck to replace #69 (2012) - $70,000

e Space Kap to replace an existing kap -$25,000

e Drop bow type work boat, outboard motor, and trailer to replace #950 (2015)- $250,000

ACCOUNT 1980 — SYSTEM SUPERVISORY EQUIPMENT $264,081
The variance in this account is associated with budgeted grid modernization improvements. In 2024,

SNC is proposing to install an additional 2 (two) overhead 3 phase reclosers to sectionalize the

distribution system further and provide improved reliability to customers.

CONTRIBUTIONS AND GRANTS

As discussed above, SNC is expecting System Access work to decrease in the forecasted period in

comparison to the last few historical years, which in turn lowers the amount of expected contributions.

Contributions are forecasted to increase by $1,534,422 in 2024. The contributions that are forecasted to

be received are as follows:

e Capital recoverable work of $412,000
e General Service and Residential connections of $1.04 million

e Expansion work of $55,000

2.4 DEPRECIATION, AMORTIZATION AND DEPLETION

2.4.1 OVERVIEW

As directed by the Board, SNC had modified its capitalization and depreciation policies to be more in line
with IFRS effective January 1, 2013. This was referred to as “modified CGAAP” (MCGAAP) in the 2013

Cost of Service Application.
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Useful lives were guided by the Kinectrics Report provided by the Board as well as an internal
assessment of the remaining service lives for the purposes of determining the computation of

depreciation expense on a go-forward basis.

SNC confirms that significant parts or components of each item of PP&E are being depreciated

separately. This is discussed in more detail below.

SNC'’s capital assets and capital contributions are amortized on a straight-line basis, when the item is put

into service, over the deemed life of the assets.

Construction in progress assets are amortized once the project is complete and in-service. SNC does not
capitalize any interest to the cost of assets constructed as typical life cycle of construction projects are

less than one year.

For the purposes of calculating depreciation for this Application, the half-year rule has been applied for
all in-service 2024 Test Year capital additions and capital contributions in accordance with Section 2.2.4

of Chapter 2 of the Board’s Filing Requirements.

A copy of SNC’s Depreciation Policy has been included as Attachment 2-B. The continuity schedules in

Tables 2-5 to 2-14 reconcile to the annual recorded depreciation expense.

2.4.2 USEFUL LIFE AND COMPONENTIZATION

The following discussion outlines the depreciation practices used by SNC in this Application and provides

a summary of changes since the last Cost of Service Application.

SNC has reviewed the useful life of its assets with the aid of the Asset Depreciation Study by Kinectrics
(Kinectrics Report). In addition, SNC’s Engineering Department reviewed the condition of its assets and

construction practices to determine the applicable depreciation periods for SNC assets.

Attachment 2-C, which is consistent with Board Appendix 2-BB, contains the useful lives by Uniform
System of Account. SNC has not changed any amortization periods for its capital assets since the last

Cost of Service Application.

SNC is outside of the useful life range for 1930 Transportation Equipment (Vans) and 1611 Computer
Software. For both accounts, SNC uses a longer amortization period than was indicated in the Kinectrics

Report. These service lives were approved in the EB-2016-0105 proceeding.
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No changes have been made to SNC’s depreciation policy or service lives since last rebasing. When KHEC

merged with TBHEDI, KHEC adopted TBHEDI’s historical useful lives and depreciation policy.

2.4.3 ASSET RETIREMENT OBLIGATION

SNC continues to carry a constructive obligation related to the decommissioning of SNC’s sub-stations.
The accrued liability was added to the cost of the sub-station assets and is being amortized over the life
of the associated assets ($25,175 annually). This asset has been excluded from Rate Base for purposes

of calculating Rate of Return, ARO treatment is in line with TBHEDI’s Settlement in EB-2016-0105.

2.4.4 DEPRECIATION EXPENSE SUMMARY AND ANALYSIS

Depreciation on capital assets is calculated as follows:

Depreciation is calculated on a straight-line basis over the estimated remaining useful life of the assets.
Depreciation commences when the asset has been put in service. Per IAS 16 paragraph 55 “Depreciation
of an asset begins when it is available for use.” As a result, SNC depreciates an item of PP&E when the

asset is available for use.

It is SNC’s depreciation policy to commence depreciation when the asset has been put into service;
however, the half-year rule has been used for the accounting for depreciation expense for this rate
application for both the 2023 Bridge and 2024 Test Years, with the exception of its constructed assets
where typically SNC installs a significant portion in the fall and winter months. For constructed assets
SNC has assumed they would be put into service between October and December. This basis was used

as it should approximate the actual impact to depreciation.

In accordance with the filing requirements, SNC has completed the depreciation and amortization

expense Board Appendix 2-C, attached as Attachment 2-D.

The following table provides a summary of SNC’s depreciation by year.
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1 TABLE 2-27: DEPRECIATION EXPENSE 2017-2024

Last Rebasing

OEB 2023 Bridge | 2024 Test

Description Year (2017 (2018 Actuals | 2019 Actuals |[2020 Actuals | 2021 Actuals [ 2022 Actuals
Account Year Year
Actuals)
1609 [Capital Contributions Paid $50,893 $50,893 $50,893 $50,893 $50,893 $50,893 $50,893 $50,893
1611 |Computer Software (Formallyknownas| - goq 554 $7.726 $6122 |  $0990 | $16271| $50260 | $73441| $114,774
Account 1925)
1808 |Buildings $202,908 $209,190 $246,695 $248,253 $249,587 $251,856 $242,757 $244,975

1815 |Transformer Station Equipment >50 kV $110,645 $115,485 $91,914 $122,054 $114,943 $116,216 $126,058 $129,395
1820 |Distribution Station Equipment <50 kV $159,691 $160,466 $168,068 $121,161 $67,343 $64,271 $73,856 $75,811

1830 |Poles, Towers & Fixtures $1,214,176 | $1,287,613 | $1,346,959 | $1,460,459 | $1,592,872 | $1,755,399 | $1,848,950 | $1,954,665
1835 |Overhead Conductors & Devices $603,163 $643,435 $717,060 $759,764 $792,328 $847,834 $896,284 $967,679
1840 |Underground Conduit $143,985 $143,904 $132,166 $147,471 $159,613 $171,279 $179,167 $191,291
1845 |Underground Conductors & Devices $444,045 $429,329 $425,540 $460,558 $484,694 $507,287 $537,466 $562,443
1850 [Line Transformers $694,292 $648,400 $659,952 $698,423 $736,875 $778,563 $823,226 $877,645
1855 |Services (Overhead & Underground) $256,937 $232,104 $237,566 $242,634 $248,403 $254,373 $275,156 $288,921
1860 [Meters (Smart Meters) $677,358 $656,231 $684,808 $723,563 $735,372 $752,132 $812,174 $841,673
1908 |Buildings & Fixtures $35,296 $35,296 $0 $0 $0 $0 $0 $0
1915 \(/)eﬁalrc; Furniture & Equipment (10 $61,213 | $63063 |  $60652 | $57.719 | $50,331| $33500 | $62,167 | $61,370
1920 |Computer Equipment - Hardware $101,936 $109,658 $155,664 $176,423 $217,644 $289,539 $320,699 $267,600
1930 |[Transportation Equipment $379,493 $436,438 $463,865 $447,450 $473,323 $514,458 $545,666 $556,133
1935 ([Stores Equipment $0 $2,579 $3,438 $3,438 $3,438 $3,681 $3,438 $3,438
1940 |[Tools, Shop & Garage Equipment $71,778 $77,010 $89,399 $94,998 $99,906 $106,577 143,053| $142,592
1945 |Measurement & Testing Equipment $32,519 $40,464 $40,712 $43,279 $41,401 $33,940 $11,652 $11,394
1950 |Power Operated Equipment $35,549 $35,007 $34,678 $21,620 $15574 $15,574 $15,574 $15,574
1955 [Communications Equipment $11,945 $11,592 $15,109 $15,483 $14,791 $19,776 $31,816 $32,154
1960 |Miscellaneous Equipment $3,664 $4,330 $0 $0 $0 $0 $0 $0
1980 |[System Supervisor Equipment $111,420 $105,383 $109,302 $112,285 $126,732 $121,312 $85,894 $92,338
1995 |Contributions & Grants ($432,680)| ($432,680)| ($432,680)| ($432,680)( ($432,680) ($432,680)| ($432,680)| ($432,680)
2440 |Deferred Revenue® ($180,315)| ($193,373)| ($226,650) ($249,298)| ($267,599) ($286,035) ($484,078) ($516,145)
Depreciation Expense Excluding Adjustments $4,819,246 [$4,879,541 [$ 5,081,231 [$5,335,942 [ $ 5,592,056 [ $ 6,020,014 | $6,242,630 [ $ 6,533,934
Adjustments:
Less: IT ($3,039) ($4,683) ($7,888)  ($6,939) ($7,613) ($7.280)  ($31,651)] ($43,001)
Less: Fleet ($489,078) ($547,898)| ($613,246)| ($582,824)| ($602,318) ($644,566)| ($674,765)] ($683,797)
Less: Operations Centre ($104,968)| ($113,466)| ($152,017)| ($144,559)] ($142,009)] ($138,654)| ($134,852) ($137,070)
Less: Engineering and Supervisory ($45,461) ($54,562) ($61,182)|  ($61,538) ($53,359) ($70,662)|  ($59,185)]  ($63,284)
Less: Stores ($269) ($2,429) ($3,575) ($3,575) ($4,127) ($5,478) ($9,518) ($9,863)
Less: Capital Contribution $180,315 $193,373 $226,650 $249,298 $267,599 $286,035 $484,078 $516,145
Add: Amortization of ARO $0 $66,115 $34,857 $24,202 $24,059 $25,646 $25,175 $25,175
2 Net Depreciation $4,356,746 | $ 4,415,991 ['$ 4,504,831 | $ 4,810,007 [ $ 5,074,288 | $ 5,465,055 |'$ 5,841,912 | $ 6,138,149

3 Asummary of the annual variances calculated is summarized in Table 2-28 below.
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1 TABLE 2-28: DEPRECIATION AND AMORTIZATION VARIANCE SUMMARY

ACC::B 2017 v2018 | 20182019 |2019V2020 |, . oo 0o 0 o as | 2023 Bridge | 2024 Test
unt Actuals Actuals Actuals Year Year
3 Description 3
1609 |Capital Contributions Paid $0 ($0) $0 $0 $0 $0 $0
1611 |Computer Software (Formallyknownas| 51 6100 (1604)|  $3:868 $6,280 |  $33998 | $23173|  $41,333
Account 1925)
1808 |[Buildings $6,282 $37,506 $1,558 $1,333 $2,269 ($9,099) $2,218
1815 |Transformer Station Equipment >50 kV $4,839 ($23,571) $30,140 ($7,112) $1,273 $9,842 $3,337
1820 [Distribution Station Equipment <50 KV $775 $7,602 | ($46,007)]  ($53,818) ($3,072) $9,585 $1,955
1830 [Poles, Towers & Fixtures $73,438 $59,346 $113,500 $132,413 $162,527 $93,551 $105,715
1835 [Overhead Conductors & Devices $40,272 $73,625 $42,704 $32,564 $55,506 $48,450 $71,395
1840 |Underground Conduit ($81) ($11,738) $15,306 $12,142 $11,665 $7,888 $12,124
1845 |Underground Conductors & Devices ($14,716) ($3,789) $35,018 $24,136 $22,593 $30,179 $24,977
1850 [Line Transformers ($45,892) $11,552 $38,472 $38,451 $41,688 $44,663 $54,419
1855 |Services (Overhead & Underground) ($24,833) $5,462 $5,069 $5,769 $5,970 $20,783 $13,765
1860 [Meters (Smart Meters) ($21,127) $28,578 $38,755 $11,809 $16,760 $60,042 $29,499
1908 |Buildings & Fixtures $0 ($35,296) $0 $0 $0 $0 $0
1915 )?ef:f; Furniture & Equipment (10 $1,850 $2.411)|  ($2,933)|  ($7.388) ($16:831)|  $28,667 ($797)
1920 |Computer Equipment - Hardware $7,722 $46,006 $20,759 $41,221 $71,895 $31,159 ($53,099)
1930 |[Transportation Equipment $56,945 $27,427 ($16,415) $25,873 $41,135 $31,208 $10,467
1935 |Stores Equipment $2,579 $860 $0 $0 $243 ($243) $0
1940 |Tools, Shop & Garage Equipment $5,232 $12,389 $5,599 $4,908 $6,671 $36,476 ($461)
1945 |Measurement & Testing Equipment $7,945 $248 $2,567 ($1,877) ($7,461)] ($22,288) ($258)
1950 |Power Operated Equipment ($542) ($329)[  ($13,058) ($6,046) ($0) ($0) $0
1955 |Communications Equipment ($353) $3,517 $374 ($692) $4,985 $12,040 $338
1960 |Miscellaneous Equipment $666 ($4,330) $0 $0 $0 $0 $0
1980 |System Supervisor Equipment ($6,037) $3,919 $2,983 $14,447 ($5,420)|  ($35,418) $6,444
1995 |Contributions & Grants $0 $0 $0 $0 $0 $0 $0
2440 |peferred Revenue® ($13,058)]  ($33.278)] ($22.647)| ($18,301) ($18436)| ($198,043) ($32,067)
Depreciation Expense Excluding Adjustments $ 60,295[$ 201,690 |$ 254,711 [$ 256,114|$ 427,958|$ 222,616 [$ 291,304
Adjustments:
Less: IT ($1,644) ($3,205) $949 ($674) $333 | ($24,371)]  ($11,440)
Less: Fleet ($58,820)]  ($65,348)]  $30,422 ($19,494)|  ($42,248)]  ($30,199) ($9,032)
Less: Operations Centre ($8,499) ($38,551) $7,458 $2,551 $3,354 $3,802 ($2,218)
Less: Engineering and Supervisory ($9,102) ($6,619) ($356) $8,179 ($17,302) $11,477 ($4,099)
Less: Stores ($2,159) ($1,146) $0 ($553) ($1,350) ($4,040) ($345)
Less: Capital Contribution $13,058 $33,278 $22,647 $18,301 $18,436 $198,043 $32,067
Add: Amortization of ARO $66,115 ($31,258)]  ($10,655) ($143) $1,587 ($471) $0
2 Net Depreciation $ 59,244 |'$ 88,840 [$ 305,176 [$ 264,280 [$ 390,767 [$ 376,857 |$ 296,237

3  Depreciation on Deferred Revenue in the 2023 bridge year increased by $198,043 based on a review of
4  the Capital Contributions amortization process, and actual contributions being higher than budgeted

5 from 2019 to 2022.

6  The net depreciation calculation difference on the remaining accounts by account basis was below the

7  materiality threshold. Variances are a result of the following:

8 e SNC’s practice of amortizing assets when they are put into use vs. the use of the half year rule as

9 is done in the Board tables.
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e The requirement of componentization and that some Board accounts have multiple components

at different amortization periods.

Further information on Depreciation expense is provided in Attachment 2-D which is OEB Appendix 2-C

for the years 2017-2024.

2.5 ALLOWANCE FOR WORKING CAPITAL

2.5.1 ALLOWANCE FACTOR OVERVIEW

The Filing Requirements permit applicants to take one of two approaches for the calculation of
the allowance for working capital:

e use adefault allowance of 7.5% or

o the filing of a lead/lag study.

SNC has not been directed by the Board to undertake a lead\lag study, and accordingly, has chosen to

use the Board’s default value for working capital.

Power Supply Expenses are provided in App 2-ZB of the Chapter 2 Appendices. SNC confirms that it has
split RPP and non RPP based on actual data and includes SME charges. SNC used the RPP supply cost for
the period from November 1, 2022, to October 31, 2023, as published in the Regulated Price Plan Price
Report, dated October 21, 2022 for the period from November 1, 2022 to October 31, 2023. SNC
confirms the 11.7% OER credit is applied to RPP supply costs.

SNC has used the default allowance of 7.5% for the 2024 Test Year in this Application, in accordance

with the Filing Requirements.

2.5.2 WORKING CAPITAL ALLOWANCE

SNC is proposing a working capital allowance of $9,834,751 as shown in Table 2-29 below:
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TABLE 2-29: WORKING CAPITAL ALLOWANCE

Distribution Expenses 2024 Test Year
Distribution Expenses - Operation $ 4,326,174
Distribution Expenses - Maintenance | $ 7,452,720
Billing and Collecting $ 2,473,769
Community Relations $ 303,172
Administrative and General Expenses | $ 6,876,395
Taxes Other than Income Taxes $ 2,431
Total Eligible Distribution Expenses $ 21,434,661
Power Supply Expenses $ 109,695,350
Total Working Capital Expenses $131,130,010
Working Capital Factor 7.5%
Working Capital Allowance $ 9,834,751

2.6 DISTRIBUTION SYSTEM PLAN

In accordance with the Filing Requirements, SNC is filing its consolidated Distribution System Plan
(“DSP”) as a stand-alone document in Attachment 2-A to this Exhibit. SNC has organized the information
contained in the DSP using the headings indicated in Chapter 5 of the Board’s Filing Requirements for
Electricity Distribution and Transmission Applications, Consolidated Distribution System Plan Filing
Requirements, dated December 15, 2022. The DSP incorporates matters pertaining to asset
management, regional planning, and renewable energy generation. A snapshot of the 5-year spending

by OEB category is presented in Table 2-30 with the full DSP attached as Attachment 2-A.

TABLE 2-30: DISTRIBUTION SYSTEM PLAN SUMMARY 2024-2028

Forecast Period (planned)
CATEGORY 2024 2025 2026 2027 2028
S '000
System Access 2,092 4,323 2,796 2,455 2,329
System Renewal 12,714 12,383 12,068 12,151 12,691
System Service 323 330 336 343 350
General Plant 1,282 1,480 1,473 1,617 1,701
GROSS CAPITAL EXPENDITURE 16,411 18,516 16,673 16,566 17,071
Contributed Capital (1,534) (3,437) (1,865) (1,596) (1,628)
Net Capital Expenses after Contributions 14,877 15,079 14,808 14,970 15,443
System O&M 11,779 12,014 12,255 12,500 12,750

2.7 POLICY OPTIONS FOR THE FUNDING OF CAPITAL

SNC has not applied for nor received approval of any ICM assets and therefore has no such asset added

to its rate base. Accordingly, SNC has not completed the Board’s Capital Model applicable to ACM and
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ICM. SNC has identified a constraint in the Kenora service territory that is expected to arise in 2031. Due
to the uncertainty of the load growth, as well as the uncertainty of the expected solution cost, and
timing, SNC will continue to monitor the situation. There is the possibility that load growth will arise

unexpectedly and SNC will at that time determine the appropriate regulatory tool for funding.

2.8 ADDITION OF PREVIOUSLY APPROVED ACM AND ICM
PROJECT ASSETS TO RATE BASE

SNC has not applied for nor received approval of any ICM assets and therefore has no such asset added
to its rate base. Accordingly, SNC has not completed the Board’s Capital Model applicable to ACM and
ICM.

2.9 CAPITALIZATION

2.9.1 CAPITALIZATION PoLicy

SNC’s current capitalization policies and principles are based on International Financial Reporting
Standards (“IFRS”) and guidelines set out by the Board, where applicable. SNC converted to Modified
International Financial Reporting Standards (“MIFRS”) for financial reporting purposes on December 31,
2015, and, as such, the capitalization policy in effect for the 2023 Bridge Year and 2024 Test Year is
compliant with MIFRS.

Per the Board’s letter dated July 17, 2012, electricity distributors that elected to remain on Canadian
generally accepted accounting principles (“CGAAP™) in 2012 must have implemented regulatory
accounting changes for capitalization and depreciation policies by January 1, 2013. SNC engaged Grant
Thornton LLP to assist with determining the level of Property, Plant & Equipment (“PP&E”)
componentization required under IFRS and identifying whether any changes to overhead capitalization
were required. As a result of this analysis, and in accordance with the Board’s July 17, 2012, letter, SNC
revised its capitalization policy effective January 1, 2013, to align with guidance under IFRS. SNC
confirms that the changes to its capitalization policy are consistent with the Board’s regulatory
accounting policies as set out for MIFRS as contained in the Report of the Board, Transition to
International Financial Reporting Standards (EB-2008-0408) (the Board Report and the Board’s
Accounting Procedures Handbook (“APH”).
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Capitalization and depreciation policies have remained consistent since the last rebasing in 2017.

IFRS prescribes which costs can be included as part of the cost of an asset and indicates that only costs
that are directly attributable to bringing an asset to the location and to a condition necessary for it to
operate in a manner intended by management can be capitalized. Indirect overhead costs, such as
general and administrative costs that are not directly attributable to an asset, cannot be capitalized

under IFRS.

SNC performed an analysis of all costs that were being capitalized under CGAAP in order to determine

whether these costs were eligible for capitalization under IFRS. This analysis is summarized below.

Labour Cost

Capitalized labour includes engineering design time and operations construction time, which are
recorded on timesheets to capital work orders. The timesheets capture the nature of the activities

undertaken and time spent on each task by employee.

As a result, it was determined that any time charged to a capital work order was directly attributable to
a particular item of PP&E. Under IFRS, these costs are capitalized since they are directly attributable
costs of bringing an asset to the location and to a condition necessary for it to operate in a manner

intended by management.

Material Cost

These costs include stocked items taken from SNC’s warehouse and issued out to each capital project, as
well as direct materials which are purchased and delivered to the job site. These costs represent the

purchased price and initial delivery costs of the materials.

Under IFRS, these costs are capitalized since they are directly attributable costs of bringing an asset to

the location and to a condition necessary for it to operate in a manner intended by management.

Third Party Cost

Sub-contractor costs are incurred when SNC engages a third party for the construction of SNC’s assets.
Under IFRS, these costs are capitalized since they are directly attributable costs of bringing an asset to

the location and to a condition necessary for it to operate in a manner intended by management.
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Capitalization Guidelines

The purpose of capitalizing expenditures is to provide an equitable allocation of costs among current and
future customers. As capital assets are expected to provide future economic benefits for more than one
year, any expenditure incurred for the acquisition, construction, development, or betterment of the
capital assets should be capitalized. These capitalized costs are allocated over the estimated useful life of

the assets by amortization.

Capital assets include tangible assets which include property, plant and equipment provided they are
held for use in the production or supply of goods and services. A capital expenditure must provide a
benefit lasting beyond one year. Intangible assets are also considered capital assets and are identified

as assets that lack physical substance.

Repair

A repair is a cost incurred to maintain the service potential of a capital asset. Expenditures for repairs
are expensed to the current operating period. Expenditures for repairs and/or maintenance designed to
maintain an asset in its original state are not capital expenditures and should be charged to an

operating/maintenance account.

Capitalization by Components

When parts or components of an item of PP&E have different useful lives, they are accounted for as
individual items (major components). Component costs must be significant in relation to the total cost

of the item and depreciated separately over the specific component’s useful life.

Components with similar useful lives and depreciation methods are grouped in determining the
depreciation charge. Parts of the item that are not individually significant (i.e., the remainder of the

item) are combined and categorized as a single component best suited for the sum of the parts.

Capitalization Threshold

Theoretically, any expenditure that meets the asset cost and asset recognition criteria would be
recorded as a capital asset. However, for practical reasons, a qualifying cost would be capitalized only if

the item cost is greater than $1,500.

Spare Transformers
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Spare transformers are accounted for as capital assets since they form an integral part of the reliability
program for a distribution system. They are not intended for resale and cannot be classified as inventory

in accordance with 1AS 2, Inventories. Transformers are depreciated once they are put into service.

Amortization

IAS 16 requires each part of an item of PP&E with a cost that is significant in relation to the total cost of
the item to be depreciated separately. In addition, IAS 16 requires entities perform a review of assets’
useful lives, depreciation methods and residual values on an annual basis. SNC reviewed the useful life
of its assets with the aid of the Asset Depreciation Study by Kinectrics (Kinectrics Report). This can be

seen in Board Appendices 2-BB of Appendix 2-D of this Exhibit.

Capital Contribution Policy

SNC receives capital contributions in compliance with the provisions in the Distribution System Code and
SNC’s Conditions of Service. Under IFRS, capital contributions are recorded as deferred revenue and

amortized into income over the useful life of the asset to which it relates. The Board Report states:

“IFRS requires customer contributions to be recorded as revenue or as deferred revenue (depending on
the circumstances) instead of as an offset to capital cost. For regulatory reporting and rate-making
purposes, the amount of customer contributions will be treated as deferred revenue to be included as an
offset to rate base and amortized over the life of the facility to which it relates. This reclassification is

necessary to preserve continuity of the rate base.”

Consistent with the Board Report, SNC has continued to include forecast 2023 and 2024 capital

contributions as an offset to rate base in Account 2440.

Asset Retirement Policy

IAS 16 requires that the carrying amount of an item of PP&E shall be derecognized on disposal, or when
no future economic benefits are expected from its use. The gain or losses arising from derecognition of

an item of PP&E shall be included in profit or loss when the item is derecognized.

Asset Retirement Obligation

As a result of adopting IFRS, SNC has determined that a constructive obligation exists with respect to the
plan for the decommissioning of its substations. The constructive obligation relating to the unamortized
costs of stations scheduled for dismantling has been calculated based on estimated decommissioning

costs and expected dates of decommissioning.
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SNC continues to carry a constructive obligation related to the decommissioning of SNC’s sub-stations.
The accrued liability was added to the cost of the sub-station assets and is being amortized over the life
of the associated assets ($25,175 annually). This asset has been excluded from Rate Base for purposes

of calculating Rate of Return.

2.9.2 CAPITALIZATION OF OVERHEAD

Standard IAS 16 — PP&E states that cost of an item of PP&E includes:
e The purchase price.

e Any costs directly attributable to bringing the asset to the location and condition necessary for it

to be capable of operating in the manner intended by management.

o The initial estimate of the costs of dismantling and removing the item and restoring the site on

which it is located.

IAS 16 does not define the term *“directly attributable”. The specific facts and circumstances
surrounding the nature of the costs and the activity associated with it must be considered to determine
if it is directly attributable to an item of PP&E. SNC reviews the charges in each of its
“Overhead/Burden” departments to determine which costs would be directly attributable and therefore
eligible to be capitalized. As a result, overhead rates expensed in operating and maintenance accounts

are higher than those allocated to Capital.

All overhead charges are reviewed regularly. Any residual balances remaining after regular distribution
are cleared to the applicable capital, operating or maintenance accounts depending on the actual
occurrence of the cost allocation relationships. SNC has completed Table 2-31, which provides a
summary of OM&A before capitalization and a breakdown of capitalized OM&A, this table is consistent

with the Board’s Appendix 2-D

Table 2-31 below provides a summary of capitalized OM&A charges before capitalization for the
historical years, 2017 through 2022 as well as the 2023 Bridge Year and 2024 Test Year. Over the 7 year
period from 2017 to 2024, SNC has capitalized (and expects to capitalize) about $30.95 million or 17.36%
of its OM&A costs. In the 2024 Test Year, SNC anticipates that 18.17% of OM&A costs will be

capitalized, which is slightly higher than the 7-year average.
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The 18.17% of OM&A costs forecast to be capitalized in the 2024 test year represents a 2.93% increase
as compared to the 2017 historical year. Similarly, the OM&A costs forecast to be capitalized in the 2024
Test year are slightly higher when compared with the 2023 Bridge year. Overhead Department costs

fluctuate annually depending on new or changing projects in overhead departments, inflation, and the

fluctuation of the Canadian dollar etc. As a result, amounts eligible for capitalization can fluctuate.

TABLE 2-31: OVERHEAD EXPENSES (APPENDIX 2-D)

Cabitalizati

Total OM&A Before
(8)

{$ 17,307,644 (5 21,158,871 (5 21,219,193 {5 20,939,085 {5 20,066,758 ($ 20,132,198 {$ 23,831,021 {$ 24,796,483 {S 25,191,523|

Last Rebasin Last Rebasin, Directlr
Year (2017 Boagrd- Year (2017g 2018 Actuals | 2019 Actuals | 2020 Actuals | 2021 Actuals | 2022 Actuals | 2923 B¢ | 5024 Test vear Amibuta{wle Exclanationiforichanssinlove head
Approved Proxy) Actuals) W= (Yes/No) Capitelze
Benefits $172,988 $124,611 $73,142 $146,492 $105,025 $144,907 $115,101 $144,598 $159,394 | Yes Directly attributable to total labour costs
Downtime $592,014 $572,167 $533,493 $547,522 $539,755 $419,753 $475,163 $613,294 $614,042 | Yes Directly attributable to total labour costs
Material $100,910 $107,361 $152,339 $118,644 $117,729 $136,090 $111,344 $126,051 $140,723 | Yes Directly attributable to material costs
Directly attributable to total labour and
Supenvisory $596,441 $534,999 $496,608 $714,598 $663,197 $617,035 $722,714 $759,841 $820,701 Yes subcon)t/ractor costs charged to capital
$1,062413 |  $1,016,451 $073,642 |  $1,206768 | $1222532| $1420533 | $1,312084 | $1375490 |  $1487,523 birectly attributable to total labour and
Engineering T T ! o e T o o R Yes subcontractor costs charged to capital
Trucking $762,197 $855,564 |  $1,120,230 |  $1,062,917 |  $1,002,169 |  $1,107421|  $1,170,104 | $1415761| $1536,910 | Yes Directly attributable to total fleet costs
Total Capitalized OM&A (A) 3,286,963 3,211,153 3,349,454, 3,796,941 3,650,407, 3,845,739 3,906,510 4,435,035 4,759,293
% of Capitalized OM&A (=A/B) 18.99%) 15.18%) 15.79%) 18.13%) 18.19%) 19.10%) 16.39%) 17.89% 18.17%)

2.9.3 BURDEN RATES

SNC uses the following “Overhead/Burden” Accounts:

Corporate Benefit Burden

This account accumulates the costs of fringe benefits associated with labour such as dental benefits,
medical benefits, long-term disability, vested sick leave, future employee benefit costs and the
Employee Assistance Program. These costs are distributed to an employee’s Division/Department as a

percentage of their wages as they are paid during the year.

Indirect Labour Burden

This account accumulates the related payroll costs for the powerline technician group (“PLT”) associated
with vacations, statutory holidays, sick leave, other leaves of absence, employee training, safety
programs and any other unproductive labour time. These costs are allocated to operating, maintenance

or capital expenditures as a % based on powerline technician work order labour costs.

Safety, training, and education expenses are indirect expenses and cannot be capitalized under MIFRS.

These expenses include the following:

e In-house training
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e Miscellaneous courses and workshops
e Safety consulting

e EUSA

e Safety meetings and training

Material Burden

This account accumulates the related costs associated with the Stores Department. These costs include
payroll costs of employees directly related with stores operation cost, as well as property and
miscellaneous department charges. These costs are allocated as a percentage of materials issued

through stores.

Only the direct labour and benefits of the stores department are considered as directly attributable and
therefore eligible for capitalization. The Stores Manager as well as other vehicle charges, information

technology and property expenses were considered as general and administrative expenses.
Supervisory Burden

This account accumulates the related payroll and operation costs related to the powerline technician
Supervisor group. These costs are allocated to operating, maintenance or capital expenditures as a %

based on PLT work order labour costs.

Only labour and benefits associated with the PLT supervisors who provide direct supervision of the PLT
staff which are directly attributable to capital were considered as eligible for capitalization. Costs
associated with the superintendent, clerks and miscellaneous department expenses were considered as

general and administrative expenses.

Engineering Burden

This account accumulates the costs associated with the costs of engineering operations, including
engineering staff and their support staff payroll costs, facilities, equipment, and supplies. When working
directly on a capital project, engineering staff will time sheet directly to the capital work order. Any
remaining engineering department costs are allocated to operating, maintenance or capital

expenditures as a % based on powerline technician work order labour costs.
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Engineering staff includes the Engineering Manager, a part time Engineering Clerk, Technicians, and
Drafting and Design services. It was determined that only the staff costs associated with the technician,
drafting and design services were directly attributable to capital projects. Further, miscellaneous
charges such as IT expenses, property charges and other miscellaneous department expenses were not

considered as directly attributable to capital and therefore are not burdened to capital projects.

Rolling Stock Burden

This account accumulates the costs associated with maintaining trucks, equipment, and trailers etc.
These costs include payroll costs related to the mechanics and common rolling stock operation costs
such as fuel, lubricants, repairs, parts, insurance as well as office and computer costs directly related to
the rolling stock operations. The total cost of operating all vehicles is charged to specific jobs, based on
an hourly rate for the time each vehicle is on a job. Timesheets are completed for each truck and

therefore the costs are directly attributable to specific jobs.

Only departmental expenses such as depreciation on rolling stock, fuel, and other operating expenses
directly attributable to maintaining and operating the rolling stock are considered directly attributable
to capital. Wages and benefits of the mechanics and other miscellaneous and property expenses were

considered general or administrative under IFRS and therefore are not eligible for capitalization.

2.10 COSTS OF ELIGIBLE INVESTMENTS FOR THE CONNECTION OF
QUALIFYING GENERATION FACILITIES

SNC has not incurred any costs for the connection of qualifying generation facilities.
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Figure 2-17 Unit 84 Fleet Profile
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Figure 2-18 Unit 84 Photo 1

3. Investment Justification

Demonstrated Utility Practice

To ensure that SNC can deliver safe, reliable, and efficient service, it is fundamental that
SNC has the necessary foundations in place. For any utility it is accepted practice that to
continue to operate effectively into the future the utility must have a fleet of vehicles in good
operating condition. Key scorecard metrics (e.g., SAIDI, appointments met on time) are
influenced by a properly operating fleet. SAIDI could increase as vehicles used to respond
to outages are unavailable or break down while responding to a call. Additionally, there
various forms of legislation requiring specific timelines to be met when responding to
customer requests. The DSC? specifies minimum timelines for connecting new customers
and the OUINSA? prescribes the response time regarding underground locate requests.

The Highway Traffic Act® sets out rules and requirements regarding the weight (Part VIII,
S.121), equipment load and dimensions (Part VII, S.109) and safety standards (Part VI,
S.100) of vehicles. New vehicles purchased must comply with this act, and regular
maintenance must be performed on existing vehicles to ensure compliance with the
regulations.

Furthermore, with regards to aerial devices and boom trucks, Rule 123.5 of EUSA* relates
to the mechanical, structural, and hydraulic operational fithess for duty. SNC ensures that
all aerial devices and boom trucks in operation meet the standards to perform the work
necessary to serve customers and ensure the safety of the public and personnel.

1 ontario Energy Board, Distribution System Code, 2000, - Section 7.2 — Connection of New Services

2 Ontario Underground Infrastructure Notification System Act, 2012, S.O. 2012, c. 4 — Section 6(3) — Time limit for response, standard locate request.
3 Highway Traffic Act, 1990, R.S.0 1990 c. H.8

4 Infrastructure Health and Safety Association, Electrical Utility Safety Rules, RB-ELEC
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SNC has carefully reviewed and planned what is required to be carried out to ensure it can
still operate and deliver safe, reliable, and efficient service to its customers.

Cost-Benefit Analysis

Each fleet replacement is reviewed on a case-by-case basis to identify optimal replacement
schedule based on the factors previously discussed. This includes an alternatives analysis
that may include renting equipment, repairing equipment, and/or replacing with a different
vehicle type.

The proposed expenditures for the test year have been assessed with replacement being
the only viable option due in some cases to significant structural deterioration and rusting.

Historical Outcomes

Historical costs for this program are indicated in Section 3 of part A of this document.
Investments in this program have allowed SNC to successfully operate and maintain its
distribution system in a safe and efficient manner.

4. Conservation and Demand Management

This is not applicable.
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Information Systems

A. General Information on the Program/Project

1. Overview

SNC relies on a complex technology infrastructure to support its business goals, operational
processes, and regulatory requirements. To ensure that these critical needs are effectively
addressed and that both the infrastructure and data processes remain secure and resilient,
ongoing expenditures are required. These IT expenditures encompass a wide range of critical
components needed to maintain operations of the infrastructure.

Given the constantly evolving nature of IT technology and cybersecurity threats, equipment
replacement and technology upgrades are required on an annual basis. The capital forecasts
include not only routine replacements but also the introduction of new initiatives and
technologies to support the goals of the organization. The overall focus reflected in the capital
expenditures is on ensuring the security and integrity of the data and infrastructure while also
enhancing business efficiencies and automations.

SNC persistently faces the challenge of delivering secure, apt, timely, and technologically
advanced solutions within an increasingly intricate IT landscape. The introduction of new third-
party interactions, sophisticated methods for safeguarding IT business assets and data integrity,
and elaborate business processes collectively test existing resources. As we look towards the
future, IT-based business functionality and adaptability will hinge on the efficiencies and controls
enabled by the harmonious integration of multiple systems, a complex yet indispensable
process.

This program targets SNC’s asset management objectives of reducing risk to Health and Safety
(cyber security incident) and Asset Performance by replacing end of service life assets.

SNC plans to undertake the following for the forecast period 2024 thru 2028 (additional details
are contained in Appendix G — Information Systems Strategy):

2024 — an augmentation to existing SAN solution will be required to meet data backup and
retention requirements; an Intrusion Prevention System to continuously analyze network traffic
and help minimize incidents; Phone System; network traffic load balancers.

2025 — the older of the IBM series | servers will be replaced due to end of hardware support.
New network switches will be deployed to replace ageing equipment where the software is end
of support.

2026 — a pair of SANs will be replaced as they will reach the end of their product support; new
specialized server hardware will be deployed to support expected increased requirements for
functions including the electronic document management processes, along with updated server
hardware hosting the fleet / radio services.

2027 — an augmentation to the remote access solution will be required, and specialized log
servers will need to be replaced. A pair of uninterruptable power supplies (UPS'’s) for servers
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will have reached their end-of-life expectancy requiring replacement. A group of network
switches will be replaced along with some of the enterprise firewalls.

2028 — an IBM i server will reach it's end of support and will be replaced. The wireless point-to-
point network equipment will be replaced, along with a few network switches. Another pair of
uninterruptable power supplies (UPS’s) for the servers will have reached their end-of-life
expectancy requiring replacement. The firewall infrastructure throughout Synergy North will be
due for replacement.

2. Timing

a. Beginning: January 2024

b. In-Service: Through to December 2028

c. Factors that may impact timing: Factors that may impact timing include supply chain
constraints and unexpected failures.

3. Historical and Forecast Capital Expenditures

Table 1 Historical & Forecast Capital Expenditures ($'000)

Historical Period e Forecast Period
Category Year
2018 2019 2020 2021 2022 2023 2025 2026 2027
Capital (Gross) 144 114 463 191 452 478 420 305 380 366 416 443
Contributions - - - - - - - - - - - -
Capital (Net) 144 114 463 191 452 478 420 305 380 366 416 443

4. Economic Evaluation

Economic evaluation is generally not applicable.

5. Comparative Historical Expenditure

Section 3 of this document identifies the Information Systems costs. The quantity and
scope of replacements varies year-to-year, however SNC forecasts based on the best
available data considering inflation, supply chain and material cost factors for these assets.

The capital purchases are influenced by ongoing business requirements, supporting new
and evolving software applications, ensuring network and data security, and managing risk.
To ensure that the IT infrastructure remains secure, available, and reliable, proper
monitoring and control mechanisms are needed. Security patch availability for hardware,
firmware, and software is a major factor in the hardware and software lifecycle.

6. Investment Priority

Synergy North’s ongoing strategy has been to ensure that its technology is both current and
adaptive, which leads to a stable, reliable, and secure environment. This program ranks
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eighth out of nine with a score of 31.1 when compared to other programs, there is a
requirement to closely monitor the program on an annual basis to ensure that critical
categories are not neglected. These include assets related to cyber security as prolonged
downtime due to poor performance may lead to critical systems being unavailable.

Health and Safety - Moderate injury requiring first aid or moderate security incident likely
(expected to occur in 5yr).

SNC is implementing an intrusion prevention system to actively monitor network traffic and
help minimize the risk of a security incident occurring.

Environmental Impact - Does not address any environmental risks or provide risk
mitigation.

Regulatory/Legal Compliance - Addresses an issue that may become nonconformant with
best practices if no action is taken.

SNC will be well positioned to address any practice and/or legislative/regulatory changes
that may occur over the planning period requiring more stringent forms of cyber security
controls.

Customer Preference - Does not deliver on any priorities of customers.

Asset Performance - Asset deficiency impacting substation reliability or critical non-system
assets operating outside manufacturer support.

SNC has servers that are currently operating outside of manufacturer support and will
require replacement.

Operational Efficiency — Aligns with 1

This program decreases SNC'’s liability with regards to the potential impact of a cyber
security incident.

System Reliability - No impact on reliability of distribution.

7. Alternatives Analysis

The following alternatives have been considered:

a. Do Nothing (continue to use and repair as needed) — as the assets age, the required
maintenance and downtime will likely increase thus resulting in lost productivity by SNC
personnel and increased operational costs. This is not a feasible option as it deviates
from the utility’s commitment to customer satisfaction, is fiscally irresponsible and
severely impacts the construction schedules and cost of other capital projects.

b. Replace with reduced specifications — this would result in a loss of functionality for the
devices, work activities throughout the organization may be limited / restricted as well as
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putting an increased demand on the remaining devices which would result in loss of
effectiveness and productivity. This is not a feasible option.

8. Innovative Nature of the Project

SNC is not proposing any innovative expenditures for the forecast period.

9. Leave to Construct Approval

Not applicable to this program.

B. Evaluation Criteria and Information Requirements

1. Efficiency, Customer Value, Reliability and Safety

Criteria Description

Synergy North’s ongoing strategy has been to ensure that its
technology is both current and adaptive, which leads to a stable,
reliable, and secure environment. The planning and capital
expenditures for hardware, software, and other capital resources
have enabled Synergy North to meet its critical goals, including
effective and efficient business processes, integrated and reliable
enterprise solutions, secure data interchanges with regulatory
bodies and third parties, business continuity and disaster recovery
processes, and the implementation a secure and managed network
infrastructure.

At Synergy North, our dedication lies in delivering cost-efficient,
secure, and modern processes and services to cater to the needs of
both our internal and external clientele. We ensure that our
technological implementations and solutions are integrated with
business objectives and adhere to regulatory mandates.
Emphasizing our adaptability to changes in the business or
technological landscapes is vital to maintaining a robust and agile IT
infrastructure.

The reliability of network devices and SCADA is critical to the
ongoing safe and efficient supply of electricity to SNC’s customers.
Employee and public safety will be improved by ensuring that SNC'’s
IT assets are managed according to all codes, standards and
Safety regulations as prescribed from time to time. A capable information
network will enable the delivery of electricity services to the
customers which SNC serves.

Efficiency

Customer Value

Reliability
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2. Investment Need

Primary Driver:

Operational Efficiency - The main drivers for the Information System replacements are Asset
Retirement and Operational Efficiency. SNC seeks to maximize factors that positively affect
operational efficiency through consideration of hardware types. The hardware that currently
make up the information systems network have specific functions and limitations and are
required to fulfill or enhance worker productivity and operational activities.

Information Used to Justify the Investment:

Forecast investments are generated using informal vendor quotes for purchase price and
lead times. Asset replacements are generated using the extensive historical vehicle
maintenance and repair data combined with detailed inspection and expert judgement. Prior
to purchase, SNC enters its formal procurement process. This involves seeking multiple
guotations through a request for proposal process. All formal quotations are reviewed prior
to purchase to ensure the best value is obtained.

3. Investment Justification

Demonstrated Utility Practice

To ensure that SNC can deliver safe, reliable, and efficient service, it is fundamental that
SNC has the necessary foundations in place. For any utility it is accepted practice that to
continue to operate effectively into the future the utility must have a fleet of vehicles in good
operating condition. SNC has carefully reviewed and planned what is required to be carried
out to ensure it can still operate and deliver safe, reliable, and efficient service to its
customers.

Cost-Benefit Analysis

Each replacement is reviewed on a case-by-case basis to identify optimal replacement
schedule based on the factors previously discussed. This includes an alternatives analysis
that may include renting equipment, repairing equipment, and/or replacing with a different
vehicle type.

Historical Outcomes

Historical costs for this program are indicated in Section 3 of part A of this document.
Investments in this program have allowed SNC to successfully operate and maintain its
distribution system in a safe and efficient manner.

4. Conservation and Demand Management

This is not applicable.
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Overview of Information Systems Strategy and Capital Projects
DSP 2024-2028
v.03

This document provides an overview of the capital needs for IS projects aimed at supporting the
business requirements of Synergy North. The capital expenditures for these initiatives are projected
over a 5-year period from 2024 through 2028.

Given the constantly evolving nature of IT technology and cybersecurity threats, equipment
replacement and technology upgrades are required on an annual basis. The capital forecasts include not
only routine replacements but also the introduction of new initiatives and technologies to support the
goals of the organization. The overall focus reflected in the capital expenditures is on ensuring the
security and integrity of the data and infrastructure while also enhancing business efficiencies and
automations.

Synergy North relies on a complex technology infrastructure to support its business goals, operational
processes, and regulatory requirements. To ensure that these critical needs are effectively addressed
and that both the infrastructure and data processes remain secure and resilient, ongoing expenditures
are required. These IT expenditures encompass a wide range of critical components needed to maintain
operations of the infrastructure.

Synergy North’s ongoing strategy has been to ensure that its technology is both current and adaptive,
which leads to a stable, reliable, and secure environment. The planning and capital expenditures for
hardware, software, and other capital resources have enabled Synergy North to meet its critical goals,
including effective and efficient business processes, integrated and reliable enterprise solutions, secure
data interchanges with regulatory bodies and third parties, business continuity and disaster recovery
processes, and the implementation a secure and managed network infrastructure.

Synergy North persistently faces the challenge of delivering secure, apt, timely, and technologically
advanced solutions within an increasingly intricate IT landscape. The introduction of new third-party
interactions, sophisticated methods for safeguarding IT business assets and data integrity, and elaborate
business processes collectively test existing resources. As we look towards the future, IT-based business
functionality and adaptability will hinge on the efficiencies and controls enabled by the harmonious
integration of multiple systems, a complex yet indispensable process.

The capital purchases are influenced by ongoing business requirements, supporting new and evolving
software applications, ensuring network and data security, and managing risk. To ensure that the IT
infrastructure remains secure, available, and reliable, proper monitoring and control mechanisms are
needed. Security patch availability for hardware, firmware, and software is a major factor in the
hardware and software lifecycle.

Key components within Synergy North’s infrastructure include:

- 500+ network points of contact
- 30+ physical servers



- 85+ virtual servers

- 25+ firewall appliances

- 50+ network switches

- 4 storage area network (SAN) appliances

- 220+ user workstations including desktops, laptops, tablets, and virtual
- 1000+ distinct software applications installed

The Capital Projects is divided into hardware and software components. Hardware is further
categorized into five groups: Office Equipment, Computers and Tablets, Printers, Corporate Installed
Hardware, and SCADA Installed Hardware; software is categorized into two groups: HTE (Naviline)
Software, and Computer Software.

Office Equipment

No capital expenditures for IS office equipment are planned during this period.

2024 2025 2026 2027 2028
Office Equipment 0 0 0 0 0

Computers and Tablets

Computer equipment used by staff is replaced on a five-year cycle. Laptops and desktops have a steady
rate of replacement, however tablets do not and will have the majority replaced in 2027 followed by a
smaller batch due to be replaced in 2028.

2024 2025 2026 2027 2028
Computers and Tablets 72500 88000 88000 | 130000 | 100000

Printers

Printers are not replaced on a regular cycle and generally only replaced when hardware fails. Given the
current average age of the printers deployed, it is expected that some will fail and need replacement.

2024 2025 2026 2027 2028
Printers 7500 15000 7500 15000 7500

Corporate Installed Hardware

The hypervisor host servers, which host the virtual servers, are replaced on a six-year cycle with a flat
rate of replacement each year.



In 2024 an augmentation to existing SAN solution will be required to meet data backup and retention
requirements; an Intrusion Prevention System to continuously analyze network traffic and help minimize
incidents; Phone System; network traffic load balancers.

In 2025 the older of the IBM i servers will be replaced due to end of hardware support. New network
switches will be deployed to replace ageing equipment where the software is end of support.

In 2026 a pair of SANs will be replaced as they will reach the end of their product support; new
specialized server hardware will be deployed to support expected increased requirements for functions
including the electronic document management processes, along with updated server hardware hosting
the fleet / radio services.

In 2027 an augmentation to the remote access solution will be required, and specialized log servers will
need to be replaced. A pair of uninterruptable power supplies (UPS’s) for servers will have reached their
end-of-life expectancy requiring replacement. A group of network switches will be replaced along with
some of the enterprise firewalls.

In 2028 an IBM i server will reach it’s end of support and will be replaced. The wireless point-to-point
network equipment will be replaced, along with a few network switches. Another pair of
uninterruptable power supplies (UPS’s) for the servers will have reached their end-of-life expectancy
requiring replacement. The firewall infrastructure throughout Synergy North will be due for
replacement.

Corporate Installed Hardware 2024 2025 2026 2027 2028
SAN Storage 30000 150000
Secure Remote Access Augmentation 10000
IBM i Server 150000 150000
Log Servers 25000 0
Host Servers 50000 50000 50000 50000 50000
Document Server 20000
Cheque Validators 6000
Fleet GPS Radio Server 5000
Wireless PtP Network 15000
Network Switches 10000 15000 5000
Firewalls 25000 70000
UPS 20000 20000
Intrusion Prevention System 50000
Phone System 20000
Load Balancers 10000

Total: | 160000 | 210000 | 225000 | 151000 | 310000




SCADA Installed Hardware

In 2025 additional hardware will be added to the SCADA test / development environment to better
support planned software upgrades before they are deployed to the production environment.

In 2027 the hypervisor host servers will reach their hardware life expectancy, along with the three
physical host servers running the SCADA ADMS software.

2024 2025 2026 2027 2028
SCADA Installed Hardware 0 12000 0 75000 0

HTE (Naviline) Software

Significant enhancements to HTE (Naviline) are undertaken annually, with an increase spend forecasted
in 2025 to support additional business projects.

2024 2025 2026 2027 2028
HTE (Naviline) Software 5000 10000 5000 5000 5000

Computer Software
Annual spend on security tools is projected to be evenly spent across all years.

In 2024 additional IBM i server software will be acquired, along with a solution for data classification and
data loss prevention.

In 2025 additional automation software will be deployed. Server operating systems will be upgraded to
a current version to maintain security updates.

In 2026 a network access control system to manage access to Synergy North networks is planned.

In 2027 server licensing will be required for Windows server operating systems that will be end of

support.

Computer Software 2024 2025 2026 2027 2028
IBM i Software 30000
Network Access Control (NAC) 20000
Automation Software 15000
Server Licensing 10000 20000
Security Tools 20000 20000 20000 20000 20000
Data classification and DLP 10000
Total: 60000 45000 40000 40000 20000




Cost Summary

At Synergy North, our dedication lies in delivering cost-efficient, secure, and modern processes and
services to cater to the needs of both our internal and external clientele. We ensure that our
technological implementations and solutions are integrated with business objectives and adhere to
regulatory mandates. Emphasizing our adaptability to changes in the business or technological
landscapes is vital to maintaining a robust and agile IT infrastructure.

2024 2025 2026 2027 2028

Office Equipment 0 0 0 0 0
Computers and Tablets 72500 | 88000 | 88000 | 130000 | 100000
HTE Software 5000 | 10000 5000 5000 5000
Printers 7500 | 15000 7500 | 15000 7500
Capital Purchases / SCADA 0 12000 0 75000 0
Corp Installed Hardware 160000 | 210000 | 225000 | 151000 | 310000
Computer Software 60000 | 45000 | 40000 | 40000 | 20000
Total: | 305000 | 380000 | 365500 | 416000 | 442500
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Synergy North Corporation
2022 Asset Condition Assessment

1 Data Assessment Results

SNC continues to progress towards a data availability indicator (DAI) for each asset category of 100% i.e.
Data for all condition parameters used in the HI formulas collected for all assets. Data gaps are identified
for each asset category, prioritized in the order of importance, and gathered in prioritized manner. Data
may be gathered from inspections or corrective maintenance records and additional sources of data
would come from testing (e.g. pole strength testing or cable testing).

DAl is measurement that is relative to the information that SNC currently collects, whereas data gaps are
information that SNC does not collect. As such, even if an asset group has a high DAI, this does not mean
information for this asset group is complete. i.e. if there are numerous data gaps, the degree of confidence
that the Health Index reflects true condition may still be low. The Data Gap column indicates the extent
of the data gap (i.e. “high” indicates that a significant amount of condition information can be collected
for future assessments). Overall assessments for each asset category are summarized below.

However, collecting this quantitative data and incorporating it into the ACA immediately decreases the
DAI of those assets for which the data was collected (this is due to a small portion of the population now
having an extra condition parameter relative to the remaining population). SNC has significantly
improved the assessment confidence in the asset classes that form the largest part of this DSP by
reducing the data gaps from high to low.

Due to rounding in the health index distribution (Very Poor, Poor, Fair, good, Very Good), the total
distribution may not add to exactly 100% in each asset category.

1.1 Station Transformers

Age, loading, oil quality and dissolved gas analysis tests were available for all Substation Transformers.
Since the last data assessment inspection records have been complied for Kenora and the 12kV
transformers.

Changes in Station Transformers since 2015

e Removed 6 units @ 4kV - Hardisty (3T1 and 372), Balsam (18T3), Grenville (15T1), Mountdale
(9T1) and Northwood Plaza due to 4kV conversion programs.

e Added 3 units @ 12kV when merged with Kenora Hydro

e Health Index reduced from 88% to 75% due to the aging of remaining 11 units of 4kV station
transformers. The asset management strategy for the 4kV station transformers is to remove
them from service rather than replace them.

1.2 Circuit breakers

Age and maintenance reports that had information on the following: internal, closing, trip mechanisms;
tolerance; close and trip timing; contacts; arc chute (Air Blast), heater and tank leak (oil); Insulation. SNC
has decided not to put resources into obtaining operation counts, fault interruption counts, and fault level
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interrupted as the population of breakers, as they will be removed from service and the cost of obtaining
data will not inform an asset management strategy.

Changes in Breakers since 2015
¢ Removed 19 units @ 4kV due to stations decommissioning.

¢ Went from 56 to 62 average age, as the population is aging and not being replaced.

1.3 Wood Poles

Age and overall risk ratings based on inspection records were available for wood poles. SNC began
guantitative pole strength testing using the Polux wood pole strength system with its partner UTS in 2019.
This testing has been completed on approximately 4,800 poles. There are approximately 1,200 poles
tested annually depending on the area that is scheduled for inspection activities. It is expected that a
complete data set for pole population is needed for all poles to achieve 100% DAI.

Changes in Wood Poles since 2015
¢ Increased population of 12kV poles by 2,590 due to Kenora merger in 2019.

¢ Improvement in health index overall of poles from 75% to 83% due to pole replacement
program (4kV and 25kV)

e Improvement in data gap by gathering quantitative testing, but DAI reduced due to entire
population not complete.

1.4 Distribution Transformers

Age, PCB content, and inspection records that provide information on transformer base, enclosure, leaks,
and overall hazard condition were available for pad-mounted transformers. Inspection information
regarding the base and enclosure condition has been added to the annual inspections of the pad mounted
transformers.

Age and PCB content were available for pole-mounted and vault transformers. SNC has begun collecting
transformer condition, but not any corrective or maintenance information, as there are no maintenance
functions for pole-mounts.

Changes in Distribution Transformers since 2015

e Increased population of transformer by 284 pad mounted, 757 pole mounted due to merger
with Kenora Hydro

o Vault population decreasing as 4kV replacement program removes and replaces with either a
pad or pole mounted unit

o Improvement in DAI from 85% to 91% on pad mounted transformers as SNC is gathering more
inspection and condition data

o Loading information is being monitored quarterly as part of the FINO strategy to manage
loading due to increased electrification.
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1.5 OH and UG Switches

Age was the only information available for overhead and underground switches in 2015, which resulted
in a low DAI. SNC began collecting inspection and maintenance records (e.g. condition related to switch,
operating mechanism, insulation, arc extinguishing mechanism).

Changes in OH Switches since 2015

e Sample size of data improved, this is an improvement in data gathering processes, which
resulted in a health index improvement from 76% to 92%.

¢ Obtained condition data on Overhead switches — Age data is unavailable on 75 manual and 72
in-line switches due to no physical nameplates.

Changes in UG Switches since 2015

e Sample size of data improved, this is an improvement in data gathering processes, which
resulted in a health index improvement of 81% to 99%

1.6 Underground Cables

This asset category had only age information for fewer than half the population in 2015. SNC began
quantitative diagnostic testing using DC Polarization/Depolarization to detect insulation condition with its
partner Cable Q in 2020.

Changes in Underground Cables since 2015

¢ Quantitative cable testing has been completed on 800 segments of cables in the distribution
territory. Testing is needed to enhance DAI of cables and continuing with the program of 200
segments tested annually this results in an approximate 4% increase of DAI per year.
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2 Data Availability and Data Gap Comparison 2015 and 2022

Asset Category Average Average Average Data Gap Data Gap
DAI DAI DAI 2015 2022
2015 2022 Trend
All 93% 94% A
Station 4 kV 92% 94% + . .
Transformers 12 kv 93% 93% N/C Low-Medium Low-Medium
115 kV 0% 93% +
Breakers Breakers 61% 61% N/C Low-Medium Low-Medium
All 100% 7%
Wood Poles 4 kv 100% 78% Medium-High Low
12 and 25 kV 100% 7%
Pad Mounted . .
Transformers 85% 91% + Low-Medium Low-Medium
Distribution
Pole Mounted 0 0 . . . .
Transformers e e 100% 100% N/C Medlum—ngh Medlum-ngh
Vault Transformers 100% 98% | Medium-High Low
All 42% 65% A
4 kV In-Line 46% 2% A
OH Switches | +2.2Nd 25KV In'_Line 37% 69% * High Low-Medium
12 and 25 kV Air / 35% 550 :
Load Break
115kV Air Break 0% 33% +
Underground | 25KkV Underground . .
Switches | Load Broak Switches | 38% 67% ¥ High High
Underground Al 48% 62% i , .
Cables (km) 4 kV 35% 79% + High Low-Medium
12 and 25 kV 47% 69% +
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3 Health Index Distribution Tables

3.1 Health Index Results Summary 2022

Health Index Distribution

2022 s | Average A
Population asr."p € | Health Verypoor | PO | Fair Good Very V:rage
Asset Category [H3 Index (< 25%) (25 - (50 - (70 - Good ge
. <50%) | <70%) <85%) (>= 85%)
All 20 20 75% 5% 5% 35% 15% 40% 53
Tra:t:f:fn':ers 4KV 11 11 63% 10% 10% | 50% 10% 20% 63
12 kV 9 9 89% 0% 0% 10% 20% 70% 40
Breakers Breakers 58 58 70% 9% 0% 37% 26% 28% 62
All 22362 22362 83% 0% % 17% 23% 52% 29
Wood Poles 4KV 1381 1381 74% 0% 9% 33% 28% 30% 41
25 and 12kV 20981 20981 82% 0% % 16% 23% 54% 25
Pad
Mounted 2490 2463 76% 8% % 16% 25% 44% 29
Transformers
Distribution Pole
Transformers | Mounted 4900 4900 87% 11% 1% 1% 6% 81% 27
Transformers
Vault
Transformers 280 280 54% 18% 25% 27% 24% 6% 39
All 990 837 92% 2% 3% 6% 10% 80% 20
4kV In-Line 82 76 89% 1% 3% 11% 17% 68% 24
|1nz 322 25KV 609 537 | 96% 1% 1% | 3% 8% 97% 16
OH Switches
12 and 25kV
Air / Load 296 221 84% 5% % 10% 10% 68% 26
Break
115kV 3 3 61% 0% 0% 100% 0% 0% 47
Underground s
Switgches Underground 88 80 99% 0% 0% 0% 0% 100% 17
Load Break
All 445 407 80% 3% 12% 10% % 68% 30
”"‘gfl':s““d 2KV 25 25 48% 42% 7% | 7% 5% 29% 45
12 and 25kV 420 382 83% 1% 11% 10% 8% 70% 28
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Synergy North Corporation
2022 Asset Condition Assessment

3.2 Health Index Results Summary 2015

Health Index Distribution
2015 Average
Population Sasr.nple Health Very Poor Fair Good Very Av:rage
Asset Category iz Index Poor (25 - (50 - (70 - Good se
(< 25%) <50%) <70%) <85%) (>= 85%)
All 23 23 88% 0% 4% 9% 4% 83% 52
Station 4KV 17 17 86% 0% 6% 6% 12% 76% 54
Transformers
12 kv 6 6 94% 0% 0% 0% 0% 100% 47
Breakers Breakers 7 77 2% 0% 18% 23% 12% A7% 56
All 19813 19813 75% 1% 9% 34% 21% 34% 28
Wood Poles 4kV 3862 3862 63% 4% 22% 39% 21% 15% 36
25 kV 15951 15951 7% <1% 6% 33% 21% 39% 27
Pad
Mounted 2206 2206 87% 9% 1% 2% 12% 75% 25
Transformers
Distribution Pole
Transformers | Mounted 4143 4141 81% 19% 1% 1% 1% 7% 29
Transformers
VI 285 285 78% 8% 3% 15% 26% 49% 33
Transformers
All 729 305 76% 14% 5% 10% 12% 60% 32
4kV In-Line 101 46 71% 26% 0% 9% 11% 54% 32
4kv Manual 7 2 70% 0% 50% 0% 0% 50% 32
Air Break
12 and 25kV 399 148 80% 11% 7% 5% 8% 70% 31
OH Switches | In-Line
12 and 25kV
Manual Air 183 74 78% 14% 4% 7% 9% 66% 33
Break
25kV
Motorized 39 10 67% 10% 20% 20% 10% 40% 39
Load Break
25kV
Underground | Underground 80 30 81% 0% 13% 17% 3% 67% 31
Switches Load Break
Switches
All 432 374 80% 3% 3% 31% 4% 60% 29
Underground =G 44 29 44% 34% 14% 21% 0% 31% 43
Cables
12 and 25kV 387 344 84% <1% 2% 32% 4% 63% 28
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Disclaimer

This Regional Infrastructure Plan (RIP) Report was prepared for the purpose of developing an electricity
infrastructure plan to address electrical supply needs identified in previous planning phases and any
additional needs identified based on new and/or updated information provided by the RIP Technical
Working Group (TWG).

The preferred solution(s) that have been identified in this report may be reevaluated based on the findings
of further analysis. The load forecast and results reported in this RIP report are based on the information
provided and assumptions made by the participants of the RIP Technical Working Group.

The TWG participants, their respective affiliated organizations, and Hydro One Networks Inc. (collectively,
“the Authors™) shall not, under any circumstances whatsoever, be liable to each other, to any third party
for whom the Regional Infrastructure Plan Report was prepared (“the Intended Third Parties™) or to any
other third party reading or receiving the Regional Infrastructure Plan Report (“the Other Third Parties”).
The Authors, Intended Third Parties and Other Third Parties acknowledge and agree that: (a) the Authors
make no representations or warranties (express, implied, statutory or otherwise) as to this document or
its contents, including, without limitation, the accuracy or completeness of the information therein; (b)
the Authors, Intended Third Parties and Other Third Parties and their respective employees, directors and
agents (the “Representatives”) shall be responsible for their respective use of the document and any
conclusions derived from its contents; (c) and the Authors will not be liable for any damages resulting
from or in any way related to the reliance on, acceptance or use of the document or its contents by the
Authors, Intended Third Parties or Other Third Parties or their respective Representatives.
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Executive Summary
REGION Northwest Ontario Region (the “Region”)
LEAD Hydro One Networks Inc. (“HONI™)
START DATE: February 9, 2023 END DATE: August 4, 2023

1. INTRODUCTION

The Regional Infrastructure Plan (RIP) is the final step of Regional Planning Process for the Northwest Region,
preceded by, the publication of Needs Assessment (NA) report in July 2020 by Hydro One, followed by the
Scoping Assessment (SA) in January 2021 & Integrated Regional Resource Plan (IRRP) in January 2023 published
by the IESO respectively.

Hydro One as the lead transmitter undertakes the development of a RIP with input from the TWG for the region
and publishes a RIP report. The RIP report includes a common discussion of all the options and recommended
plans and preferred wire infrastructure investments identified in earlier phases to address the near- and
medium-term needs.

2.  OBIJECTIVES AND SCOPE

Objectives:
e Provide a comprehensive summary of needs and wires plans to address the needs for the Northwest
Ontario region.

e Identify new supply needs that may have emerged since previous planning phases (e.g., Needs
Assessment, Scoping Assessment, Local Plan, and/or Integrated Regional Resource Plan).

e Assess and develop wires plans to address these new needs.

o Identify investments in transmission and distribution facilities or both that should be developed and
implemented on a coordinated basis to meet the electricity infrastructure needs within the region.

Scope:
e A consolidated summary of needs and recommended plans for the region over a study period of 2023-
2043 based on available information.

e A consolidated report of the needs and relevant wires plans to address near and medium-term needs
identified in previous planning phases (i.e., Needs Assessment, Scoping Assessment, Local Plan, or
Integrated Regional Resource Plan).

¢ Identification of any new needs and wires plans in the near and medium-term to address these needs
based on new and/or updated information.
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e Consideration of long-term needs identified in the Northwest Ontario IRRP, Bulk system studies or as
identified by the TWG.

3. REGIONAL PLANNING PROCESS & RIP METHODOLOGY

This section provides a detailed overview of the various steps followed during different phases of Regional
Planning Process and their outcomes starting with the Needs Assessment, Scoping Assessment, Local Plan,
Integrated Regional Resource Plan and finally details the Regional Infrastructure plan Methodology.

4. REGIONAL DESCRIPTION AND CONNECTION CONFIGURATION

This section provides a general overview of the Geographical boundaries, Circuit connections and Stations
located in the Northwest Ontario region though a regional planning area map and a single line diagram. The
Northwest region includes the area roughly bounded by Lake Superior to the south, the Marathon area to the
east, and the Manitoba border to the west. It includes the districts of Kenora, Rainy River, and Thunder Bay. The
region is comprised of 230kV circuits from the Manitoba interties in the west to Marathon TS in the east and
115KV sub-systems in between.

5. TRANSMISSION FACILITIES COMPLETED IN THE LAST TEN YEARS AND/OR UNDERWAY

This section provides a summary and brief description of all the projects completed in the past ten years or are
currently underway.

I. Following Major projects were completed during the last ten years:

1. Manitouwadge TS (2016) — The 115/44kV, 5/7MVA T1 transformer was replaced with new 115/44kV
25/33/41.7 MVA unit.

2. Dryden TS (2018) — Five 115kV breakers and two 115/44kV, 11/15MVA transformers were replaced
with new 115/44 kV 25/33/42MVA units.

3. Lakehead TS (2017) — Two 230/115kV autotransformers were replaced with new 230/115kV
150/200/250MVA units.

4. Birch TS (2015) — One 115/25kV transformer was replaced with a new 115/25kV 25/33/42MVA unit.

5. EarFalls TS (2022) — Four 115kV breakers and one 115/13.2kV transformer was replaced with a new
115/13.2 kV 7.5/10/12.5MVA unit.

6. East West Tie (2022) — A 450 km, double-circuit, 230kV transmission line from Wawa TS to Lakehead
TS was built with a connection approximately mid-way at Marathon TS.

7. Wataynikaneyap Power Project Phase 1 (2022) — A 300 km, single circuit, 230kV transmission line
from Dinorwic to Pickle Lake, Ontario was built with a 230/115kV autotransformer, related switching
facilities and necessary voltage control devices.

Il. Following Major projects are underway:
1. Rabbit Lake SS (2024-2027) — Replace 115KV circuit breakers and associated equipment.

2. Whitedog Falls SS (2025-2028) — Replace 115KV circuit breakers and associated equipment.
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Mackenzie TS (2026-2029) — Replace 230KV circuit breakers and associated equipment.

4. Wawa TS (2026-2029) — Replace two existing 230/115kV autotransformers with two new units; replace
four 230kV and four 115KV circuit breakers.

5. Wataynikaneyap Power Project Phase 2 (2022-2024 and beyond) — Construct approximately 1438 km
of 115kV, 44kV and 25kV transmission lines and twenty substations to connect 16 First Nations in two
transmission subsystems.

Note: The planned in-service year for the above projects is tentative and is subject to change.

6. LOAD FORECAST AND STUDY ASSUMPTIONS

During the study period, the load in the Northwest Ontario Region is expected to grow at an average annual rate
of approximately 2% in winter from 2023 to 2033. The Region is winter peaking so this assessment is based on
winter peak loads.

The following other assumptions are made in this report.

e The study period for the RIP assessments covers near and medium-term. However, a longer term
forecast up to 2043 is provided to identify long-term needs and align with the Northwest Ontario region
IRRPs.

e LDCs reconfirmed load forecasts up to 2033. A longer term forecast up to 2040 is adopted with IRRP load
forecast. The additional three years of forecasts were extrapolated based on growth rate as a reasonable
position to complete the 20 years period.

o All planned facilities for which work has been initiated and are listed in section 4 are assumed to be in-
service.

e Station capacity adequacy is assessed by comparing the non-coincident peak load with the station’s
normal planning supply capacity, assuming a 90% lagging power factor for stations having no low-voltage
capacitor banks and 95% lagging power factor for stations having low-voltage capacitor banks, or on the
basis of historical power factor data.

e Normal planning supply capacity for transformer stations in the region is determined by the summer 10-
day Limited Time Rating (LTR); or winter 10-day LTR if undergoing a winter season analysis.

¢ Bulk transmission line and auto-transformation capacity adequacy is assessed by using coincident peak
loads in the area. Capacity assessment for radial lines and stepdown transformer stations use non-
coincident peak loads.

e Adequacy assessment is conducted as per ORTAC.

7. SYSTEM ADEQUACY AND REGIONAL NEEDS

This section reviews the adequacy of the existing Transmission Systems and Transformer Station facilities
supplying the Northwest Ontario Region and lists the facilities requiring reinforcement over the near and
midterm period. The adequacy assessment assumes that all the projects that are currently underway are

completed.
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L. Needs identified in the region

a. Asset Renewal for Major HV Transmission Equipment (Replace equipment identified in deterioration
and technical obsolescence)

e Rabbit Lake SS

Whitedog Falls SS

e Mackenzie TS

Wawa TS

e Marathon TS

Lakehead TS

Lakehead TS C8 Condenser
Fort Frances TS

Kenora TS

b. Station Capacity

Margach DS
Crilly DS
White Dog DS
e White River DS
Kenora MTS

¢. Transmission Line Capacity
e E2RandE4D
o M2W
d. System Reliability, Operation and Load restoration

e Fort France MTS - Planned outages considering station single supply configuration
e EI1C- Operation and High Voltage under a Normally-open configuration

8. REGIONAL PLANS

This section discusses the regional electric supply needs and presents all the wires alternatives considered to
address these needs and identifies the best and preferred wires solutions for the Northwest Ontario region. The
needs include those previously identified in the NA and IRRP for the Northwest Ontario region as well as any new
needs identified during the RIP phase.

9. CONCLUSION AND RECOMMENDATIONS

The major infrastructure investments recommended by the TWG in the Northwest Ontario region is given
below:
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Station/Circuit
Name

Recommended Plan

Lead

Asset Renewal Needs

hyd oF
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Planned ISD Cost (SM)

Rabbit Lake SS Replacement of the 115kV Hydro One 2024-2027 | 35.2
switchyard and its associated Transmission
equipment
Whitedog Falls SS | Replacement of three 115kV Hydro One 2025-2028 | 8.5
breakers, DC station services and Transmission
associated equipment
Mackenzie TS Replacement of one 230/115kV Hydro One 2025-2028 | 54.6
autotransformer, five 230kV Transmission
breakers, four switches, the AC
station services and associated
equipment
Wawa TS Replacement of two 230/115kV Hydro One 2026-2029 | 43.8
autotransformer, associated Transmission
breakers and equipment and
station services
Marathon TS Replacement of 230kV and 115kV | Hydro One 2026-2029 | 14.6
breakers and associated Transmission
equipment
Lakehead TS Replacement of 230kV and 115kV | Hydro One 2028-2031 | 415
breakers, the station servicesand | Transmission
associated equipment
Lakehead TS Replacement of the condenser C8 | Hydro One 2027 40.6
Condenser C8 with a +60/- 40 MVAR STATCOM Transmission
Replacement
Fort Frances TS Replacement of the 230kV Hydro One 2029-2032 20.3
breakers, associated equipment, Transmission
and the station services
Kenora TS Replacement of 230kV breakers, Hydro One 2030-2033 | 17
associated equipment, and the Transmission
station services
Station Capacity Needs
Margach DS To be monitored and implemented | Hydro One 2025 1
in investment plan in 2025 Distribution
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Crilly DS To further assess the Alternative 1 | Hydro One NA NA
and Alternative 2 from this RIP Distribution
White Dog DS To be monitored and reviewed in Hydro One NA NA
next planning cycle Distribution
White River DS To be monitored and reviewed in Hydro One NA NA
the next planning cycle Distribution
Kenora MTS To further assess the alternatives Synergy North | NA NA
from this RIP; To be monitored and
reviewed in next planning cycle
Transmission Line Capacity Needs
E2R and E4D To further evaluate the four Hydro One TBD 125-375
alternatives based on mining Transmission
customers’ requests and
Proponent
M2w To further evaluate the two Hydro One TBD TBD
alternatives based on mining Transmission
customers’ requests and
Proponent
System Reliability, Operation and Load restoration Needs
Fort Frances MTS | Installation of a second breaker Fort Frances 2026-2027 0.85
and switch in Fort Frances MTS to | Power
create a second supply to the MTS
E1C Operation To open E1C end at Ear Falls TS and | Hydro One 2026-2027 | 20
installation of a 10 — 15 MVAR Transmission
shunt reactor at Pickle Lake SS
Other Planning Considerations
Fort Williams TS | Replacement of temporary Hydro One 2026-2027 |6
Shunt Capacitor | capacitor banks with permanent Transmission
Banks units
Replacement
Greenstone- Further evaluation of the Hydro One TBD TBD
Marathon Area alternatives presented in the past Transmission
System Needs IRRPs and RIP upon customers' and
requests Proponent
Supply to the IESO to update Supply to the Ring I[ESO TBD TBD
Ring of Fire of Fire study
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1. INTRODUCTION

The Regional Infrastructure Plan (RIP) is the final step of Regional Planning Process where, Hydro One as
the lead transmitter undertakes the development of a RIP with input from the TWG for the region and
publishes a RIP report. The second cycle of the Regional Planning process for the Northwest Ontario
Region was initiated with the publication of Needs Assessment (NA) report in July 2020 by Hydro One,
followed by the Scoping Assessment (SA) & Integrated Regional Resource Plan (IRRP) in January 2021 and
in January 2023 published by the IESO respectively.

The RIP report includes a common discussion of all the options and recommended plans and preferred
wire infrastructure investments identified in earlier phases to address the near- and medium-term needs.

This report was prepared by the Northwest Ontario Technical Working Group (“TWG”), led by Hydro One
Networks Inc. (Transmission). The report presents the results of the assessment based on information
provided by the Hydro One, the Local Distribution Companies (“LDC™), the Municipalities, the transmitters,
and the Independent Electricity System Operator (“IESO”). Participants of the TWG are listed below in
Table 1.

Table 1: Northwest Ontario Region TWG Participants

Sr.no. Name of TWG Participants

1 Hydro One Networks Inc. (Distribution)

2 Independent Electricity System Operator (“IESO”)

3 Atikokan Hydro Inc.

4 Fort Frances Power Corporation

ol

Sioux Lookout Hydro Inc.

6 Synergy North

7 Wataynikaneyap Power LP

8 NextBridge Infrastructure LP

9 Hydro One Networks Inc. (Transmission)
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2. OBJECTIVES AND SCOPE OF REGIONAL INFRASTRUCTURE PLAN

This RIP report examines the needs in the Northwest Ontario Region. Its objectives are to:

e Provide a comprehensive summary of needs and wires plans to address the needs for the
Northwest Ontario region.

¢ Identify new supply needs that may have emerged since previous planning phases (e.g., Needs
Assessment, Scoping Assessment, Local Plan, and/or Integrated Regional Resource Plan).

e Assess and develop wires plans to address these new needs.

¢ Identify investments in transmission and distribution facilities or both that should be developed
and implemented on a coordinated basis to meet the electricity infrastructure needs within the
region.

The RIP reviewed factors such as the load forecast, asset renewal for major high voltage transmission
equipment, transmission and distribution system capability along with any updates with respect to local
plans, conservation and demand management (“CDM”) forecasts, renewable and non-renewable
generation development, and other electricity system and local drivers that may impact the need and
alternatives under consideration.

The scope of this RIP is as follows:

e A consolidated report of the needs and relevant wires plans to address near and medium-term
needs identified in previous planning phases (i.e., Needs Assessment, Scoping Assessment, Local
Plan, or Integrated Regional Resource Plan).

o Identification of any new needs and wires plans in the near and medium-term to address these
needs based on new and/or updated information.

o Consideration of long-term needs identified in the Northwest Ontario IRRP, Bulk system studies
or as identified by the TWG.

3. REGIONAL PLANNING PROCESS & RIP METHODOLOGY

3.1 Overview

Bulk System Planning, Regional Planning and Distribution Planning are the three levels of planning for the
electricity system in Ontario. Bulk system planning typically looks at issues that impact the system on a
provincial level and requires longer lead time and larger investments. Comparatively, planning at the
regional and distribution levels look at issues on a more regional or localized level. Typically, the most
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essential and effective regional planning horizon is the near- to medium-term (1- 10 years), whereas long-
term (10-20 years) regional planning mostly provides a future outlook with little details about investments
because the needs and other factors may vary over time. On the other hand, Bulk System plans are
developed for the long term because of the larger magnitude of the investments.

The regional planning process begins with a Needs Assessment (NA) which is led by the transmitter to
identify, assess, and document which of the needs

a) can be addressed directly between the customer and transmitter along with a recommended
plan, and;
b) that require further regional coordination and identification of Local Distribution Companies
(LDCs) to be involved in further regional planning activities for the region.
At the end of the NA, a decision is made by the Technical Working Group (TWG) as to whether further
regional coordination is necessary to address some or all the regional needs. If no further regional
coordination is required, recommendations to implement the recommended option and any necessary
investments are planned directly by the LDCs (or customers) and the transmitter. The Region’s TWG can
also recommend to the transmitter and LDCs to undertake a local planning process for further assessment
when needs

a) are local in nature,

b) require limited investments in wires (transmission or distribution) solutions, and;

c) do not require upstream transmission investments.
If coordination at the regional or sub-regional levels is required for identified regional needs, then the
Independent Electricity System Operator (IESO) initiates the Scoping Assessment (SA) phase. During this
phase, the IESO, in collaboration with the transmitter and impacted LDCs, reviews the information
collected as part of the NA phase, along with additional information on potential non-wires or resource
alternatives, e.g., Conservation and Demand Management (CDM), Distributed Generation (DG), etc., in
order to make a decision on the most appropriate regional planning approach including Local Plan (LP),
Integrated Regional Resource Plan (IRRP) and/or Regional Infrastructure Plan (RIP).

The primary purpose of the IRRP is to identify and assess both resource and wires options at a higher or
macro level, but sufficient to permit a comparison of resource options vs. wire infrastructure to address
the needs. Worth noting, the LDCs’ CDM targets as well as contracted DG plans provided by IESO and LDCs
are reviewed and considered at each step in the regional planning process.

If and when an IRRP identifies that resource and/or wires options may be most appropriate to meet a
need, resource/wires planning can be initiated in parallel with the IRRP or in the RIP phase to undertake
a more detailed assessment, develop specific resource/wires alternatives, and recommend a preferred
wires solution.

The RIP phase is the final phase of the regional planning process and involves: discussion of previously
identified needs and plans; identification of any new needs that may have emerged since the start of the
planning cycle; and, development of a wires plan to address these needs. This phase is led and coordinated
by the transmitter and the deliverable is a comprehensive and consolidated report of a wires plan for the
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region. Once completed, this report is also referenced in transmitter’s rate filing submissions and as part
of LDC rate applications with a planning status letter provided by the transmitter to the LDC(s). Respecting
the OEB timeline provision of the RIP, planning level stakeholder engagement is not undertaken during
this phase. However, stakeholder engagement at a project specific level will be conducted as part of the
project approval requirement.

The various phases of Regional Planning Process (NA, SA, IRRP, and RIP) and their respective phase trigger,
lead, and outcome are shown below in figure 1.




Stakeholder
Engagement

ndependent Elect

Development of
Integrated Regional g3
Resource Plan (IRRP)

]
|
|
1
|
|
|
|
|
|
I
1
|
1
|
1
|
1
|

required

Integrated Regional
Resource plan
Report

i

I
|
|
I
|
|
|
|
|
|
! Resource plan
|
I
|
|
|
|
|
I
|
|

Integrated plan solution options

Conservation
& Demand
Management
(CDM)

Infrastructure
(wires)

————— ‘Wires solution needed (

Northwest Ontario — Regional Infrastructure Plan [August 4, 2023]

System Operator

Scoping Assessment (SA)

- Complete Outcome
Report

- Post for Stakeholder

Comment

—Yes.

What is the
= Planning ==
Approach?

Wires

|
e.g. advance from IRRP)

hyd oF

one

PROCESS LEAD: Transmitter

Planning Triggers

Needs Assessment (NA)

Is Regional
Coordination
Required?

Regional Infrastructure Plan

(wires)

No Regional Infrastructure
Plan Required
Coordinate Local Planning
and Jor,
Mo regional Investment
Required

Plan to inform LDC application

ngs to Board

Rate Applications

Project Approvals
Environmental

Assessment

Leave to construct

Figure 1: Regional Planning Process Flowchart
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3.2 Regional Infrastructure Plan Methodology

Step-1 Data Gathering

Review and confirm regional demand, CDM, and DG forecasts from previous phase
(i.e., IRRP)

Review and confirm electrification and other demand driver scenarios

Review any updated input from municipalities if provided

Review existing area network, equipment condition and capabilities, approved
expansion plans, etc.

Step-2 Technical Assessment

Transmission adequacy assessment undertaken (primarily based on ORTAC)
Reaffirm regional needs identified in previous phases
Identification of new regional needs

Step-3 Alternatives

Develop wire alternatives to address regional needs
Compare alternatives and select preferred alternative

Step-4 Implement

Develop implementation plan for preferred alternative
Identify accountabilities
Initiate project work and/or regulatory process as required

Figure 2: Regional Infrastructure Plan Methodology

Figure 2 above represents the four-step process of the Regional Infrastructure Plan which are described
below:

3.2.1. Data Gathering:

The first step of the RIP process is the review of planning assessment data collected in the previous stages
of the regional planning process. Hydro One collects this information and reviews it with the technical
working group (TWG) to reconfirm or update the information as required. The data collected includes:
o Net peak demand forecast at the transformer station level. This includes the effect of any
distributed generation or conservation and demand management programs. As agreed by TWG
members, the load forecast from the IRRP was used for this RIP.
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e Review and confirm electrification and other growth scenarios which effects the projects
recommended in in previous stages and also update the inputs provided by the Municipalities.

e Existing area network and capabilities including any bulk system power flow assumptions.

e Other data and assumptions as applicable such as asset condition, load transfer capabilities, and
previously committed transmission and distribution system plans.

3.2.2. Technical Assessment:

The second step is a technical assessment to review the adequacy of the regional system including any
previously identified needs. Additional near and medium-term needs may be identified at this stage.

3.2.3. Alternative Development:

The third step is the development of wires options to address the needs and determine a preferred
alternative based on an assessment of technical considerations, feasibility, environmental impact, and
costs.

3.2.4. Implementation Plan:

The fourth and last step is the development of the implementation plan for the preferred alternative,
identifying accountabilities and initiate project work or obtain permissions from Regulatory Commission
if any.

4. REGIONAL DESCRIPTION AND CONNECTION CONFIGURATION

Northwest Ontario Region is roughly boarded by west of Hudson Bay and James Bay, North and West of
the Lake Superior, and East of the Canadian province of Manitoba. The region consists of the districts of
Thunder Bay, Kenora and Rainy River. Almost 54 percent of Region’s entire population lives in Thunder
Bay. The region accounts for approximately 60 percent of land area of the province and about two
percent of Ontario’s total population.

The geographical boundaries of the Northwest Ontario region are shown in Figure 3 below.
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Figure 3: Map of Northwest Ontario Regional Planning Area

Bulk electrical supply to the Northwest Ontario region is provided through a combination of local
generation stations connected to the 230kV and 115kV network, the East-West Tie transmission corridor

and future Waasigan transmission line.

The Local Distribution Companies (“LDCs”) that serve the electricity demands for the Northwest Ontario
are Hydro One Networks Inc. (Distribution), Atikokan Hydro Inc., Synergy North, Sioux Lookout Hydro Inc.,
and Fort Frances Power Corporation. The LDCs receive power at the step-down transformer stations and

distribute it to the end users — industrial, commercial and residential customers.

In the first cycle of regional planning, the region was divided into four sub-regions, each with its own IRRP.
The January 2015 Integrated Regional Integrated Regional Resource Plan (“IRRP”) report for North of
Dryden Sub-Region, the June 2016 IRRP report for Greenstone-Marathon Sub-Region, the July 2016 IRRP
report for West of Thunder Bay Sub-Region, and the December 2016 IRRP report for Thunder Bay Sub-
Region focused on northern, eastern, western, and central parts, respectively, of the Region. All IRRP
reports were prepared by the IESO in conjunction with Hydro One and the LDCs. The January 2021
Northwest Region second cycle SA report prepared by IESO recommended a single IRRP covering the
entire Northwest region. Subsequently, the January 2023 Northwest Ontario Region IRRP prepared by

IESO considered the region as a whole.
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4.1 North of Dryden Sub-Region

A radial single-circuit 115kV transmission line (“E4D”) and a new 230kV transmission line ("W54W”) supply
electricity to the customers in the North of Dryden sub-region. The major supply stations for this sub-
region are Dryden TS and Pickle Lake CTS, where the voltage is stepped down from the 230kV to 115kV at
both stations, to serve local and industrial customers. Two of Wataynikaneyap Power’s 115kV
transmission lines (WBC and WPQ) will supply two remote subsystems, north of Pickle Lake and Red Lake.
Electricity demand in the North of Dryden sub-region is generally supplied by local hydroelectric
generation.

The circuits and stations of the area are summarized in the Table 2 below:

Table 2: Transmission Station and Circuits in the North of Dryden Sub-Region

115KV circuits 230kV circuits Transformation Stations Generation Stations

e E4D o  W54W e RedLake TS e EarFalls GS
e E2R e (CatLake MTS (18.6MW)
e EIC e Pickle Lake CTS* e Manitou
e MIM e Slate Falls DS Falls GS
e M3E e Perrault Falls DS (72MW)
o C3W e Crow River DS e Lac Seul GS
e C2M e Pickle Lake SS (12.5MW)
e WBC** e FEarFallsTS
e WPQ** e C(TS1

e C(TS2

e (TS3*

*Stations with Autotransformers installed
** Multiple Wataynikaneyap Power circuits and transformer stations are supplied radially from WBC
(which connects to Pickle Lake CTS) and WPQ (which connects to E2R). See Appendices B & C for details.

4.2 Greenstone-Marathon Sub-Region

Electrical supply to the customers in the Greenstone-Marathon Sub-Region comprises of Marathon TS and
Alexander Switching Station (“SS”). Located in the town of Marathon, Marathon TS connects the
Northwest electrical system to the East Lake Superior electrical system at Wawa TS, with four 230kV lines
- W21M, W22M, W35M and W36M. Marathon TS steps down 230kV to 115kV and supplies customers in
the Town of Marathon, White River and Manitouwadge through a 115kV single circuit - M2W. Three
circuits ASA, A1B, and T1M - in series connect Marathon TS to Alexander SS in Thunder Bay Sub-Region.

The circuits and stations of the area are summarized in the Table 3 below:

Table 3: Transmission Station and Circuits in the Greenstone-Marathon Sub-Region
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115kV circuits 230kV circuits Transformation Stations
e AlB e W2IM e Marathon TS* e (CGS1
o ABA o W22M e Longlac TS o (CGS2
o AL o W35M ¢ Manitouwadge TS e (CGS3
e TIM o W36M e Beardmore DS #2 o (CGH4
o M2W e M23L e Jellicoe DS#3 e (CGS5
o M24L ¢ Manitouwadge DS #1 o C(CGS6
e M37L e Marathon DS
e M38L e PicDS

e Schreiber Winnipeg DS
e White River DS

o (TS1
o C(CTS2
e (CTS3
o C(CTS4
o (TS5

*Stations with Autotransformers installed

4.3 West of Thunder Bay Sub-Region

Supply to this Sub-Region is provided from a 230kV transmission system consisting of Kenora TS, Fort
Frances TS, Dryden TS, and Mackenzie TS. Kenora TS steps down 230kV to 115kV and supplies customers
in the City of Kenora and surrounding areas. In addition, it also connects Ontario to Manitoba’s electrical
system through two 230kV transmission lines, K21W and K22W. Fort Frances TS steps down 230kV to
115kV and supplies customers in the City of Fort Frances and surrounding areas. It also connects Ontario
to Minnesota’s electrical system through a 115kV transmission line, F3M. Dryden TS steps down 230kV to
115kV and supplies customers in the City of Dryden and surrounding areas. It also connects West of
Thunder Bay to North of Dryden Sub-Region. Mackenzie TS steps down 230kV to 115kV and supplies
customers in Atikokan and surrounding areas. It also connects West of Thunder Bay to the Thunder Bay
Sub-Region. The West of Thunder Bay Sub-Region is also supplied by many local hydroelectric generation
facilities.

The circuits and stations of the area are summarized in the Table 4 below:

Table 4:Transmission Station and Circuits in the West of Thunder Bay Sub-Region

115KV circuits 230kV circuits Transformation Stations Generation Stations
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e A3M o A21L e KenoraTS* e Atikokan GS
e MI1S o A22L e Fort Frances TS* (227MW)
e B6M o K22W e DrydenTS* e Whitedog
e M2D o K21W o Mackenzie TS* Falls GS
e 20M1 e K23D e Moose Lake TS (64.8MW)
e D5D o K24F e Barwick TS e Caribou Falls
e K3D o W54W e Fort Frances MTS GS (70MW)
e 15M1 o D26A e Kenora MTS o CGS1
o K6F e F25A e Agimak DS o CGS2
o KK e NI3A e Burleigh DS o CGS3
e F2B e Clearwater Bay DS o (G4
e F3M e FEtonDS o CGS5
e FIB e Keewatin DS o CGS6
o KAW e Margach DS
e KHW e Minaki DS
o SK1 e Nestor Falls DS
e K2M e Sam Lake DS
e W3C e Sapawe DS

e Shabaqua DS

e Sioux Narrows DS
e Valora DS

e Vermilion Bay DS
e (TS1

o (TS2

e C(TS3

o C(CTS4

e (TS5

e C(CTS6

o (TS7

*Stations with Autotransformers installed

4.4 Thunder Bay Sub-Region

Thunder Bay Sub-Region consists of the Lakehead TS as the 230kV step-down transformation facility which
steps down 230kV to 115kV and supplies customers in the City of Thunder Bay and surrounding areas. The
area is served primarily at 115kV by three step-down transformer stations — Birch TS, Fort William TS, and
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Port Arthur TS #1. Two parallel circuits A7L and A8L connect Lakehead TS to Alexander SS, which then
interconnect Alexander Generating Station ("GS”), Cameron Falls GS, and Pine Portage GS together.

The circuits and stations of the area are summarized in the Table 5 below:
Table 5: Transmission Station and Circuits in the Thunder Bay Sub-Region

115kV circuits 230KV circuits

Hydro One Transformer Stations Generation Stations

e B5 A21L Lakehead TS* o Silver Falls

e B9 A22L Port Arthur TS #1 GS (45MW)
e Bl4 M23L Birch TS e Alexander GS
e BI15 M24L Fort Williams TS (65.1MW)

e R2IB M37L Murillo DS e Cameron

e RILB M38L Nipigon DS Falls GS

e P7B Red Rock DS (7OMW)

e P3B CTs1 e Pine Portage
e SIC CTS2 GS

e P5M CTS3 (143.9MW)
e L3P

e ABP

o 4P

o ATL

e A8L

*Stations with Autotransformers installed

The single line diagram of the Transmission Network of Northwest Ontario region is shown in Figure 4

below.
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Figure 4: Northwest Ontario Transmission Single Line Diagram

4.5 New/Ongoing Transmission Line Projects Connect Sub-Regions

Below three recent/ongoing transmission projects in the Northwest regions reinforce the transmission
corridors of the four sub-regions:

e East-West Tie Reinforcement
o New double circuit 230kV line from Wawa TS to Lakehead TS in the Municipality of
Shuniah, near Thunder Bay, Ontario, with a connection approximately mid-way at the
Marathon TS.
e Waasigan Transmission Line Project
o Phase 1 — New double circuit 230kV line from Lakehead TS to Mackenzie TS;
o Phase 2 — New single circuit 230kV line from Mackenzie TS to Dryden TS.
e Wataynikaneyap Transmission Project
o New single circuit 230kV line from Dinorwic Junction near Dryden to Pickle Lake CTS near
Pickle Lake;
o 115kV Remote connection subsystems north of Pickle Lake and Red Lake.
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5. TRANSMISSION FACILITIES COMPLETED IN THE LAST TEN YEARS
AND/OR ARE UNDERWAY

In this section, all projects that have been completed in the past ten years or currently are underway is
provided and their scope of work is briefly discussed. As a part of this or previous Regional Planning
Cycle(s), several “Major HV Transmission Projects” were recommended in the Northwest Region to
improve the supply capability and reliability.

Hydro One, Next Bridge Infrastructure and Wataynikaneyap Power, three Transmission Asset Owners
(TAO) in the region have undertaken execution of the projects recommended in the past ten years. A
summary and brief description of all the projects completed or are currently underway is given below:

I. Following Major projects were completed during the last ten years:

¢ Manitouwadge TS (2016) — The 115/44kV, 5/7 MVA T1 transformer was replaced with new
115/44kV 25/33/41.7 MVA unit.

e Dryden TS (2018) —-Two 115/44kV, 11/15 MVA transformers were replaced with new 25/33/42
MVA units in addition to replacement of five 115kV breakers.

e Lakehead TS (2017) — Two 230/115kV autotransformers were replaced with new 230/115kV
150/200/250MVA units.

e Birch TS (2015) — One 115/25kV transformer was replaced with a new 115/25kV 25/33/42MVA
unit.

e Ear Falls TS (2022) — One 115/13.2 kV transformer was replaced with a new 115/13.2 kV
7.5/10/12.5MVA unit in addition to replacement of four 115kV breakers.

e East West Tie Reinforcement (2022) — A 450 km, double-circuit, 230kV transmission line from
Wawa TS to Lakehead TS was built with a connection approximately mid-way at Marathon TS.

e Wataynikaneyap Power Project Phase 1 (2022) — A 300 km, single circuit, 230kV transmission line
from Dinorwic to Pickle Lake, Ontario was built with a 230/115kV autotransformer, related
switching facilities and the necessary voltage control devices.

Il. Following Major projects are underway:

e Rabbit Lake SS (2024-2027) —This investment will replace the station equipment identified as in
poor condition and at high risk of failure. Hydro One will replace identified 115kV circuit breakers,
associated disconnect switches, instrument transformers and equipment protections. The scope
of work also involves installing new AC station service, DC battery and PCT building.

e Whitedog Falls SS (2025-2028) — This investment will replace the station equipment identified as
in poor condition and at high risk of failure. Hydro One will replace identified 115kV circuit
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breakers and associated switches. The scope of work also involves replacing and upgrading DC
station supply system.

e Mackenzie TS (2025-2028) — This investment will replace the station equipment identified as in
poor condition and at high risk of failure. Hydro One will replace 230kV circuit breakers, select
protections, and AC/DC station service systems. A new 115/44kV load facility at Mackenzie TS to
replace the one at Moose Lake TS.

e Wawa TS (2026-2029) — This investment will replace the station equipment identified as in poor
condition and at high risk of failure. Hydro One will replace two autotransformers rated
75/100/125MVA, 230/115kV, four 230KV circuit breakers, and four 115kV circuit breakers. The
scope of work also includes replacing associated disconnect switches, protection equipment and
the station service system.

e Wataynikaneyap Power Project Phase 2 (2022-2024 and beyond) — This investment, led by
Wataynikaneyap Power, will construct approximately 1438 km of overhead 115kV, 44kV and 25
kV transmission lines and twenty substations to connect 16 First Nations in two transmission
subsystems by 2024 (10 north of Pickle Lake and 6 north of Red Lake). The Red Lake subsystem
is designed to connect a seventh First Nation beyond 2024.

Note: The planned in-service year for the above projects is tentative and is subject to change.

6. LOAD FORECAST AND STUDY ASSUMPTIONS

6.1. Load Forecast

After verification from the TWG participants, and as no material changes were identified, the
Northwest Region IRRP Load Forecasts were used in development of this Report. TWG participants,
including representatives from LDC’s, Wataynikaneyap Power, IESO and Hydro One, provided
information and input for the IRRP Load forecast, which also includes the inputs from the Municipal
Energy Plans (MEP) and/or Community Energy Plans (CEP).

During the study period, the load in the Northwest Ontario Region is expected to grow at an average
annual rate of approximately 2% in winter from 2023-2033. The Region is winter peaking, so this
assessment is based on winter peak loads.

Figure 5 shows the Northwest Region median winter weather net non-coincident load forecast from
2023-2033. Note that the non-coincident forecast is typically 10-15% higher than the coincident
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forecast in the Northwest region. This assessment is based on non-coincident forecast. In the event
that non-coincident load forecast identifies network element needs, a sensitivity study will be
performed utilizing coincident load forecast. The load forecasts from the Northwest Ontario Region
were adopted as agreed to by the TWG. The load forecast shown is the regional non-coincident
forecast, representing the sum of the load in the area for the step-down transformer stations.

The main factor contributing to the deviation between the load forecasts in the IRRP and the RIP is
the mining sector forecast. In the IRRP, the mining forecast was considered final as of the end of 2021.
However, after the completion of IRRP, IESO has provided an updated reference scenario for the
mining forecast, accounting for potential future mining projects. As a result, this updated mining
forecast contributes to the variation between the load forecasts in the IRRP and RIP beyond 2026.

Non-coincident forecast for the individual stations in the region is available in Appendix A and is used
to determine any need for station capacity relief in the region.

Northwest Ontario Non-Coincident Winter Load Forecast
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Figure 5: Northwest Ontario Region Winter Non-Coincident Net Peak Load Forecast

6.2. Other Study Assumptions
The following other assumptions are made in this report.

e The study period for the RIP assessments is 2023-2033. However, a longer term forecast up to
2040 is provided to identify long-term needs and align with the Northwest region IRRPs.
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e | DCs reconfirmed load forecasts up to 2033. A longer term forecast up to 2040 is adopted with
IRRP load forecast. The additional three years of forecasts were extrapolated based on growth
rate as a reasonable position to complete the 20 years period.

o All planned facilities for which work has been initiated and are listed in section 4 are assumed to
be in-service.

e This region is winter peaking, so this assessment is based on winter peak loads. However, since
summer transmission line ratings are more constrained, Section 7.3 Transmission Line Capacity
Needs is based on potential summer peak load demands.

e Station capacity adequacy is assessed by comparing the non-coincident peak load with the
station’s normal planning supply capacity, assuming a 90% lagging power factor for stations
having no low-voltage capacitor banks and 95% lagging power factor for stations having low-
voltage capacitor banks, or on the basis of historical power factor data.

¢ Normal planning supply capacity for transformer stations in the region is determined by the
summer 10-day Limited Time Rating (LTR) or by using the winter 10-day LTR if performing a winter
season assessment.

e Bulk transmission line and auto-transformation capacity adequacy is assessed by using coincident
peak loads in the area. Capacity assessment for radial lines and stepdown transformer stations
use non-coincident peak loads.

e Adequacy assessment is conducted as per ORTAC.

7. SYSTEM ADEQUACY AND REGIONAL NEEDS

This section reviews the adequacy of the existing Transmission Systems and Transformer Station facilities
supplying the Northwest Region and lists the facilities requiring reinforcement over the near and midterm
period. The adequacy assessment assumes that all the projects that are currently underway, listed in
“Section 5” are completed.

In current regional planning cycle, the following regional assessments were completed, and their findings
were used as inputs to this RIP report:
o Northwest Region Second Cycle Needs Assessment Report completed in July 2020 by Hydro One
e Northwest Region Second Cycle Scoping Assessment Report completed in January 2021 by the
IESO
e Northwest Region Second Cycle Integrated Regional Resource Plan Report completed in January
2023 by the IESO
The Technical Working Group identified several regional needs based on the forecasted load demand over
the near to mid-term period in the reports mentioned above. The results of the Adequacy Assessment to
define the needs are discussed in sub-sections “7.1 to 7.4” and a detailed description and status of plans
to meet these needs are given in “Section 8” of this report.
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7.1. Asset Renewal Needs for Major HV Transmission Equipment

In addition to the asset renewal needs identified in previous regional planning cycle, Hydro One and TWG
has also identified new asset renewal needs for major high voltage transmission equipment that are
expected to be replaced over the next 10 years in the Northwest Region. The complete list of major HV
transmission equipment requiring replacement in the Northwest Region is provided in table 6 in this sub-
section. Hydro One, Next Bridge Infrastructure and Wataynikaneyap Power are the Transmission Asset
Owners (TAQ) in the Region.

Asset Replacement needs are determined by asset condition assessment. Asset condition assessment is
based on a range of considerations such as:

e Equipment deterioration due to aging infrastructure or other factors,
e Technical obsolescence due to outdated design,

e lack of spare parts availability or manufacturer support, and/or

e Potential health and safety hazards, etc.

The major high voltage equipment information shared and discussed as part of this process is listed below:
e 230/115kV autotransformers
e 230 and 115kV load serving step down transformers
e 230 and 115kV breakers where:
replacement of six breakers or more than 50% of station breakers, the lesser of the two
e 230 and 115kV transmission lines requiring refurbishment where:
Leave to Construct (i.e., section 92) approval is required for any alternative to like-for-like
e 230 and 115kV underground cable requiring replacement where:

Leave to Construct (i.e., section 92) approval is required for any alternative to like-for-like

Table 6: Major HV Transmission Asset assessed for Replacement in the region
Station/Circuit Need Description Planned ISD

Replace equipment identified in deterioration and
technical obsolescence
Replace equipment identified in deterioration,
Whitedog Falls SS technical obsolescence and lack of spare parts 2025-2028
availability and no manufacturer support
Replace equipment identified in deterioration and

Rabbit Lake SS 2024-2027

Mackenzie TS ) 2025-2028
technical obsolescence
ReD] Caui . - -
Wawa TS eplace qumgnt deterioration due to aging 2026-2029
infrastructure
Marathon TS Replace equipment identified in deterioration and 2026-2029

technical obsolescence
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Replace equipment identified in deterioration and

Lakehead TS i 2028-2031
technical obsolescence
Lakehead TS Replace Condenser 98 identified in deterioration 2027
and technical obsolescence
Repl ipment identified in deterioration an
Fort Frances TS eplace equipment identified in deterioration and 2029-2032

technical obsolescence
Replace equipment identified in deterioration,
Kenora TS technical obsolescence and lack of spare parts 2030-2033
availability and no manufacturer support
Note: The planned in-service year for the above projects is tentative and is subject to change.

7.2. Station Capacity Needs

Over the study period 2023-2033 RIP reviewed the capacity of all the 230kV, 115kV Transforming stations
and 115kV step down Distribution stations within the Northwest Ontario Region. The NA and IRRP studies
had previously indicated that the following stations require capacity relief within the study period. This
RIP has further confirmed those needs and based on the load forecast, the stations which require capacity
relief during the study period are shown in Table 7 below. The need timeframe defines the time when the
peak load forecast exceeds the most limiting seasonal (winter) Limited Time ratings.

Table 7: Northwest Ontario Region Station Capacity Needs in the study period

Sr.no. Station Name Capacity (MVA) | 2023 Historical Station 10- Need Date
Loading (MW) day LTR
(MW)
1 Margach DS 11.60 10.07 10.44 2023
2 Crilly DS 2.40 2.28 2.16 2027
3 White Dog DS 3.20 2.37 2.88 2027
4 White River DS 15.60 12.02 14.04 2029
5 Sam Lake DS 24.00 23.34 21.06 Now
6 Kenora MTS 26.00 19.13 23.40 2030

The options and preferred solutions to address these needs are discussed further in Section 8 of the
report.
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Over the study period 2023-2033 RIP reviewed the capacity of all the 230kV and 115kV Transmission lines
within the Northwest Region. The NA and IRRP studies had previously indicated that the following
Transmission lines potentially require capacity relief within the study period. This RIP has further
confirmed those needs and based on the load forecast and following contingencies, the Transmission lines
which require capacity relief during the study period are shown in Table 8 below. The mining sector load
materialization timing drives the need timeframe. It defines when the peak load forecast exceeds the

most limiting seasonal (summer) Limited Time ratings.

Table 8: Northwest Ontario Region Transmission Line Capacity Needs in the study period

Sr.no. Name of Circuit Name of Section Contingency LTE Line Need Date
Rating (Amps)
1 E2R Ear Falls TS — Red Lake TS NA 421 TBD
2 E4D Dryden TS — Ear Falls TS NA 410 TBD
3 M2w Pic JCT — Manitouwadge JCT NA 290 TBD

The options and preferred solutions to address these needs are discussed further in Section 8 of the

report.

7.4. System Reliability, Operational and Load restoration Needs
Load security and load restoration needs were reviewed as part of the current study. The ORTAC Section

7 requires that no more than 600 MW of load be lost as a result of loss of 2 transmission elements.

Furthermore, loads are to be restored in the restoration times* specified as follows:

. All loads must be restored within 8 hours.
. Load interrupted in excess of 150 MW must be restored within 4 hours.
. Load interrupted in excess of 250 MW must be restored within 30 minutes.

The IRRP studies had previously indicated that the following stations and transmission line require actions
on system reliability and operational improvement. The RIP further confirms those needs with regards to
System Reliability and Operation requirements.

! These approximate restoration times are intended for locations that are near staffed centers. In more

remote locations, restoration times should be commensurate with travel times and accessibility.
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Table 9: Northwest Ontario Region System Reliability and Operational Needs in the study period

Station/Circuit Need Description

Planned outages considering station single suppl
Fort France MTS g . g. J PPy
configuration
E1C Operation and high voltage under a normally open
configuration

The options and preferred solutions to address these needs are discussed further in Section 8 of the
report.

8. REGIONAL PLANS

This section discusses the regional electric supply needs and presents all the wires alternatives considered
to address these needs and identifies the best and preferred wires solutions for the Northwest Ontario
region. These needs include those previously identified in the NA and IRRP for the Northwest Ontario as
well as any new needs identified during the RIP phase. All references to costs included in the alternative
analysis are considered as planning allowances? and are used for comparative purposes only and may
vary. The Needs in the region are summarized below in Table 10 below:

Table 10: Near/Mid-term Needs Identified in the region

. A . . RIP Report
Station/Circuit Name Description of Need Need Date .
cc CUN
Asset Renewal Needs
) Repl i tidentified i
Rabbit Lake S$ epace equipment [asntied in 2024-2027 811
deterioration and technical obsolescence
Replace equipment identified in
. deterioration, technical obsolescence and
Whitedog Falls SS . 2025-2028 8.1.2
lack of spare parts availability and no
manufacturer support
Mackenzie TS Replace equipment identified in 2025-2028 8.13
deterioration and technical obsolescence
ReD] Caui - -
Wawa TS eplace qU|.pm§nt deterioration due to 2026-2029 814
aging infrastructure

2 Allowances do not include real estate costs, environmental impacts and other costs not directly
associated with the electrical infrastructure.
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Repl i tidentified i
Marathon TS .ep a.ce equipmen .I emiedin 2026-2029 8.1.5
deterioration and technical obsolescence
Repl i tidentified i
Lakehead TS 'ep af:e equIpmen .I eminedin 2028-2031 8.1.6
deterioration and technical obsolescence
Replace Condenser C8 identified in
Lakehead TS place © tdentmed! 2027 8.1.6
deterioration and technical obsolescence
Fort Frances TS Replace equipment identified in 2029-2032 8.1.7
deterioration and technical obsolescence
Replace equipment identified in
deterioration, technical obsolescence and
Kenora TS oration, ecnnical 0980 2030-2033 8.1.8
lack of spare parts availability and no
manufacturer support
Station Capacity Needs
Margach DS Station Capacity Needs 2023 8.2.1
Crilly DS Station Capacity Needs 2027 8.2.2
White Dog DS Station Capacity Needs 2027 8.2.3
White River DS Station Capacity Needs 2029 8.24
Sam Lake DS Station Capacity Needs Now 8.25
Kenora MTS Station Capacity Needs 2030 8.2.6
Transmission Line Capacity Needs
C ity Needs of Section Ear Falls TS — Red
2R apacity Needs of Section Ear Falls e 18D 831
Lake TS
ity N f ion D TS-E
EAD Capacity Needs of Section Dryden TS — Ear 8D 831
Falls TS
Capacity Needs of Section Pic JCT —
M2W pacity ee on ™ TBD 8.3.2
Manitouwadge JCT
System Reliability, Operational and Load restoration Needs
The planned transmission outage caused
Fort France MTS customer interruptions due to the station's 2023 8.4.1
single supply configuration.
Supply capacity limitations with E1C
E1C Operation and PPly capacity .
. operated normally closed; high voltage 2023 8.4.2
High Voltage

issues with E1C operated normally open
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Other Planning Considerations

Fort William TS Shunt
Capacitor Banks
Replacement

Temporary capacitor banks to be replaced

. . 2026-2027 8.5.1
with permanent units

8.1 Asset Renewal Needs for Major HV Transmission Equipment

The Asset renewal assessment considers the following options for “right sizing” the equipment:

e Maintaining the status quo

e Replacing equipment with similar equipment with lower ratings and built to current standards

¢ Replacing equipment with similar equipment with Jower ratings and built to current standards by
transferring some load to other existing facilities

e Eliminating equipment by transferring all the load to other existing facilities

e Replacing equipment with similar equipment and built to current standards (i.e., “like-for-like”
replacement)

e Replacing equipment with higher ratings and built to current standards

From Hydro One’s perspective as a facility owner and operator of its transmission equipment, do nothing
is generally not an option for major HV equipment due to safety and reliability risk of equipment failure.
This also results in increased maintenance cost and longer duration of customer outages.

e Equipment deterioration due to aging infrastructure or other factors,
e Technical obsolescence due to outdated design,

o Lack of spare parts availability or manufacturer support, and/or

e Potential health and safety hazards, etc.

8.1.1. Rabbit Lake SS
Rabbit Lake SS, a North American Electric Reliability Corporation (NERC) Bulk Electrical System
station, was originally built in 1956 and is located within the city limits of Kenora, Ontario. The
switching station has six 115kV transmission lines connecting to three customer generating
stations (CGSs) as well as Whitedog Falls SS, Kenora TS, Fort Frances TS, Dryden TS, and the
interconnection with Manitoba Hydro. There are six 115kV oil circuit breakers and two 115kV SF6
circuit breakers in the yard.

Hydro One has plans to replace equipment identified in deterioration due to aging infrastructure
and technical obsolescence due to outdated design. The scope of work involves replacing 115kV
circuit breakers, associated disconnect switches, instrument transformers and equipment

protections. A New AC station service, DC battery and PCT building will also be installed.
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This investment will help maintain the reliability of supply to area customers and reduce the risk
of interruptions caused by station equipment failure. The project is currently planned to be
completed in 2024-2027.

8.1.2. Whitedog Falls SS
Whitedog Falls Switching Station (SS) located approximately 80 km northwest of the City of
Kenora, containing three 115kV circuits that terminate at the station with four circuit breakers,
connecting to Rabbit Lake SS, Caribou Falls GS, and Whitedog Falls GS.

Hydro One has plans to replace equipment identified in deterioration due to aging infrastructure
and technical obsolescence with little or no spare parts and manufacturer support. The scope of
work involves replacing 115kV circuit breakers and associated disconnect switches. Replacement
and upgrades of the DC station supply system will also be part of this investment,

This investment will help maintain the reliability of supply to area customers and reduce the risk
of interruptions caused by station equipment failure. The project is currently planned to be
completed in 2025-2028.

8.1.3. Mackenzie TS

Mackenzie TS is a 230/115kV station is located approximately 200 km west of Thunder Bay,
Ontario. Mackenzie TS has six 230kV breakers which are about 46 years old. The station is a major
station for Waasigan transmission line reinforcement project.

Hydro One has plans to replace station equipment identified in deterioration due to aging
infrastructure and technical obsolescence with minimal spare parts and manufacturer support.
The scope of work involves replacing the existing 230/115kV 75/125 MVA autotransformer with
new 230/115kV 75/100/125 MVA. The project will also replace 230kV circuit breakers, select
protections, and AC/DC station service systems. Hydro One has also planned to install a new
115/44 kV load facility at the station to replace the one at Moose Lake TS, optimizing the area
supply configuration.

This investment will help maintain the reliability of supply to Atikokan Hydro customers and
reduce the risk of interruptions caused by station equipment failure. This project is currently
planned to be completed in 2025-2028.

8.1.4. WawaTS
Wawa TS is a 230/115kV transformer station, located southeast of the township of Wawa in
northern Ontario. It was put in-service in 1969. The station is a major hub for connecting the
Northeast, Northwest and Hydro One Sault Ste. Marie transmission systems. The existing
autotransformers, oil circuit breakers, disconnect switches, protection and control, station
service, and other ancillary facilities are in poor condition and in deterioration that require
replacement to maintain the operability and reliability of the station.
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Hydro One has plans to replace all deteriorated equipment at the station. The scope of work
involves replacing two 239-121/13.9kV 75/100/125 MVA autotransformers, four 230kV circuit
breakers, and four 115kV circuit breakers. In addition, the scope of work also includes replacing
associated disconnect switches, protection equipment and station service system.

This investment will improve transmission system reliability and reduce the risk of interruptions
caused by station equipment failure. This project is currently planned to be completed in 2026-
2029.

8.1.5. Marathon TS

Marathon TS is a 230/115kV transformer station, located in the City of Marathon in northern
Ontario. It was put in-service in 1970. The station is critical to the transmission system of the
Northwest and a major hub for East-West power transfer. All four 115kV oil circuit breakers at the
station are about 40 years old, and three 230kV circuit breaker at the station are about 48 years
old.

Hydro One has plans to replace station equipment identified in deterioration due to aging
infrastructure to ensure the reliability of the transmission system and supply to customers. The
scope of work involves replacing three 230kV circuit breakers with new SF6 breakers, and four
115kV circuit breakers with new SF6 breakers. The replacement of disconnect switches,
protection equipment, and AC station service system will also be part of this investment.

In addition to component replacement. this project will separate and re-terminate two branches
of 115kV circuit M2W. M2W is a radial transmission line consisting of two independent branches
that merge into 1 switching position at the entry point of Marathon TS. To unbundle, Hydro One
will install one additional 115KV circuit breaker with associated protections in order to create a
new switching position at Marathon TS 115kV bus.

This investment at Marathon TS will improve transmission system reliability performance and
reduce the risk of interruptions caused by station equipment failure. This project is currently
planned to be completed in 2026-2029.

8.1.6. Lakehead TS

Lakehead TS is a 230/115kV transformer station which was put in-service in 1955, located
northeast of the city of Thunder Bay in norther Ontario. The station is critical to the transmission
system of the Northwest, a major hub for East-West power transfer, and a major station for
Waasigan transmission line reinforcement project. The station is classified as Bulk Electric System
(BES) under NERC standards.

8.1.6.1 HV Component Replacement

Hydro One has plans to replace all station equipment identified in deterioration due to aging
infrastructure to ensure the reliability of the transmission system and supply to the customers.
The scope of work involves replacing high voltage circuit breakers with new SF6 breakers,
replacing eight 115kV circuit breakers with new SF6 breakers, replacing protection equipment
associated with 115kV facilities and the synchronous condenser, replacing select switches, and

replacing/upgrading AC station service system.
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This investment will improve transmission system reliability and reduce the risk of interruptions
caused by station equipment failure. This project is currently planned to be completed in 2028-
2031.

8.1.6.1 Condenser C8 Replacement

The transformers T7 and T8 at Lakehead TS are 239/121/13.9 kV 250 MVA autotransformers with
primary and secondary windings connecting to the 230kV and 115kV systems, respectively. The
tertiary windings of T7 and T8 are rated at 60MVA. In 2009, a -40/+60Mvar SVC replaced a poor
condition condenser connected at T7 tertiary bus. The SVC consists of a 100Mvar TCR and a
60Mvar filter. A recent condition assessment has highlighted the poor condition and high risk of
failure associated with C8, a synchronous condenser connected to T8's tertiary bus. To address
this issue, Hydro One consulted with IESO to explore the options of maintaining the status quo,
removing the condenser, or replacing it with appropriately sized equipment. The consideration of
the need for condenser inertia was also part of the assessment.

Following discussions between IESO and Hydro One, it has been recognized that replacing C8 with
a static synchronous compensator (STATCOM) is the preferred solution. To ensure optimal
controller coordination, the recommended replacement strategy involves sourcing the STATCOM
from the same vendor as the existing SVC. By installing a STATCOM with the same capacity and
connecting it to the 13.8kV tertiary winding of transformer T8, effective voltage control of the
230kV bus at Lakehead can be achieved in coordination with the existing SVC at T7. This asset and
infrastructure replacement will effectively mitigate the risks associated with equipment failure
and enhance the overall reliability of the system. It's important to note that IESO is currently
conducting further studies to assess the reactive power needs in northern Ontario.

8.1.7. FortFrances TS

Fort Frances TS is in the Town of Fort Frances and was put in-service in 1947. Hydro One has plans
to replace equipment identified in deterioration due to aging infrastructure and technical
obsolescence. The scope of work involves replacing high voltage circuit breakers,
replacing/upgrading AC/DC station service systems and protection equipment.

This investment will improve transmission system reliability and reduce the risk of interruptions
caused by station equipment failure. This project is currently planned to be completed in 2029-
2032.

8.1.8. KenoraTS

Kenora TS is a 230/115kV station in-service since 1972 and located in east side of Kenora City,
Ontario. The station is critical to supply of the city of Kenora and the interconnection with the
province of Manitoba.

Hydro One has plans to replace station equipment identified in deterioration due to aging
infrastructure and technical obsolescence with minimal spare parts and manufacturer support.
The scope of work involves replacing high voltage circuit breakers, protection equipment and
replacing/upgrading AC/DC station service systems.
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This investment will improve transmission system reliability and reduce the risk of interruptions
caused by station equipment failure. This project is currently planned to be completed in 2030-
2033.

8.2 Station Capacity Needs

A Station Capacity assessment was performed over the study period 2023-2033 for the 230kV ,115kV
Transformer stations and 115kV step down Distribution stations in the Northwest Ontario Region using
either the summer or winter peak load forecasts that were provided by the study team. Based on the
results, the following Station capacity needs have been identified in the during the study period:

8.2.1 Margach DS—115kV — Distribution Station Step-Down Transformer Capacity Needs (2023)

Margach DS is approximately 10 km east of Kenora. Margach DS presently has two 115/ 26.5kV 7.5MVA
transformers (T1/T2) with a winter LTR of 10.4MW. The historical demand at Margach DS has remained
stable, consistently just below 10 MW. The station will exceed its normal supply capacity in 2023.

Table 11: Margach DS Load Forecast

LTR Load Forecast (MW)
Station

(MW) | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033
Malg%a‘:h 104 | 10.50 | 10.48 | 10.47 | 10.48 | 1051 | 10.53 | 10.53 | 10.53 | 10.55 | 10.55 | 10.58

The following alternatives were considered to address Margach DS capacity need.
Alternative 1: Install Transformer Fan Monitoring.

Installing transformer fan monitoring is a relatively inexpensive solution to increase the station LTR by
enabling the use of higher thermal ratings on the existing transformers.

Alternative 2: Maintain Status Quo

Considering that the peak loading in 2022 was 9.96 MW and there is only anticipated natural residential
load growth, maintaining the status quo is also considered a viable solution.

The LDC- Hydro One Distribution recommends alternative 2 as the preferred solution at the time of this
RIP. Regarding alternative 1, the LDC has incorporated it into its investment plan with an anticipated
implementation date in 2025. Given the gradual growth in station loading and the existing plan in place,
the LDC will closely monitor the station's load and take necessary actions if required before 2025, ensuring
a smooth transition to Alternative 1.
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8.2.2  Crilly DS— 115kV - Distribution Station Step-Down Transformer Capacity Needs (2027)

Crilly DS is a small (~2.2 MW LTR) station supplied from 115kV transmission circuit M1S and has a 6.6 kV
bus shared with Sturgeon Falls CGS, a small hydroelectric plant located approximately 50 km west of
Atikokan. This legacy non-standard supply arrangement results in annual outages at Crilly DS during
maintenance periods of the generator. Backup power from diesel generation is utilized when Sturgeon
Falls is offline. Moreover, the station equipment is approaching its end-of-life, and limited space
constraints limit refurbishment options on-site.

Crilly DS is expected to exceed its capacity in 2027 due to incremental growth in the community.

Table 12: Crilly DS Load Forecast

LTR Load Forecast (MW)
Station

(MW) | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033

Crilly DS 216 | 214 | 214 | 215 | 216 | 218 | 219 | 220 | 221 | 223 | 224 | 2.25

To address this capacity issue, the TWG has identified the following alternatives for consideration:
Alternative 1: Refurbish Crilly DS at the current location

This alternative is likely the least costly solution, but Crilly DS will still rely on backup power from diesel
generation during outages at Sturgeon Falls CGS.

Alternative 2: Rebuild Crilly DS at a different location as a 115/25 kV HVDS

This alternative entails rebuilding Crilly DS at a different location, operating as a 115/25 kV HVDS station.
The new site would be situated closer to the existing station and supplied by the 115kV transmission
circuit M1S.

Alternative 3: Rebuild Crilly DS at a different location as a 230/25 kV TS (connected to F25A closer to
the community served by Crilly DS)

This alternative will rebuild the station and operate it as a 230/25kV Transformer Station (TS).

Alternative 4: Replace Crilly DS with 115:25kV padmount transformer (transformer enclosed in a
grounded cabinet that can be accommodated outside the existing station fence)

This alternative requires further investigations on the feasibility of configuring the station with a
padmount transformer.

Hydro One Distribution are considering all 4 alternatives. Due to the radial supply nature of M1S, reliability
concerns can only be partially addressed by upgrading station assets at Crilly DS. Considering the timeline
and the need for further assessment, the LDC has indicated that additional studies and investigations are
required to evaluate the cost and benefits of all four alternatives before determining the preferred
solution to address the station capacity needs projected for 2027. In the interim, the LDC will closely
monitor the loading of Crilly DS and take appropriate actions if the load grows faster than forecasted. This
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proactive approach will ensure that any capacity challenges are promptly addressed. By conducting
thorough analyses and closely managing the station’s loading, the LDC aims to make informed decisions
and select the most suitable alternative to meet the future capacity requirements of Crilly DS.

8.2.3 Whitedog DS — 115kV - Distribution Station Step Down Transformer Capacity Need (2027)

Whitedog DS is a distribution station that receives its supply from the OPG Whitedog GS 13.8kV bus. The
station is comprised of three 0.667MVA single-phase transformers, with an additional single-phase
transformer serving as a spare. All the single-phase transformers in the station are 75 years old. Currently,
Whitedog DS is connected to a single feeder (12.48kV) that supplies the Whitedog First Nation community.

Whitedog DS is expected to exceed its capacity in 2027 due to incremental growth in the community.
Recently, the Whitedog First Nation also expressed plans for growth and expansion within their
community and it is at the preliminary stage of development. To support this potential load growth, the
capacity of the Whitedog DS station would need to be increased. In addition, OPG is planning system
renewal work on this 13.8 kV bus and needs to coordinate scope and cost with the LDC if the connection
is to be maintained.

Table 13: Whitedog DS Load Forecast

LTR Load Forecast (MW)
Station

(MW) | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033
Wh'[t)zdog 288 | 280 | 282 | 285 | 287 | 292 | 2.95 | 299 | 301 | 3.05 | 3.07 | 3.11

To address this capacity issue, the TWG has identified the following tentative alternatives for
consideration:

Alternative 1: Replace the existing transformers with a larger size

This alternative will allow Whitedog DS to remain connected to the OPG bus. But it involves expanding
the existing site to accommodate larger-size transformers, which need OPG’s approval since OPG owns
the land. Additionally, OPG is in the process of refurbishing the Whitedog GS switchgear; if the DS is to
remain connected to OPG, the scope of work is subject to coordination with OPG.

Alternative 2: Relocate Whitedog DS as a 115/12.48 kV DS

This alternative will relocate Whitedog DS with a larger size transformer to the Hydro One Whitedog
Switching Station, connecting it to the transmission 115kV bus. This solution may require a small site
expansion, which would necessitate approval from OPG.

Alternative 3: Maintain Status Quo
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This alternative will not take action at this point and continue monitoring if the forecasted load growth
materializes. This alternative requires the LDC to work with the generator to land on an amicable
solution for the generator’s system renewal work.

The LDC — Hydro One Distribution recommends alternative 3 maintaining the status quo for now. While
the Whitedog First Nation has expressed plans for future growth, they are currently in the preliminary
stage, indicating that the load demand increase might not materialize in the immediate future.
Maintaining the status quo allows the LDC to closely monitor the actual load growth and assess its
sustainability before committing to significant infrastructure changes. If the projected increase
materializes, appropriate corrective actions will be taken. This approach ensures that the LDC can respond
effectively to the evolving needs of the Whitedog First Nation while maintaining a reliable power supply
to the community.

8.2.4  White River DS — 115kV - Distribution Station Step Down Transformer Capacity Need (2029)

White River DS is a 115/26.8 kV step down distribution station supplying the Town of White River. The
station has two 7.5/10MVA transformers both in service serving the load with a LTR of 14.04MW.
However, the station is lacking the provision of a spare transformer as a backup in the event of a failure.
Currently, if one of the transformers fails, the load can be transferred to the remaining operational unit.
With the projected load growth, White River DS’s contingency capacity to fully restore the load following
a contingency will be compromised, specifically, in the event of one transformer failure, the failed
transformer's load cannot be offloaded to the other transformer at the station due to overloading as the
load grows in the area. Hence, the station is expected to exceed the contingency capacity in 2029.

Table 14: White River DS Load Forecast

. LTR Load Forecast (MW)
Station
(MW) | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033
R\i/\\//:rltlgs 14.04 | 13.42 | 13.51 | 13.69 | 13.80 | 13.91 | 14.00 | 14.09 | 14.18 | 14.27 | 14.35 | 14.44

To address this capacity issue, the TWG has identified the following tentative alternatives for
consideration:

Alternative 1: Maintain Status Quo

This alternative will not take action at this point and continue monitoring if the forecasted load growth
materializes.

Alternative 2: Install a MUS Facility

There is a tentative plan for the LDC to look into installing a MUS facility at the station; in such case, the
station contingency capacity can be increased with the additional MUS facility. It is also recognized as
the most cost-effective solution to address the need.

The LDC — Hydro One Distribution recommends alternative 1 to maintain the status quo as the preferred
solution. Based on the load forecasts, White River DS will exceed contingency capacity in 2029. The next
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cycle of regional planning will commence in 2025. It will allow the working group to reevaluate this need
and confirm if the capacity needs at White River DS still holds in 2028. Should this be the case, the study
group at that moment will decide the best course of action to fill this need.

8.2.5 Sam Lake DS — 115kV -Distribution Station Step Down Transformer Capacity Need (Now)

Sam Lake DS is a Hydro One Distribution owned 115/25kV High Voltage Distribution Station (HVDS)
supplied from 115kV circuit K3D. The station is the sole supply for Sioux Lookout Hydro LDC. It contains
two 115kV/25kV 15/20/25MVA transformers (T1 and T2) and only one of the transformers is in-service at
any given time. The station is projected to exceed its normal supply capacity this year. A Local planning
study®was conducted and was published in January 2023 with a TWG* recommended solution to address
the need.

. LTR Load Forecast (MW)
Station
(MW) | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033
SamDéake 216 | 2822|2847 |2867|2870|28.72 | 28.74 | 28.74 | 28.74 | 28.78 | 28.81 | 28.87

The following alternatives were considered by the TWG in the Local Planning study:
Alternative 1 —T1 and T2 Transformer both in service at Sam Lake DS

Currently, only one of the transformers is on load, while the other is a hot spare in case of a transformer
contingency. Therefore, the additional capacity can be made available if both T1 and T2 are in service.

Alternative 2 - Install fan monitoring on T1 and T2 at Sam Lake DS

As discussed in section 2, T1 and T2 transformers at Sam Lake DS are currently equipped with unmonitored
fans, and it is not reliable to load the transformers at the maximum fan-cooled rating without a fan
monitoring system. Therefore, installing fan monitoring can increase the station capacity at Sam Lake DS.

Alternative 3 — Install an additional (3rd) transformer at Sam Lake DS

An additional transformer at Sam Lake DS can also increase the capacity at Sam Lake DS.
Alternative 4 — Construct a new 115kV/25kV station supplied from Hydro One’s K3D Circuit

A new High Voltage Distribution Station (HVDS) can be built to increase the capacity of the area.

Alternative 5 — Construct a new 230kV/25kV station supplied from Wataynikaneyap transmission
system

3 Local Planning — Report (Sam Lake DS
4 Local Planning Technical Working Group Members: Hydro One Inc. (Transmission), Hydro One Inc.
(Distribution) and Sioux Lookout Hydro.



https://www.hydroone.com/abouthydroone/CorporateInformation/regionalplans/northwestontario/Documents/Sam_Lake_Local_Planning_Final_Report.pdf
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A new station can be built and supplied from the new Wataynikaneyap 230kV system, which would bring
in a new transmission supply and significantly improve the load supply diversity at the Sam Lake DS area
in case of a K3D outage.

The TWG have conducted a coordinated review and evaluation of all the alternatives to address the local
capacity need. The TWG recommended Alternative 2 — Install fan monitoring on T1 and T2 at Sam Lake
DS. This alternative allows Hydro One Distribution and Sioux Lookout Hydro to address the capacity need
in the timeframe required (based on the winter conservative load forecast) and maintain supply reliability
to the Sam Lake area customers. This alternative is the lowest cost option and achieves the best balance
between cost versus local system benefits.

8.2.6 Kenora MTS — 115kV - Transmission Station Capacity Need (2030)

Kenora MTS is currently equipped with 115/12.5 KV transformers T1, T2 and T4. T1 and T4 have a rating
of 9/12 MVA, while T2 has a rating of 10/13/14 MVA. The station's total planning winter LTR is 23.4MW.
Therefore, this station will exceed its normal supply capacity in 2030.

Table 15: Kenora MTS Load Forecast

LTR Load Forecast (MW)
Station

(MW) | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033
Kel\/lnfsra 234 | 214 | 217 | 219 | 221 | 225 | 229 | 232 | 235 | 238 | 24.1 | 244

Synergy North has received inquiries from potential customers seeking new connections, but formal
agreements still need to be finalized. Although these new connection loads have not been incorporated
into the forecast, an annual growth rate of 1.25% has been applied to account for the significant level of
development interest. The following wires and non-wires alternative solutions are considered:

Alternative 1: Expand Kenora MTS with an Additional Transformer

Install an additional transformer and associated protections, control, and structures with an expansion of
the existing station.

Alternative 2: Construct a new substation across the city from the existing station

The proposed new substation will be located on the city's west side. In addition to increasing the supply
capacity, this solution will provide substantial distribution system benefits by reducing the feeder length
required to reach the customers and improving the distribution system performance.

Alternative 3: Non-Wires Solutions

IRRP recommends three non-wire alternatives. A 4AMW gas generation facility, a 6-hour 4MW (24MWh)
battery, or a combination of energy efficiency measures and demand response are feasible options. This
alternative will provide potential distribution benefits to the end customers.
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Alternative 4: Maintain Status Quo

This alternative is considered based on the long-term horizon of the need. Kenora MTS will exceed station
capacity in 2030 based on the load forecasts provided by the LDC. The next cycle of regional planning will
commence in 2025 and will allow the working group to reevaluate this need and confirm if the station
capacity need still holds true in 2028. Should this be the case, the TWG at that moment will decide the
best course of actions to address this need.

The TWG recommends Alternative 4 as the preferred solution at this RIP. Considering the long-term
outlook of the need, the LDC intends to move forward by retaining the services of a consultant to assist
in understanding the pricing of each of the proposed alternatives. Prior to determining the preferred
alternative an investigation of the total costs and benefits of each solution will be completed. The LDC
does not intend to engage in any material investments prior to 2028 to mitigate the challenge of Kenora
MTS reaching its thermal capacity, instead continued study and monitoring of load growth and customer
connections is anticipated to trigger investment. To fully understand the preferred alternative and
investment benefits, the LDC intends to incorporate and quantify the benefits of grid scale and behind-
the-meter (BTM) energy storage solutions that may allow for access to many different services reducing
the cost of reliable service to the City of Kenora.

Furthermore, the LDC recognizes that non-wires alternative could be developed in stages to reduce cost
and align with the load growth as compared to a traditional wires investment (e.g., new substation.) This
offers enhanced reliability for radially supplied customers that would otherwise not have effective options
to improve their reliability, particularly for momentary outages.

The roadmap below has been prepared to ensure that the LDC remains well positioned to address the
challenge with sufficient time for deployment and with the most cost-effective solution for its customers.

Investigate Monitor OEB
IESO Funding FEI Guidance
Tradtional Assess RFI for Storage
Wires Estimate Physical Site Costs/Contracts
(new station) Constraints

Figure 6: Kenora MTS Strategy Roadmap

8.3 Transmission Lines Capacity Needs

All line and equipment loads shall be within their continuous ratings with all elements in service and within
their long-term emergency ratings with any one element out of service. Following contingencies, lines
may be loaded up to their short-term emergency ratings where control actions such as re-dispatch,
switching, etc. are available to reduce the loading to the long-term emergency ratings. A Transmission
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Lines Capacity Assessment was performed over the study period 2023-2033 for the 230kV and 115kV
Transmission line circuits in the Northwest Region by assessing thermal limits of the circuit and the voltage
range as per ORTAC to cater this need. Based on the results, the Northwest region currently does not have
a firm supply capacity need. But it is important to consider the potential impact of large mining and
industrial developments that can quickly consume the remaining supply capacity with minimal lead time.
After engaging with development proponents and stakeholders during the IRRP phase, the Technical
Working Group (TWG) identified three potential transmission circuits, E4D, M2W and E2R, that may
require additional supply capacity if all proposed projects materialize.

8.3.1 E4D and E2R — 115kV — Capacity Needs under Mining Sector Development

The E4D circuit supplies the Ear Falls and Red Lake area, while the E2R circuit serves the Red Lake area
north of Dryden. The E4D circuit has a continuous summer rating of 410 A, equivalent to approximately
72 MW. Additionally, there is a combined 18 MW of dependable hydro generation output from three
hydroelectric power stations. Considering the thermal capability and hydro generation, the load capability
of the E4D circuit is approximately 90 MW during the summer. It is worth noting that the winter load
meeting capability is expected to be higher due to the circuit's higher thermal rating and increased hydro
generation output.

As for the E2R circuit, it has a continuous summer rating of 421 A, translating to a load meeting capability
of approximately 74 MW. The E2R circuit's continuous winter rating is 528 A, resulting in a load meeting
capability of approximately 93 MW due to pre-contingency thermal and voltage limitations, meaning a
load of 93 MW also causes pre-contingency voltage declines at Red Lake TS.

The IRRP forecasts the summer peak demand of the E4D circuit to reach 67 MW in 2032, and the summer
peak demand of the E2R circuit to reach 61 MW in the same year.

The system area map is shown below in Figure 7:
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Figure 7: Dryden - Ear Falls - Red Lake Map

Considering the potential combined area load growth from mining and Wataynikaneyap Power customer
connections, which could increase by 50-115 MW by 2028, a few mining and industrial customers are
actively engaging with IESO and Hydro One Transmission to explore potential options to accommodate
this load increase. As shown on Figures 8-11, four transmission alternatives have been proposed to
address the capacity needs in the area. These options also require the installation of appropriately sized
voltage devices to mitigate voltage performance criteria.
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Alternative 1 - Upgrade 115kV Circuit E4D and E2R:

hydr

o)
o

Balmer
CTS

Ear Falls TS E2R

115 kV Bus

Perrault
Falls DS
Sam Lake DS

Rabbit Lake
SS

Dryden TS

115 kV Bus

E4D
T23 iJ
Dryden TS

230 kV Bus

Red Lake TS
| PickleLake SS
‘/, E1C c2m Musselwhite
l l l css
Slate i
Cat Lake Crow River
Falls DS cTs c3w DS
Moose
Lake TS LJAJ  Pickle Lake
MM cTS
Planned
Upgrade
T T22 Section
Dinorwic JCT Mackenzie TS

Figure 8: Alternative 1 Single Line Diagram - Upgrades on Existing Infrastructure
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Alternative 2 — Building a new 115kV Single Transmission Line from Dryden TS to Red Lake TS:
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e Alternative 3 — Building a new 115kV Single Transmission Line from Ear Falls TS to Red Lake TS
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Figure 10: Alternative 3 Single Line Diagram - Building New 115kV Infrastructure and Upgrades on Existing
Infrastructure

o Alternative 4 — Building a new 230kV Single Transmission Line from Dryden TS to Red Lake TS:
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Figure 11: Alternative 4 Single Line Diagram - Building New 230kV Infrastructure
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These options require the installation of appropriately sized voltage devices to mitigate pre-contingency
voltage limitations. The planning allowance for these alternatives ranges from $125M to $375M,
depending on the materialized load and the required infrastructure.

To determine the most cost-effective and beneficial solution to increase the area's load meeting
capability, one of the project proponents has taken the lead in initiating a technical feasibility study with
IESO and a physical feasibility study with Hydro One. These studies aim to thoroughly investigate the
proposed alternatives and assess their economic viability and overall benefits. The goal is to identify the
optimal solution that not only meets the area's increasing load demands but also ensures long-term
reliability and system stability.

By conducting a detailed analysis and leveraging the expertise of Hydro One and IESO, it is expected to
identify the most suitable course of action that maximizes cost-effectiveness and delivers significant value
to all stakeholders in the area. The findings of this study will contribute to the decision-making process,
enabling the selection of a preferred solution that aligns with the region's future growth plans.

8.3.2 M2W —115kV — Capacity Needs under Mining Sector Development

The M2W circuit is a radial transmission line supplied from Marathon TS, consisting of two independent
branches. One branch extends approximately 70 km in the north-east direction to Manitouwadge DS,
while the other branch stretches eastward for about 100 km to White River DS.

There is a possible growing capacity need on the branch that leads towards Manitouwadge DS flagged by
a customer connection application after the 2023 Northwest Ontario IRRP The section from Pic JCT to
Manitouwadge JCT is the most constrained, with a continuous summer rating of 290 A, equivalent to
approximately 57 MW. Recently, there has been significant interest from mining customers, with an
anticipated growth of 30-80 MW by 2028. The 2022 summer peak demand on the M2W branch was 6.1
MW. Additionally, an industrial customer is planning a mining project of 50.9 MW by 2025-2026 on this
branch. If the mining project proceeds as planned, the branch will start to experience capacity issues.

To address the potential need for additional capacity, the following alternatives are being considered:

o Alternative 1 - Upgrade the conductor and structures on the existing M2W circuit
e Alternative 2 - Building a new parallel 115kV circuit supplied from Marathon TS

Since the anticipated increase in mining sector load has not yet materialized, further assessment of the
above alternatives for reinforcing the M2W circuit will be conducted to determine their cost and
feasibility. These assessments will be undertaken in the event of a request from customers for additional
load and upon reaching an agreement with them.

8.4 System Reliability, Operational and Restoration Needs

The transmission system must be planned to satisfy demand levels up to the extreme weather, median-
economic forecast for an extended period with any one transmission element out of service. A study has
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been performed, considering the net coincident load forecast and the loss of one element over the study
period 2023-2033 to cater this need. Based on the results, the following system reliability and operation
needs have been identified for this Region.

8.4.1 Fort Frances MTS Customer Reliability Need

Fort Frances MTS, a step-down transformer station that supplies LDC loads in Fort Frances, is supplied
from the nearby Fort Frances TS via a single circuit 115kV line F1B. Line F1B extends approximately 20 km
to the east of Fort Frances to also supply rural Hydro One LDC loads. The single circuit supply configuration
results in Fort Frances MTS supply interruptions during certain transmission outages (planned and
unplanned). Over the past 10 years, 90% of Fort Frances Power’s customer interruptions is a due to
transmission supply losses as reported by the Ontario Energy Board (OEB). Fort Frances LDC has indicated
a reliability need due to the single circuit supply configuration as planned and unplanned outages causes
community-wide power outages. Outage durations ranges from 4 to 8 hours with a total of 16MW load
interrupted. Despite meeting the ORTAC criteria, the current supply configuration of the Fort Frances MTS
remains highly disruptive for customers. However, considering the close proximity of Fort Frances MTS to
Fort Frances TS, there is potential for cost-effective improvement solutions.

The two stations are located across the street from each other. Most of the Fort Frances MTS station
equipment has exceeded their manufacture life span and will need to be replaced within the next 10-15
years. The current Fort Frances MTS station configuration also does not allow for any primary 115kV
components to be isolated for maintenance purposes; therefore, the entire station must be de-energized
to allow for primary components to be serviced or repaired. Considering all above, reconfiguration of the
station will improve the supply interruptions for Fort Frances MTS.

The Fort Frances TS 115kV station layout and connection to Fort Frances MTS is shown in Figure 12. Fort
Frances TS 115kV side is comprised of a six-breaker ring bus with connections to the station’s two
autotransformers and circuits K6F, F3M, F2B and F1B. Fort Frances MTS is currently connected to the F1B
circuit which connects to L1 bus. Hydro One has proposed reconfiguration options with the goal of
reducing Fort Frances MTS’ exposure to transmission outages.
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Figure 12: Fort France TS Single Line Diagram

Alternative 1:

Replace the existing 22-FFMS air-break switch with an interrupter switch (still connected to F1B) and
install a second interrupter switch to connect Fort Frances MTS to F2B. One of the two switches would be
operated normally open, but the switches would allow Fort Frances MTS to be transferred between F1B
and F2B to avoid any supply interruptions during planned outages on either of the two circuits or buses.

Alternative 2:

Install a new 115kV breaker on the L1 bus and move the Fort Frances MTS termination between this new
breaker and the HL1 breaker. This would form a 7-breaker ring bus and Fort Frances MTS would have its
own position separate from any other circuit. This would still have the MTS on a single supply.

Alternative 3:

Install a second breaker at Fort Frances MTS and connect it to the H-bus via a new air-break switch. Since
Fort Frances MTS already has two transformers, if both Fort Frances MTS breakers are normally closed,
this configuration could provide fully redundant transmission supply. However, the feasibility of having
both supply points normally closed is still being reviewed; a normally open point may be required to
manage short circuit levels and loop flows. If either the L1-bus or H-bus supply points needs to be operated
normally open, this option would be functionally the same as the first option (but more expensive).
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Alternative 4:

Install a second breaker and switch at Fort Frances MTS on the 115kV side, connecting it to 115KV circuit
F2B via a drop feed. This creates a second supply for Fort Frances MTS, achieving full redundancy while
tapping at a different location comparing to Alternative 3

I
| 11 |
i \N\N I
I

I
I I
' )D—Dfﬁ \ |
I

I
) I
: J-Bus |
| Ju a6 |

I

F1B : = g —"——L keF
I 4 & |
- |
I I
I

I
! I
I
| [JHLt [Juas :

B : 3 3 |————L Fam
3

Figure 14: Fort Frances MTS Need Alternative 4




hyd oF

Northwest Ontario — Regional Infrastructure Plan [August 4, 2023] one

The LDC Fort Frances Power recommends alternative 4 as the optimal alternative for addressing the need.
The interruptions caused by planned transmission supply outages can be effectively mitigated with the
dual supply. This alternative also provides FFPC with the capability to isolate any primary station
components for maintenance purposes without requiring a station-wide outage. Alternative 4 offers a
robust station supply configuration that enhances reliability for current customers and accommodates
potential significant load growth from industrial customers and electrification of the community. Fort
Frances Power has started the preparation of the IESO SIA application package at the time of this RIP, and
the project is planned for execution in the year 2026-2027. Additionally, the implementation of
Alternative 4 will serve as a building block for the forthcoming Fort Frances MTS End-of-Life replacement
project, contributing to its seamless execution.

8.4.2 E1C Operation and High Voltage Need

The Integrated Regional Resource Plan (IRRP), published in January 2023, identified operational challenges
concerning the 115kV E1C transmission line. This line plays a critical role in the Pickle Lake area system,
and its operational state significantly affects the system’s overall performance. Two main challenges have
been identified in the E1C operation. Limitations on supply capacity when E1C operates in a normally
closed state and high voltage issues when it operates in a normally open state. A single line diagram of
the area is presented in Figure 15.
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Operating the E1C in a closed state results in a loop configuration that restricts transfer capability through
E4AD and W54W, thereby limiting the area's overall potential for load increase. This limitation could
potentially impact local business expansion. Moreover, if E4D were to fail, the local generations at Ear
Falls TS would remain connected, potentially causing transient instability. To maintain system adequacy
and meet forecast demand in the Ear Falls, Red Lake, and Pickle Lake areas, it is crucial to introduce a
normally open point on the E1C line end. This change would offload E4D and shift the loading on the Pickle
Lake area to the newly installed 230kV transmission line W54W. However, operating ELC in an open state
would lead to high voltage issues under light load conditions, regardless of the E1C end that is opened. To
resolve this problem, the following alternatives are being considered.

Alternative 1: Installation of a Remote-Controlled Switch at a Mid-Point of E1C and Operate E1C
Normally Open at the New Switch Location

While opening E1C mid-point reduces most high-voltage issues and provides for more capacity on the E4D
by shifting load supply to W54W, it would require an upgraded or newly installed isolation switch capable
of being remotely operated from the control center. Closing the switch may be required at times under
light load conditions and with unexpected events, involving failure of transmission equipment in the Pickle
Lake or Ear Falls areas, could trigger the need to revert to the operating configuration in the Pickle Lake
area as illustrated in Figure 15. This involves closing the switch and opening the circuit breaker at Pickle
Lake SS. While using an existing switch (with no remote-control capability and no on-load switching
capability) will be implemented as an interim solution; this alternative, as a permanent solution, is
associated with a planning allowance of approx. $6M and the effectiveness and reliability of
communications to this very remote site is low. In addition, sourcing independent and reliable AC and DC
supplies for the switch will be challenging and expensive. Therefore, this alternative is considered and
rejected as a permanent solution.

Alternative 2: Opening E1C on the Pickle Lake SS Line End with Reactor Installations at Cat Lake MTS or
Ear Falls TS

This alternative was discussed with the TWG and was compared with alternative 3.

Opening E1C at the Pickle Lake SS end leads to a voltage as high as 132 kV on the E1C line end near Pickle
Lake SS under a light load pre-contingency condition. It also results in multiple post-contingency
violations. Consequently, a 10-15 Mvar shunt reactor would need to be installed near Cat Lake MTS or Ear
Falls TS to implement this solution. The Ear Falls location would require site expansion. It is unknown at
this time the physical feasibility of installing a high voltage shunt reactor at the MTS. As the short circuit
level at the MTS is low, at least two reactor installations would be required to comply with the 4% voltage
change criteria when switching a reactive device. Planning allowance is approximated to be $20M for an
Ear Falls installation.

Alternative 3: Opening E1C on the Ear Falls TS Line End with Reactor Installations at Pickle Lake SS

This alternative mirrors alternative 2 but opens the other end of ELC. High voltage violations are less
severe in this configuration, with pre-contingency voltages in the area staying within the ORTAC limit. The
most critical contingency is the loss of one of the existing 20 Mvar reactors at Pickle Lake CTS. The TWG
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has confirmed that installing an additional 10 - 15 Mvar reactor at Pickle Lake SS would address the high
voltage violation. Space is available at Pickle Lake SS for a reactor installation and the short circuit levels
are sufficient at this station to require 1 reactive device in lieu of two smaller ones. Planning allowance is
approximated to be $20M.

The TWG recommends Alternative 3 as the most effective solution. This approach only experiences high
voltage violations under post-contingency scenarios, and the addition of a 10 -15 Mvar reactor can
effectively mitigate these violations. Once this reactor is installed at Pickle Lake SS, the interim normally
open point on E1C (mid-point) will be closed and the new normally open point made to be at Ear Falls TS;
refer to Figure 16 for the recommended solution. Once the project is initiated, the TWG will investigate
and refine the automatic reactor switching scheme recommended in IRRP.
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Figure 16: E1C Operation Recommended Solution
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8.5 Other Planning Considerations

8.5.1 Fort William TS Shunt Capacitor Banks Replacement

Fort William TS, a step-down station in southeastern Thunder Bay, is supplied by 115kV transmission
circuits B5 and B15, providing power to the suburban area. The station comprises of two 115/25 kV
transformers with capacities of 50/66.6/83.3 MVA each. Additionally, Fort William TS relies on temporary
capacitors on trailers, namely SC1 and SC2, which have been in service for a considerable period. SC1 and
SC2 are rated at 14.88 Mvar and 15.77 Mvar respectively, operating at 25 kV. However, both capacitor
banks have been assessed in poor conditions and as obsolete.

Presently, SC1 is scheduled for maintenance ensuring that SC1 remains available for service when needed.
SC2is in a significantly deteriorated condition, requiring extensive repairs both in terms of time and costs.
It is crucial to address the concerns for supporting local loads and satisfying IESO's contingency planning
criteria for both capacitor banks. Therefore, the following alternatives have been considered in this RIP:

Alternative 1: Maintain Status Quo

This alternative was considered and rejected as it does not address the deteriorated condition and the
reliance on temporary mobile units, which could reduce supply reliability for customers.

Alternative 2: Refurbish the Existing Units

This alternative was considered and rejected due to the asset condition. SC2 has suffered damage with
parts stolen and missing, making refurbishment a significant and non-economic investment with higher
future maintenance requirements.

Alternative 3: Replacement for Both Units.

This alternative will provide new permanent shunt capacitors which are appropriately configured to
ensure reliable supply to customers and fulfill system contingency planning criteria.

The TWG recommends alternative 3 as the preferred and cost-effective solution. Given the asset
condition, refurbishing SC2 is not deemed worthwhile compared to the effort required for replacement.
Recognizing the criticality of these units for local system reliability, Hydro One is initiating a project, with
a planning allowance of $6M, to replace both units with similar equipment. Simultaneously, SC1 is
scheduled for maintenance to ensure its functional operation until replacement.

By implementing alternative 3, Fort William TS will address the significant deteriorated assets issue, meet
contingency planning criteria, and maintain a reliable power supply to customers.

8.5.2 Greenstone - Marathon Area System Needs

In Northwest Ontario, there continues to be interest in additional loads and generation connections in the
Greenstone-Marathon sub-region. Alternatives presented in the past IRRPs, and RIPs remain valid. Further
assessment of those alternatives for reinforcing the area will be conducted to determine their cost and
feasibility. These assessments will be undertaken in the event of a request from customers for additional
load and upon reaching an agreement with them.
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8.5.3  Supply to the Ring of Fire

The Ring of Fire is a remote area approximately 500 km north of Thunder Bay rich in critical minerals but
without grid power supply. As per the 2023 Northwest Ontario IRRP, there are a few options to energize
the Ring of Fire area. With renewed interest in developing the Ring of Fire from both government and
mining companies, the IESO is updating its Supply to the Ring of Fire study to help inform government
policy and potential customers seeking connection. Preliminary findings were included in the 2023
Northwest IRRP. The scope and timing of the IESO’s ongoing study will evolve with government policy
direction.
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9. CONCLUSION AND RECOMMENDATION

This section concludes the Regional Infrastructure Plan report for Northwest Ontario region. The Major
infrastructure investments recommended by the TWG in the near and mid-term planning horizon 2023-
2033 are provided in Table 16 below, along with their planned in-service dates (ISD) and budgetary

estimates for planning purposes.

Station/Circuit
Name

Table 16: Recommended Plans over the next 10 Years

Recommended Plan

Lead

Planned ISD Cost (SM)

Asset Renewal Needs

Rabbit Lake SS Replacement 115kV switchyard and | Hydro One 2024-2027 | $35.2M
associated equipment Transmission

Whitedog Falls SS | Replacement three 115kV Hydro One 2025-2028 | $8.5M
breakers, DC station services and Transmission
associated equipment

Mackenzie TS Replacement of one 230/115kV Hydro One 2025-2028 | $54.6M
autotransformer, five 230kV Transmission
breakers, four switches, AC station
services and associated equipment

Wawa TS Replacement of one 230/115kV Hydro One 2026-2029 | $43.8M
autotransformer, associated Transmission
breakers and equipment and
station services

Marathon TS Replacement of 230kV and 115kV Hydro One 2026-2029 | $14.6M
breakers and associated equipment | Transmission

Lakehead TS Replacement of 230kV and 115kV | Hydro One 2028-2031 | $41.5M
breakers, station services and Transmission
associated equipment

Lakehead TS Replace Condenser C8 with a +60/- | Hydro One 2027 $40.6M

Condenser C8 40 Mvar STATCOM Transmission

Replacement

Fort Frances TS Replacement of 230kV breakers, Hydro One 2029-2032 | $20.3M
associated equipment, and station | Transmission
services

Kenora TS Replacement of 230kV breakers, Hydro One 2030-2033 | $17M
associated equipment, and station | Transmission
services
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Station Capacity Needs
Margach DS Monitor and implement Hydro One 2025 $1IM
investment plan in 2025 Distribution
Crilly DS Further assess the Alternative 1 Hydro One NA NA
and Alternative 2 from this RIP Distribution
White Dog DS Monitor and review in next Hydro One NA NA
planning cycle Distribution
White River DS Monitor and review in next Hydro One NA NA
planning cycle Distribution
Kenora MTS Further assess the alternatives Synergy North | NA NA
from this RIP; monitor and review
in next planning cycle
Sam Lake DS Install fan monitoring — Refer to Hydro One 2023 $1.5M
Local Planning for more detail Distribution
and Sioux
Lookout
Hydro
Transmission Line Capacity Needs
E2R and E4D Further evaluation on the four Hydro One TBD $125M-
alternatives based on mining Transmission 375M
customers’ requests and
Proponent
M2w Further evaluation on the 2 Hydro One TBD TBD
alternatives based on mining Transmission
customers’ requests and
Proponent
System Reliability, Operation and Load restoration Needs
Fort Frances MTS | Install a second breaker and switch | Fort Frances 2026-2027 | $0.85M
in Fort Frances MTS to create a Power
second supply to the MTS
E1C Operation Open E1C end at Ear Falls TS and Hydro One 2026-2027 | $20M
install a 10 — 15 MVAR shunt Transmission
reactor at Pickle Lake SS
Other Planning Considerations
Fort Williams TS | Temporary capacitors to be Hydro One 2026-2027 | $6M
Shunt Capacitor | replaced with permanent units Transmission
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Banks
Replacement
Greenstone- Further evaluation of the Hydro One TBD TBD
Marathon Area alternatives presented in the past Transmission
System Needs IRRPs and RIP upon customers' and
requests Proponent
Supply to the IESO to update Supply to the Ring IESO TBD TBD
Ring of Fire of Fire study
Note:

a) The planned in-service dates are tentative and subject to change
b) Costs are based on budgetary planning estimates/allowance and excludes the cost for distribution
infrastructure (if required)
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Appendix A: Extreme Winter Weather Adjusted Net Load Forecast

Transformer Station Name
Agimak DS
Barwick DS

Beardmore DS # 2
Birch TS
Burleigh DS
Cat Lake MTS
Clearwater Bay DS
Crilly DS (Sturgeon Falls CGS)
Crow River DS
Dryden TS
Ear Falls DS
Eton DS
Fort Frances MTS
Fort William TS
Jellico DS # 3
Keewatin DS
Kenora DS
Kenora MTS
Longlac TS
Manitouwadge DS
Manitouwadge TS
Marathon DS
Margach DS
Minaki DS
Moose Lake TS
Murillo DS*
Nestor Falls DS
Nipigon DS
Perrault Falls
Pic DS
Port Arthur TS
Red Lake TS
Redrock DS
Sam Lake DS
Sapawe DS
Schreiber Winnipeg DS
Shabaqua DS
Sioux Narrow DS
Slate Falls DS
Valora DS
Vermillion Bay DS
White Dog DS
Whiteriver DS
Pickle Lake Cluster
Red Lake Cluster

DESN ID
T1/T2
T1/72

T2
T2/T3/T4
31T1
T1
4071
23T1
21T1/2172

T4/T5

5
T1

T2/T3

T5/T6
T1
T1
T1
T2

1971
T1
2375T1
T2
T1

T2/T3

T1/T2
T1

2471
36T1

1504712
T1/12
T3/T4
33TT1

250171/2501T72

1171/1172
34T1
32T1
27T1

T1
30T1
3171

36T1

LTR (MVA)

12.0
65.4
12.0
111.6
11.6
3.0
10.4
2.4
11.6
63.3
11.6
12.0
26.6
109.4
2.4
11.6
12.0
26.0
47.6
9.6
41.7
11.6
11.6
12.0
12.2
13.0
11.6
11.6
11.6
12.0
61.4
61.5
9.6
24.0
4.8
9.6
9.6
12.0
4.7
4.8
9.6
3.2
15.6

LV Cap

N

Y
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
N
N
N
N
N
N
N
N
N

LTR (MW)

10.80
62.13
10.80
106.02
10.44
2.70
9.36
2.16
10.44
56.97
10.44
10.80
23.94
103.93
2.16
10.44
10.80
23.40
45.22
8.64
37.53
10.44
10.44
10.80
10.98
11.70
10.44
10.44
10.44
10.80
55.26
58.43
8.64
21.60
4.32
8.64
8.64
10.80
4.23
4.32
8.64
2.88
14.04

2023
5.14
27.61
1.67
74.30
4.70
1.05
6.37
2.14
3.32
20.74
6.01
4.13
16.23
79.15
0.71
5.42
6.79
21.49
21.45
1.40
10.34
8.11
10.50
0.87
7.78
19.55
3.75
4.07
0.52
8.07
36.98
31.04
4.51
28.22
4.50
5.80
3.32
5.01
0.77
0.96
2.65
2.80
13.42
9.57
9.93

2024
OMNS
27.58
1.62
74.25
5.12
1.05
6.36
2.14
3.32
20.82
6.00
4.14
16.20
79.30
0.71
5.42
6.81
21.76
21.39
1.39
18.84
8.15
10.48
1.70
7.73
19.56
3.75
4.09
0.52
13.27
37.10
33.98
4.49
28.47
4.51
5.81
3.32
5.01
0.77
0.96
2.66
2.82
13.51
9.85
10.24

2025
5.18
27.69
1.62
73.91
5.12
1.06
6.36
2.15
3.33
20.99
6.01
4.15
16.21
79.25
0.71
5.43
6.84
21.95
15.80
1.40
18.92
8.19
10.47
1.69
7.78
19.58
3.75
4.11
0.53
13.28
37.02
34.32
4.49
28.67
4.52
5.83
3.32
5.01
0.77
0.97
2.68
2.85
13.69
10.14
10.57

2026
5.24
27.86
1.64
73.83
5.13
1.07
6.37
2.16
3.35
21.20
6.05
4.16
16.27
79.10
0.71
5.45
6.88
22.15
15.97
1.40
19.11
8.26
10.48
1.70
7.77
19.63
3.76
4.14
0.53
13.31
37.39
34.69
4.50
28.70
4.54
5.87
3.33
5.03
0.77
0.99
2.70
2.87
13.80
10.43
10.90

&

one

2027 2028 2029
5.30 5.36 5.43

28.02 28.19 28.35
1.65 1.66 1.75
74.12 74.63 74.71

5.15 5.17 5.18
1.09 1.10 1.12
6.39 6.41 6.41
2.18 2.19 2.20
3.37 3.39 3.42
21.47 21.71 21.95
6.10 6.15 6.22
4.18 4.20 4.21

16.33 16.39 16.46
79.50 80.12 80.28
0.71 0.72 0.72
5.47 5.50 5.50
6.92 6.98 7.01
22.52 22.95 23.25
16.15 16.33 16.58
1.41 1.41 1.41
19.32 19.54 19.82
8.34 8.41 8.48
10.51 10.53 10.53

1.70 1.70 1.70
7.76 7.76 7.76
19.69 19.76 19.76
3.77 3.78 3.79
4.18 4.22 4.26
0.53 0.54 0.54
13.34 9.13 9.15

37.73 38.17 38.37
35.09 35.47 30.75
4.51 4.53 4.53
28.72 28.74 28.74

4.57 4.60 4.62
591 5.95 5.98
5885 3.36 3.37
5.05 5.07 5.08
0.78 0.78 0.79
1.00 1.01 1.03
2.73 2.75 2.78
2.92 2.95 2.99

13.91 14.00 14.09
10.74 11.06 11.39
11.24 11.60 11.97

2030
5.49
28.51
1.75
74.79
5.19
1.13
6.41
2.21
3.44
22.17
6.27
4.21
16.53
80.44
0.73
5.51
7.04
23.56
16.80
1.41
20.09
8.54
10.53
1.70
7.75
19.76
3.79
4.30
0.55
9.17
38.61
31.23
4.54
28.74
4.64
6.01
3.39
5.09
0.79
1.04
2.80
3.01
14.18
11.73
12.35

2031
5.57
28.71
171
75.26
5.21
1.15
6.42
2.23
3.46
22.42
6.35
4.22
16.63
85.03
0.73
5.52
7.08
23.86
17.08
1.41
20.41
8.61
10.55
1.70
7.76
19.77
3.80
4.34
0.55
9.20
38.58
3177
4.55
28.78
4.66
6.04
3.40
5.11
0.80
1.05
2.83
3.05
14.27
12.08
12.74

2032
5.64
28.79
1.72
75.77
5.22
1.17
6.43
2.24
3.49
22.71
6.41
4.23
16.72
85.62
0.74
5.53
7.11
24.17
17.33
1.41
20.69
8.68
10.55
1.70
7.77
19.78
3.81
4.38
0.56
9.23
39.00
32.23
4.56
28.81
4.68
6.08
3.42
5.12
0.80
1.07
2.85
3.07
14.35
12.44
13.15

2033
5.72
29.00
1.74
76.10
5.24
1.18
6.44
2.25
3.52
22.81
6.48
4.25
16.83
86.11
0.75
5.54
7.16
24.45
17.59
1.41
21.00
8.76
10.61
1.70
7.78
19.80
3.83
4.43
0.56
9.26
38.91
32.67
4.58
28.87
4.71
6.12
3.44
5.14
0.81
1.08
2.88
3.11
14.44
12.81
13.57

Table A.1: Northwest Ontario Region — Winter Non-Coincident- Net Load Forecast

2034
5.90
23.68
1.69
78.77
5.65
1.18
7.17
2.49
3.62
22.42
6.38
4.72
17.79
89.88
0.75
6.21
7.75
25.88
17.38
1.60
19.94
10.49
15.33
1.82
7.72
21.27
4.21
4.57
0.59
6.80
41.45
31.73
4.12
30.53
4.90
6.83
3.69
5.66
0.84
1.16
2.85
3.08
12.15
13.19
14.01

2035
5.95
23.88
1.70
79.05
5.68
1.19
7.21
2.51
3.64
22.70
6.41
4.75
17.88
90.42
0.75
6.24
7.81
26.12
17.52
1.60
20.09
10.59
15.39
1.83
7.72
21.34
4.22
4.61
0.59
6.84
41.39
32.14
4.14
30.64
4.93
6.88
3.71
5.69
0.85
1.17
2.87
3.12
12.23
13.59
14.46

2036
6.01
24.07
1.72
79.46
5.71
1.21
7.24
2.53
3.66
22.97
6.45
4.79
17.97
91.04
0.75
6.28
7.88
26.53
17.67
1.61
20.25
10.69
15.45
1.83
7.72
21.40
4.24
4.65
0.60
6.89
41.86
32.54
4.15
30.74
4.97
6.93
3.73
5.72
0.85
1.19
2.90
3.16
12.31
14.13
15.04

2037
6.06
24.26
1.73
79.82
5.73
1.22
7.27
2.54
3.68
23.25
6.49
4.82
18.06
91.68
0.76
6.32
7.94
26.79
17.81
1.62
20.41
10.80
15.51
1.84
7.72
21.45
4.26
4.69
0.60
6.93
41.83
32.95
4.16
30.86
5.00
6.98
3.75
5.75
0.86
1.20
2.93
3.20
12.39
14.70
15.64

2038
6.12
24.45
1.74
80.23
5.76
1.23
7.30
2.56
3.71
23.52
6.52
4.85
18.15
92.34
0.76
6.36
8.00
27.14
17.95
1.63
20.56
10.90
15.57
1.84
7.72
21.50
4.28
4.73
0.61
6.97
42.06
33.36
4.18
30.97
5.04
7.03
SN
5.78
0.86
1.22
2.96
3.24
12.47
15.29
16.26

2039
6.17
24.64
1.75
80.68
5.79
1.25
7.33
2.58
3.73
23.80
6.56
4.88
18.24
93.00
0.76
6.40
8.07
27.55
18.09
1.64
20.72
11.00
15.63
1.85
7.72
21.55
4.30
4.71
0.61
7.02
42.55
33.78
4.19
31.08
5.07
7.08
3.78
5.80
0.87
1.23
2.99
3.28
12.54
15.90
16.91

2040
6.23
24.84
1.77
81.03
5.82
1.26
7.36
2.60
3.75
24.08
6.60
4.91
18.33
93.65
0.77
6.43
8.13
27.81
18.24
1.64
20.88
11.10
15.68
1.85
7.72
21.59
4.32
4.81
0.62
7.06
42.52
34.19
4.21
31.19
5.11
7.14
3.80
5.83
0.88
1.25
3.01
3.32
12.62
16.53
17.59

2041
6.32
24.12
1.77
81.24
5.91
1.27
7.43
2.63
3.78
24.10
6.66
4.95
18.48
95.15
0.77
6.49
8.20
28.24
17.35
1.66
22.04
11.34
16.28
1.95
7.72
21.78
4.36
4.86
0.62
5.74
43.12
32.82
4.14
31.33
5.13
7.23
3.84
5.89
0.88
1.26
3.02
3.33
12.42
17.20
18.29

2042
6.39
23.85
1.78
81.72
5.96
1.29
7.50
2.66
3.81
24.29
6.70
5.01
18.62
96.19
0.78
6.56
8.29
28.64
17.32
1.68
22.30
11.55
16.68
1.98
7.71
21.93
4.40
4.90
0.63
5.38
43.50
32.81
4.11
31.52
5.17
7.32
3.87
5.95
0.89
1.28
3.04
3.36
12.32
17.88
19.02

2043
6.46
23.58
1.78
82.20
6.02
1.30
7.57
2.69
3.84
24.48
6.73
5.06
18.77
97.22
0.78
6.63
8.38
29.04
17.29
1.69
22.57
11.76
17.08
2.00
7.71
22.08
4.44
4.95
0.64
5.02
43.88
32.79
4.08
31.71
5.20
7.41
3.91
6.01
0.90
1.30
3.06
3.39
12.22
18.60
19.79
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Appendix B: Lists of Step-Down Transformer Stations

Sr.NO Transformer Station Voltage (kV) ‘ Supply Circuit

1 EAR FALLS TS 115/44 MB3E, E4D, E1C, E2R

2 RED LAKE TS 115/44 E2R

3 CAT LAKE MTS 115/25 E1C

4 CROW RIVER DS 115/25 C2M

5 PERRAULT FALLS DS 115/12.5 E4D

6 SLATE FALLS DS 115/24.9 E1C

7 LONGLAC TS 115/44 AdL

8 MANITOUWADGE TS 115/44 M2W

9 MARATHON TS 930/115 \'I;\}Zl\g,MWﬂM, M23L, M2W, M24L,

10 BEARDMORE DS #2 115/25 AdL

11 JELLICOE DS #3 115/12.5 AL

12 MANITOUWADGE DS #1 115/12.5 M2W

13 MARATHON DS 115/25 TiM

14 PIC DS 115/25 M2w

15 SCHREIBER WINNIPEG DS 115/12.5 A5A

16 WHITE RIVER DS 115/25 M2w

17 BARWICK TS 115/44 K6F

18 DRYDEN TS 930/115 K3D, D26A, E4D, D5D, K23D,
M2D

19 FORT FRANCES TS 232/115 K24F, F25A, K6F, F1B, F2B, F3M

20 KENORA TS 230/115 K24F, K7K, K21W, K23D, K22W

21 MACKENZIE TS 930/115 D26A, A22L, A3M, F25A, A21L,
N93A

22 MOOQOSE LAKE TS 115/44 A3M, M1S, M2D, B6M

23 FORT FRANCES MTS 115/12.47 F1B

24 KENORA MTS 115/12.5 15M1

25 AGIMAK DS 115/25 29M1

26 BURLEIGH DS 115/12.5 F1B

27 CLEARWATER BAY DS 115/25 SK1

28 ETON DS 115/12.48 K3D
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29 KEEWATIN DS 115/12.5 SK1

30 MARGACH DS 115/25 K6F

31 MINAKI DS 115/25 K4W

32 NESTOR FALLS DS 115/12.5 K6F

33 SAM LAKE DS 115/25 K3D

34 SAPAWE DS 115/12.5 B6M

35 SHABAQUA DS 115/12.5 B6M

36 SIOUX NARROWS DS 115/12.5 K6F

37 VALORA DS 115/25 29M1

38 VERMILION BAY DS 115/12.5 K3D

39 B9, P7B, B14, B5, R2LB, P3B, B15,
BIRCH TS 115/28.4 R1LB, B6M

40 FORT WILLIAM TS 115/25 B5, B15

41 A22L, M23L, A21L, R2LB, L4P,
LAKEHEAD TS 230/115 M24L, A7L. R1LB, ASL, L3P

42 PORT ARTHUR TS #1 115/25 E;E’ PLT, AGP, L4P, P3B, PSM,

43 MURILLO DS 115/25 B6M

44 NIPIGON DS 115/12.5 57M1

45 RED ROCK DS 115/12.5 56M1

48 MUSKRAT DAM TS (E) 115/25 WDE

49 BEARSKIN LAKE TS (F) 115/25 WEF

50 SACHIGO LAKE TS (G) 115/25 WEG

51 KINGFISHER LAKE TS (J) 115/44/25 WCJ

52 WUNNUMIN LAKE TS (1) 44/25 Wi

53 WAWAKAPEWIN TS (K) 115/44/25 WIK

54 KASABONIKA LAKE TS (L) 44/25 WKL

55 KI-WAPEKEKA TS (M) 115/25 WKM

56 PIKANGIKUM TS (Q) 115/25 WPQ
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57 POPLAR HILL TS (S) 115/25 WRS
58 | DEERLAKETS (U) 115/25 WTU
59 | SANDYLAKETS (W) 115/25 WZW
60 NORTH SPIRIT LAKE TS (V) 115/44/25 WzV
61 KEEWAYWIN TS (Y) 115/25 WVY
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Appendix C: Lists of Transmission Circuits

Connecting Stations Circuit ID Voltage (kV)
1 Mackenzie x Dryden D26A 230
2 Mackenzie x Fort Frances F25A 230
3 Dryden x TCPL Vermill Bay x Kenora K23D 230
4 Fort Frances x Kenora K24F 230
5 Mackenzie x Marmion Lake x Atikokan N93A 230
6 Kenora x Whiteshell (Manitoba Hydro) K21wW 230
7 Kenora x Whiteshell (Manitoba Hydro) K22W 230
8 Mackenzie x Lakehead A21L 230
9 Mackenzie x Lakehead A22L 230
10 Marathon x Lakehead M23L 230
11 Marathon x Lakehead M24L 230
12 Marathon x Lakehead M37L 230
13 Marathon x Lakehead M38L 230
14 Wawa x Marathon W21M 230
15 Wawa x Marathon W22M 230
16 Wawa x Marathon W35M 230
17 Wawa x Marathon W36M 230
18 Dinorwic Jct x Pickle Lake W54W 230
19 Kenora x Rabbit Lake 15M1 115
20 Ignace x Camp Lake x Valora x Mattabi 29M1 115
21 Mackenzie x Moose Lake A3M 115
22 Moose Lake x Sapawe x Shabaqua x Stanley B6M 115
X Murillo x Birch
23 Dryden x Domtar Dryden D5D 115
24 Fort Frances x Burleigh F1B 115
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25 Fort Frances x Internat FIs (Minnesota F3M 115
Power)
26 Kenora x Norman K2M 115
27 Dryden x Sam Lake x Eton x Vermilion Bay x K3D 115
Rabbit Lake
28 White Dog x Minaki x Rabbit Lake K4W 115
29 Fort Frances x Ainsworth x Nestor Falls x K6F 115
Sioux Narrows x Rabbit Lake
30 Kenora x Weyerhaeuser Ken x Rabbit Lake K7K 115
31 Moose Lake x Valerie Falls x Mill Creek M1S 115
32 Moose Lake x Ignace x Dryden M2D 115
33 Rabbit Lake x Keewatin x Forgie SK1 115
34 White Dog x Caribou Falls w3C 115
35 Nipignon x Red Rock 56M1 115
36 Reserve x Nipignon 57M1 115
37 Alexander x Port Arthur A6P 115
38 Lakehead x Port Arthur L3P 115
39 Lakehead x Port Arthur L4P 115
40 Port Arthur x Birch P3B 115
41 Port Arthur x Birch P7B 115
42 Port Arthur x Conmee P5M 115
43 Thunder Bay x Birch B9 115
44 Thunder Bay x Birch B14 115
45 Thunder Bay x Birch B5 115
46 Thunder Bay x Birch B15 115
47 Lakehead x Pine Portage x Birch R1LB 115
48 Lakehead x Pine Portage x Birch R2LB 115
49 Silver Falls x Lac Des lles x Conmee S1C 115
50 Aguasabon x Terrace Bay AlB 115
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51 Alexander x Nipignon x Beardmore x AdL 115
Jellicoe x Roxmark x Longlac
52 Alexander x Minnova x Schreiber x ASA 115
Aguasabon
53 Alexander x Cameron Falls C1A 115
54 Alexander x Cameron Falls C2A 115
55 Alexander x Cameron Falls C3A 115
56 Upper White River x Lower White River GAl1 115
57 Marathon x Black River x Umbata Falls x M2w 115
Hemlo Mine x White River
58 Alexander x Pine Portage R9A 115
59 Ear Falls x Selco x Slate Falls x Cat Lake x E1C 115
Pickle Lake
60 Pickle Lake x Crow River x Musselwhite C2M 115
61 Pickle Lake x Wataynikaneyap C3w 115
62 Ear Falls x Balmer x Red Lake E2R 115
63 Ear Falls x Scout Lake x Dryden E4D 115
64 Manitou Falls x Ear Falls M3E 115
65 Terrace Bay x Marathon TiM 115
66 Pickle Lake x Ebane/Pipestone WBC 115
67 Ebane/Pipestone x North Caribou Lake WCD 115
68 North Caribou Lake x Muskrat Dam WDE 115
69 Muskrat Dam x Bearskin Lake WEF 115
70 Muskrat Dam x Sachigo Lake WEG 115
71 Ebane/Pipestone x Kingfisher Lake WCJ 115
72 Kingfisher Lake x Wunnumin Wil 44
73 Kingfisher Lake x Wawakapewin WIK 115
74 Wawakapewin x Kasabonika Lake WKL 44
75 Wawakapewin x KI-Wapekeka WKM 115
76 Red Lake x Pikangikum WPQ 115
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77 Pikangikum x Poplar Hill SS / TS WQR / WRS 115
78 Poplar Hill SS x Deer Lake SS/ TS WRT / WTU 115
79 Deer Lake SS x Sandy Lake SS WTZ 115
80 Sandy Lake SS x Sandy Lake TS WzZW 115
81 Sandy Lake SS x North Spirit Lake Wzv 115
82 North Spirit Lake x Keewaywin WVY 115

Appendix D: List of LDC’s

Sr.no. Name of LDC

[EEN

a B~ W DN

Atikokan Hydro Inc.

Fort Frances Power Corporation

Hydro One Networks Inc. (Distribution)
Sioux Lookout Hydro Inc.

Synergy North
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Appendix E: List of Districts® in the region

Sr.no. Name of District

1 Kenora
2 Rainy River
3 Thunder Bay

5 In Northern Ontario, Districts are in place of Municipalities.
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Appendix E: Acronyms

Acronym Description

A Ampere

BES Bulk Electric System

BPS Bulk Power System

CDM Conservation and Demand Management

CEP Community Energy Plan

CIA Customer Impact Assessment

CGS Customer Generating Station

CSS Customer Switching Station

CTS Customer Transformer Station

DESN Dual Element Spot Network

DG Distributed Generation

DS Distribution Station

GS Generating Station

HV High Voltage

IESO Independent Electricity System Operator

IRRP Integrated Regional Resource Plan

kv Kilovolt

LDC Local Distribution Company

LP Local Plan

LTE Long Term Emergency

LTR Limited Time Rating

LV Low Voltage

MEP Municipal Energy Plan

MTS Municipal Transformer Station

MW Megawatt

MVA Mega Volt-Ampere

MVAR Mega Volt-Ampere Reactive

NA Needs Assessment

NERC North American Electric Reliability Corporation

NGS Nuclear Generating Station

NPCC Northeast Power Coordinating Council Inc.

NUG Non-Utility Generator

OEB Ontario Energy Board

ORTAC Or.1tar.io Resource and Transmission Assessment
Criteria

PF Power Factor
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PPWG

Planning Process Working Group

RIP

Regional Infrastructure Plan

SA

Scoping Assessment

SIA

System Impact Assessment

SPS

Special Protection Scheme

SS

Switching Station

STG

Steam Turbine Generator

TS

Transformer Station
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APPENDIX K: METSCO PROGRAM PRIORTIZATION REPORT



MAKING IT POSSIBLE

Synergy North’s Project Prioritization Process

Prepared For: Synergy North
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	1. Introduction 
	This Integrated Regional Resource Plan (IRRP) addresses the electricity needs of the Northwest region over the next 20 years from 2021 to 2040. The Northwest region includes the area roughly bounded by Lake Superior to the south, the Marathon area to the east, and the Manitoba border to the west. It includes the districts of Kenora, Rainy River and Thunder Bay. A geographic map of the Northwest region is shown in 
	This Integrated Regional Resource Plan (IRRP) addresses the electricity needs of the Northwest region over the next 20 years from 2021 to 2040. The Northwest region includes the area roughly bounded by Lake Superior to the south, the Marathon area to the east, and the Manitoba border to the west. It includes the districts of Kenora, Rainy River and Thunder Bay. A geographic map of the Northwest region is shown in 
	Figure 1-1
	Figure 1-1

	. Note that, for regional electricity planning purposes, the region is defined by electrical infrastructure rather than geography. The region encompasses the 230 kV circuits from the Manitoba interties in the west to Marathon TS in the east as well as the 115 kV sub-systems in between. A single line diagram of the electrical infrastructure in the region is shown in 
	Figure 1-2
	Figure 1-2

	.
	 

	Northwest regional electricity demand is winter peaking and, over the last five years, has grown on average by 1.1% per year. Electricity supply to the Northwest region is provided through the 230 kV East-West Tie circuits from Wawa TS, as well as from interconnections with Manitoba and Minnesota. Local generation in the region is predominantly hydroelectric and biomass-fueled.
	Northwest regional electricity demand is winter peaking and, over the last five years, has grown on average by 1.1% per year. Electricity supply to the Northwest region is provided through the 230 kV East-West Tie circuits from Wawa TS, as well as from interconnections with Manitoba and Minnesota. Local generation in the region is predominantly hydroelectric and biomass-fueled.
	 

	The region’s electricity is delivered by five local distribution companies (LDCs): Hydro One Networks Inc., Atikokan Hydro Inc., Fort Frances Power Corporation, Sioux Lookout Hydro Inc., and Synergy North. Hydro One Networks is also the lead transmitter in the region for regional planning purposes. Note that three transmitters own assets in the Northwest region: Hydro One Networks, Nextbridge Infrastructure, and Wataynikaneyap Power. As the lead transmitter, Hydro One Networks coordinates the involvement of
	The region’s electricity is delivered by five local distribution companies (LDCs): Hydro One Networks Inc., Atikokan Hydro Inc., Fort Frances Power Corporation, Sioux Lookout Hydro Inc., and Synergy North. Hydro One Networks is also the lead transmitter in the region for regional planning purposes. Note that three transmitters own assets in the Northwest region: Hydro One Networks, Nextbridge Infrastructure, and Wataynikaneyap Power. As the lead transmitter, Hydro One Networks coordinates the involvement of
	 

	Development of the Northwest IRRP was initiated in Jan 2021 following the publication of the Needs Assessment report in July 2020 by Hydro One and the Scoping Assessment Outcome Report in Jan 2021 by the IESO.1 The Scoping Assessment identified needs that should be further assessed through an IRRP. The Working Group was then formed to gather data, identify near- to long-term needs in the region and develop the recommended actions included in this IRRP.
	Development of the Northwest IRRP was initiated in Jan 2021 following the publication of the Needs Assessment report in July 2020 by Hydro One and the Scoping Assessment Outcome Report in Jan 2021 by the IESO.1 The Scoping Assessment identified needs that should be further assessed through an IRRP. The Working Group was then formed to gather data, identify near- to long-term needs in the region and develop the recommended actions included in this IRRP.
	 

	1 
	1 
	1 
	The Needs Assessmen
	t can found on Hydro One’s 
	Northwest Ontario regional planning website
	Northwest Ontario regional planning website

	 and the Scoping Assessment Outcome Report can be found on the IESO’s 
	Northwest regional planning engagement website
	Northwest regional planning engagement website

	. 


	 
	This report is organized as follows: 
	•
	•
	•
	•
	 
	A summary of the recommended plan for the region is provided in Section 2; 
	 


	•
	•
	•
	 
	The process and methodology used to develop the plan are discussed in Section 3; 
	 


	•
	•
	•
	 
	The context for electricity planning in the region and the study scope are discussed in Section 4;
	 



	•
	•
	•
	•
	 
	Demand forecast scenarios, distributed generation assumptions, and conservation and demand management are described in Section 5; 
	 


	•
	•
	•
	 
	Electricity needs in the region are presented in Section 6;
	 


	•
	•
	•
	 
	Alternatives and recommendations for meeting needs are addressed in Section 7;
	 


	•
	•
	•
	 
	An update on the Supply to the Ring of Fire study is provided in Section 8
	 


	•
	•
	•
	 
	A summary of engagement to date and the next steps are provided in Section 9; and 
	 


	•
	•
	•
	 
	The conclusion is provided in Section 10
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	2. The Integrated Regional Resource Plan 
	This IRRP provides recommendations to address the electricity needs of the Northwest region over the next 20 years. The needs identified are based on the demand growth anticipated in the region and the capability of the existing transmission system as evaluated through the application of the IESO’s Ontario Resource and Transmission Assessment Criteria (ORTAC) and reliability standards governed by the North American Electric Reliability Corporation (NERC) and the Northeast Power Coordinating Council (NPCC). 
	This IRRP provides recommendations to address the electricity needs of the Northwest region over the next 20 years. The needs identified are based on the demand growth anticipated in the region and the capability of the existing transmission system as evaluated through the application of the IESO’s Ontario Resource and Transmission Assessment Criteria (ORTAC) and reliability standards governed by the North American Electric Reliability Corporation (NERC) and the Northeast Power Coordinating Council (NPCC). 
	 

	There are several recent or ongoing transmission reinforcement projects in the Northwest region including the: 
	There are several recent or ongoing transmission reinforcement projects in the Northwest region including the: 
	 

	•
	•
	•
	•
	 
	East-West Tie Reinforcement (new double circuit 230 kV line from Wawa TS to Marathon TS and from Marathon TS to Lakehead TS), 
	 


	•
	•
	•
	 
	Waasigan Transmission Line Project (Phase 1 being a new double circuit 230 kV line from Lakehead TS to Mackenzie TS and Phase 2 being a new single circuit 230 kV line from Mackenzie TS to Dryden TS), and 
	 


	•
	•
	•
	 
	Wataynikaneyap Transmission Project (new single circuit 230 kV line from Dinorwic Junction near Dryden to Wataynikaneyap TS near Pickle Lake as well as 115 kV remote connection circuits north of Pickle Lake and Red Lake). 
	 



	 
	Taken together, these projects reinforce many of the 230 kV transmission paths in the region. With these reinforcement projects, the infrastructure in the Northwest will be adequate to support forecast growth except for some station capacity and local operational needs. There are no new transmission projects recommended as a result of this Northwest planning initiative.  
	Northwest electricity demand growth is driven by the mining sector which tends to add large incremental blocks of load, often with short lead times. Therefore, this IRRP also studied several high growth sensitivities beyond forecast demand levels to test the robustness of the plan.
	Northwest electricity demand growth is driven by the mining sector which tends to add large incremental blocks of load, often with short lead times. Therefore, this IRRP also studied several high growth sensitivities beyond forecast demand levels to test the robustness of the plan.
	 

	The plan below is organized into two sections: near-/medium-term recommendations and ongoing monitoring. Near-/medium-term recommendations include actions or further studies to be undertaken by Working Group member(s) by a specified date. These recommendations address needs with a high level of forecast certainty and requires firm commitments in this cycle of regional planning. Ongoing monitoring activities address long-term needs or potential needs flagged in high growth sensitivities that may emerge but a
	The plan below is organized into two sections: near-/medium-term recommendations and ongoing monitoring. Near-/medium-term recommendations include actions or further studies to be undertaken by Working Group member(s) by a specified date. These recommendations address needs with a high level of forecast certainty and requires firm commitments in this cycle of regional planning. Ongoing monitoring activities address long-term needs or potential needs flagged in high growth sensitivities that may emerge but a
	 

	2.1  Near-/Medium-Term Recommendations  
	The near- and medium-term recommendations are summarized in 
	The near- and medium-term recommendations are summarized in 
	Table 2-1
	Table 2-1

	 and further discussed below.
	 

	Table 2-1 | Summary of Near- and Medium-Term Recommendations 
	Need/Subsystem
	Need/Subsystem
	Need/Subsystem
	Need/Subsystem
	Need/Subsystem
	Need/Subsystem
	 


	Recommendation
	Recommendation
	Recommendation
	 


	Lead 
	Lead 
	Lead 
	 

	Responsibility
	Responsibility
	 


	Required By
	Required By
	Required By
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	Kenora MTS Station Capacity 
	Kenora MTS Station Capacity 
	Kenora MTS Station Capacity 
	 


	Non-wires alternatives (NWAs) can be cost effective depending on distribution system benefits; Kenora MTS will be a potential focus area for the IESO’s Local Initiative Program and Synergy North will lead further non-wires analysis in local planning
	Non-wires alternatives (NWAs) can be cost effective depending on distribution system benefits; Kenora MTS will be a potential focus area for the IESO’s Local Initiative Program and Synergy North will lead further non-wires analysis in local planning
	Non-wires alternatives (NWAs) can be cost effective depending on distribution system benefits; Kenora MTS will be a potential focus area for the IESO’s Local Initiative Program and Synergy North will lead further non-wires analysis in local planning
	 


	Synergy North; 
	Synergy North; 
	Synergy North; 
	 

	IESO
	IESO
	 


	2029
	2029
	2029
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	Crilly DS Station Capacity 
	Crilly DS Station Capacity 
	Crilly DS Station Capacity 
	 


	NWAs not suitable; Hydro One Distribution will refine options for refurbishment or a new station in local planning
	NWAs not suitable; Hydro One Distribution will refine options for refurbishment or a new station in local planning
	NWAs not suitable; Hydro One Distribution will refine options for refurbishment or a new station in local planning
	 


	Hydro One Distribution
	Hydro One Distribution
	Hydro One Distribution
	 


	2027
	2027
	2027
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	Margach DS Station Capacity
	Margach DS Station Capacity
	Margach DS Station Capacity
	 


	NWAs not suitable; Hydro One Dx will install fan monitoring if growth materializes and monitor for additional growth that might necessitate a second transformer
	NWAs not suitable; Hydro One Dx will install fan monitoring if growth materializes and monitor for additional growth that might necessitate a second transformer
	NWAs not suitable; Hydro One Dx will install fan monitoring if growth materializes and monitor for additional growth that might necessitate a second transformer
	 


	Hydro One Distribution
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	2023
	2023
	2023
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	Fort Frances MTS Customer Reliability
	Fort Frances MTS Customer Reliability
	Fort Frances MTS Customer Reliability
	 


	Reconfiguration of Fort Frances TS to reduce supply interruptions to Fort Frances MTS during transmission system outages; Fort Frances Power and Hydro One Transmission will refine configuration in local planning 
	Reconfiguration of Fort Frances TS to reduce supply interruptions to Fort Frances MTS during transmission system outages; Fort Frances Power and Hydro One Transmission will refine configuration in local planning 
	Reconfiguration of Fort Frances TS to reduce supply interruptions to Fort Frances MTS during transmission system outages; Fort Frances Power and Hydro One Transmission will refine configuration in local planning 
	 


	Fort Frances Power; 
	Fort Frances Power; 
	Fort Frances Power; 
	 

	Hydro One Transmission
	Hydro One Transmission
	 


	As Soon as Practical 
	As Soon as Practical 
	As Soon as Practical 
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	E1C Operation and High Voltage
	E1C Operation and High Voltage
	E1C Operation and High Voltage
	 


	With the new W54W circuit in-service, part of the Wataynikaneyap Transmission Project, E1C will be operated "normally open" and additional reactors will be installed at/near Pickle Lake SS to manage high voltages; Hydro One and IESO will collaborate in the Regional Infrastructure Plan to refine location of open point and reactor sizing
	With the new W54W circuit in-service, part of the Wataynikaneyap Transmission Project, E1C will be operated "normally open" and additional reactors will be installed at/near Pickle Lake SS to manage high voltages; Hydro One and IESO will collaborate in the Regional Infrastructure Plan to refine location of open point and reactor sizing
	With the new W54W circuit in-service, part of the Wataynikaneyap Transmission Project, E1C will be operated "normally open" and additional reactors will be installed at/near Pickle Lake SS to manage high voltages; Hydro One and IESO will collaborate in the Regional Infrastructure Plan to refine location of open point and reactor sizing
	 
	 


	IESO
	IESO
	IESO
	 

	Hydro One Transmission
	Hydro One Transmission
	 


	As Soon as Practical
	As Soon as Practical
	As Soon as Practical
	 





	Note that all costs discussed below are planning-level estimates (-50% to +100%) provided for the purpose of comparing options. Material and labour costs have increased rapidly over the COVID-19 period and there is a high degree of uncertainty in future costs.
	Note that all costs discussed below are planning-level estimates (-50% to +100%) provided for the purpose of comparing options. Material and labour costs have increased rapidly over the COVID-19 period and there is a high degree of uncertainty in future costs.
	 

	2.1.1 Kenora MTS Station Capacity 
	Kenora MTS is expected to reach capacity in 2029. There are no upstream supply constraints aside from the station capacity itself. The “wires” options range from installing an additional transformer at the existing station ($5M) to a new station across town ($30M) that would also incrementally improve reliability and provide distribution system benefits.2 The wires options and distribution benefits are further discussed in Section 
	Kenora MTS is expected to reach capacity in 2029. There are no upstream supply constraints aside from the station capacity itself. The “wires” options range from installing an additional transformer at the existing station ($5M) to a new station across town ($30M) that would also incrementally improve reliability and provide distribution system benefits.2 The wires options and distribution benefits are further discussed in Section 
	7.1.4.1
	7.1.4.1

	. Based on the forecast hourly demand and associated energy-not-served profiles, three non-wires alternatives (NWAs) were identified including a 4 MW gas turbine facility, a 6-hour 4 MW battery, and a hybrid option of energy efficiency and demand response. The cost of these NWAs generally falls between the cost of expanding the existing station and a new station.
	2
	2

	 Therefore, the decision to pursue NWAs versus traditional wires options rests on distribution system benefits that can be realized by each option. NWA options analysis is further discussed in Section 
	7.1.4.2
	7.1.4.2

	.
	 

	2 The methodology for calculating cost estimates is set out in Section 7.1.1  
	2 The methodology for calculating cost estimates is set out in Section 7.1.1  
	3 
	3 
	For more information on the pilot and latest developments, please see the 
	York Region Non Wires Alternatives Demonstration Project engagement webpage
	York Region Non Wires Alternatives Demonstration Project engagement webpage

	. 

	4 
	4 
	For more information on the Local Initiatives Program, please see the 
	Save ON Energy Local Initiatives webpage
	Save ON Energy Local Initiatives webpage

	 and the 
	2021-2024 Conservation and Demand Management Framework webpage
	2021-2024 Conservation and Demand Management Framework webpage

	. 


	The technologies, regulatory framework, and protocols required to implement dispatchable NWAs to meet local capacity needs are still being tested. The IESO’s York Region Non-Wires Alternative Demonstration Project3 is currently exploring market-based approaches to secure energy and capacity services from distributed energy resources (DERs) for local needs. There is a window of opportunity between today and 2029 when the Kenora MTS capacity need arises to leverage learnings from the York Pilot and further re
	The technologies, regulatory framework, and protocols required to implement dispatchable NWAs to meet local capacity needs are still being tested. The IESO’s York Region Non-Wires Alternative Demonstration Project3 is currently exploring market-based approaches to secure energy and capacity services from distributed energy resources (DERs) for local needs. There is a window of opportunity between today and 2029 when the Kenora MTS capacity need arises to leverage learnings from the York Pilot and further re
	 

	Therefore, the IRRP recommends that Synergy North lead further NWA analysis and refinement as part of local planning. Synergy North should monitor load growth at Kenora MTS to determine when a firm commitment for additional capacity is required and implement NWAs if they remain feasible and cost-effective. Furthermore, the IESO will consider Kenora MTS as a potential focus area for the Local Initiatives Program4 under the 2021-2024 Conservation and Demand Management Framework. The IESO will collaborate with
	Therefore, the IRRP recommends that Synergy North lead further NWA analysis and refinement as part of local planning. Synergy North should monitor load growth at Kenora MTS to determine when a firm commitment for additional capacity is required and implement NWAs if they remain feasible and cost-effective. Furthermore, the IESO will consider Kenora MTS as a potential focus area for the Local Initiatives Program4 under the 2021-2024 Conservation and Demand Management Framework. The IESO will collaborate with
	 

	2.1.2 Crilly DS Station Capacity 
	Crilly DS is expected to reach capacity in 2027. Crilly DS is a small (~2.2 MW) station supplied from a bus shared with Sturgeon Falls CGS, a small hydroelectric plant approximately 50 km west of Atikokan. This is a non-standard supply arrangement that results in annual outages to 
	Crilly DS when the generator is undergoing maintenance. Diesel generation is currently used for backup power when Sturgeon Falls is on outage. Furthermore, station equipment is nearing end-of-life and space constraints limit in situ refurbishment options.
	Crilly DS when the generator is undergoing maintenance. Diesel generation is currently used for backup power when Sturgeon Falls is on outage. Furthermore, station equipment is nearing end-of-life and space constraints limit in situ refurbishment options.
	 

	Non-wires alternatives are not suitable for Crilly DS due to the existing reliance on backup generation. Distributed energy resources cannot remove the reliance on backup power and provide reliability comparable with other standard supply arrangements. Furthermore, the pool of customers served at Crilly DS is too small to target demand-modifying solutions such as energy efficiency and demand response. The IRRP recommends that Hydro One Distribution conducts local planning, in coordination with the Regional 
	Non-wires alternatives are not suitable for Crilly DS due to the existing reliance on backup generation. Distributed energy resources cannot remove the reliance on backup power and provide reliability comparable with other standard supply arrangements. Furthermore, the pool of customers served at Crilly DS is too small to target demand-modifying solutions such as energy efficiency and demand response. The IRRP recommends that Hydro One Distribution conducts local planning, in coordination with the Regional 
	 

	•
	•
	•
	•
	 
	Refurbish Crilly DS at its current location (and continue to rely on backup power during outages),
	 


	•
	•
	•
	 
	Rebuild Crilly DS at a different location as a 115/25 kV HVDS,
	 


	•
	•
	•
	 
	Rebuild Crilly DS at a different location as a 230/25 kV HVDS, or
	 


	•
	•
	•
	 
	Replace Crilly DS with a 115:25 kV padmount transformer (transformer enclosed in a grounded cabinet that can be accommodated outside the existing station fence).
	 



	Wires options for Crilly DS and the rationale for not pursuing non-wires alternatives are further discussed in Section 
	Wires options for Crilly DS and the rationale for not pursuing non-wires alternatives are further discussed in Section 
	7.1.2
	7.1.2

	. Hydro One Distribution should monitor load growth to determine when a firm commitment to refurbish/rebuild Crilly DS is required. 
	 

	2.1.3 Margach Station Capacity 
	Margach DS is expected to reach capacity in 2023 due to a large existing industrial customer seeking to be resupplied at Margach DS from a nearby CTS. Margach DS is approximately 10 km east of Kenora. Non-wires alternatives are not capable of addressing this large near-term step increase in demand.
	Margach DS is expected to reach capacity in 2023 due to a large existing industrial customer seeking to be resupplied at Margach DS from a nearby CTS. Margach DS is approximately 10 km east of Kenora. Non-wires alternatives are not capable of addressing this large near-term step increase in demand.
	 

	The IRRP recommends that Hydro One distribution install transformer fan monitoring which will increase the station capacity above forecast demand levels. If additional capacity needs arise, a second transformer at the station which currently acts as a spare can be brought into service but no recommendation beyond the fan monitoring is required today. Wires options for Margach DS and the rationale for not pursuing non-wires alternatives are further discussed in Section 
	The IRRP recommends that Hydro One distribution install transformer fan monitoring which will increase the station capacity above forecast demand levels. If additional capacity needs arise, a second transformer at the station which currently acts as a spare can be brought into service but no recommendation beyond the fan monitoring is required today. Wires options for Margach DS and the rationale for not pursuing non-wires alternatives are further discussed in Section 
	7.1.3
	7.1.3

	.
	 

	2.1.4 Fort Frances MTS Customer Reliability  
	Fort Frances MTS, a step-down transformer station that supplies LDC loads in Fort Frances, is supplied from the nearby Fort Frances TS.  The two stations are located immediately across the 
	street from each other. Fort Frances TS is configured in a manner that would result in Fort Frances MTS supply interruptions during certain transmission outages. Fort Frances MTS station equipment is also aging with both transformers and most breakers dating from the 1960s and 1970s. While the station equipment has not yet reached end-of-life, most equipment has reached or exceeded its typical useful life (as defined in the OEB’s Asset Depreciation Study5) and will need to be replaced gradually over the nex
	street from each other. Fort Frances TS is configured in a manner that would result in Fort Frances MTS supply interruptions during certain transmission outages. Fort Frances MTS station equipment is also aging with both transformers and most breakers dating from the 1960s and 1970s. While the station equipment has not yet reached end-of-life, most equipment has reached or exceeded its typical useful life (as defined in the OEB’s Asset Depreciation Study5) and will need to be replaced gradually over the nex
	6.2.2
	6.2.2

	 and 
	0
	0

	.
	 

	5 
	5 
	5 
	The OEB’s Asset Depreciation Stud
	y can be found on the 
	Ontario Energy Board’s website
	Ontario Energy Board’s website

	. 


	Fort Frances Power is developing a roadmap for Fort Frances MTS considering the replacement of aging assets, demand growth, and reliability improvements by reconfiguring supply from Fort Frances TS. Considering these needs simultaneously will ensure the most optimal and cost-effective outcome. Hydro One has proposed several Fort Frances TS reconfigurations that would incrementally improve customer reliability for Fort Frances TS and are further discussed in Section 
	Fort Frances Power is developing a roadmap for Fort Frances MTS considering the replacement of aging assets, demand growth, and reliability improvements by reconfiguring supply from Fort Frances TS. Considering these needs simultaneously will ensure the most optimal and cost-effective outcome. Hydro One has proposed several Fort Frances TS reconfigurations that would incrementally improve customer reliability for Fort Frances TS and are further discussed in Section 
	7.2
	7.2

	. The IRRP recommends that Fort Frances Power and Hydro One continue to collaborate and refine a configuration in local planning.
	 

	2.1.5 E1C Operation and High Voltage 
	With the new 230 kV Wataynikaneyap circuit W54W in-service, operating circuit E1C closed would result in a loop comprised of the E4D-E1C-W54W circuits. This arrangement would severely limit the transfer capability through E4D and W54W.  The IRRP confirms that E1C should be operated normally open. This configuration is consistent with the 2015 North of Dryden IRRP. 
	With the new 230 kV Wataynikaneyap circuit W54W in-service, operating circuit E1C closed would result in a loop comprised of the E4D-E1C-W54W circuits. This arrangement would severely limit the transfer capability through E4D and W54W.  The IRRP confirms that E1C should be operated normally open. This configuration is consistent with the 2015 North of Dryden IRRP. 
	 

	With E1C operated normally open, high voltage arises due to line charging. Studies show that opening E1C closer to the Ear Falls TS end minimizes high voltage issues. Additionally, the IRRP recommends an additional reactor (approximately 10 MVar) at or near Pickle Lake SS.
	With E1C operated normally open, high voltage arises due to line charging. Studies show that opening E1C closer to the Ear Falls TS end minimizes high voltage issues. Additionally, the IRRP recommends an additional reactor (approximately 10 MVar) at or near Pickle Lake SS.
	 

	E1C closed loop transfer limitations and E1C normally open high voltage issues are further discussed in Section 
	E1C closed loop transfer limitations and E1C normally open high voltage issues are further discussed in Section 
	6.2.3
	6.2.3

	. The IESO and Hydro One Transmission will collaborate in the Regional Infrastructure Plan to refine the location of the open point on E1C and the sizing of the reactor, considering asset conditions and costs. 
	 

	2.2 Ongoing Monitoring 
	In addition to the needs addressed in the near- and medium-term plan above, there are several long-term or potential needs that may emerge over the forecast horizon. These needs will be monitored by the Working Group to determine when future planning studies should be triggered.
	In addition to the needs addressed in the near- and medium-term plan above, there are several long-term or potential needs that may emerge over the forecast horizon. These needs will be monitored by the Working Group to determine when future planning studies should be triggered.
	 

	2.2.1 Station Capacity Needs Emerging in the Long-term 
	White Dog DS and Marathon DS are expected to reach capacity in 2032 and 2038 respectively. In both cases, current demand already exceeds 85% of the station capacity but forecast growth is modest over the forecast horizon. As with many stations across the Northwest, growth can materialize quickly if industrial development intensifies. Therefore, White Dog DS and Marathon DS should be monitored, and further planning activities should be triggered at least five years before anticipated capacity needs to enable
	White Dog DS and Marathon DS are expected to reach capacity in 2032 and 2038 respectively. In both cases, current demand already exceeds 85% of the station capacity but forecast growth is modest over the forecast horizon. As with many stations across the Northwest, growth can materialize quickly if industrial development intensifies. Therefore, White Dog DS and Marathon DS should be monitored, and further planning activities should be triggered at least five years before anticipated capacity needs to enable
	6.2.1.4
	6.2.1.4

	 and 
	6.2.1.5
	6.2.1.5

	.
	 

	2.2.2 Potential Growth in the Red Lake Area 
	The Red Lake area has significant mining activity and electricity demand is forecast to grow from 58 MW today to 70 MW by 2028. The W54W circuit recently completed as part of the Wataynikaneyap Transmission Project will help relieve constraints on the existing 115 kV circuits to Red Lake. 
	The Red Lake area has significant mining activity and electricity demand is forecast to grow from 58 MW today to 70 MW by 2028. The W54W circuit recently completed as part of the Wataynikaneyap Transmission Project will help relieve constraints on the existing 115 kV circuits to Red Lake. 
	 

	No capacity needs are anticipated based on the current demand forecast which was finalized by the end of 2021. However, the Working Group is aware of additional potential mining projects that are not captured in the current reference scenario demand forecast.6 The timing and amount of load associated with these mines are not yet certain but, considering the typical size of new mining projects, remaining capacity in the Red Lake area can quickly be exhausted. Section 
	No capacity needs are anticipated based on the current demand forecast which was finalized by the end of 2021. However, the Working Group is aware of additional potential mining projects that are not captured in the current reference scenario demand forecast.6 The timing and amount of load associated with these mines are not yet certain but, considering the typical size of new mining projects, remaining capacity in the Red Lake area can quickly be exhausted. Section 
	6.3.1
	6.3.1

	 identifies the load meeting capability for the Red Lake area as well as constraints on the supply to Ear Falls and Dryden. Depending on the demand that materializes, bulk system enhancements beyond the scope of this IRRP (e.g., Waasigan Transmission Line Project Phase 2) may also be required.
	 

	6As described in Section 5.4, for the purpose of this IRRP, the mining sector demand forecast was finalized by the end of 2021. The Working Group is aware of additional future mining projects that were either brought to the awareness of the Working Group after 2021 or were not yet certain enough for inclusion in the demand forecast. The IESO is updating the mining sector demand forecast by end of Q1 2023 and will provide updates to the Working Group to inform the Regional Infrastructure Plan. 
	6As described in Section 5.4, for the purpose of this IRRP, the mining sector demand forecast was finalized by the end of 2021. The Working Group is aware of additional future mining projects that were either brought to the awareness of the Working Group after 2021 or were not yet certain enough for inclusion in the demand forecast. The IESO is updating the mining sector demand forecast by end of Q1 2023 and will provide updates to the Working Group to inform the Regional Infrastructure Plan. 

	The Working Group will monitor growth in the Red Lake area to determine when future planning activities should be triggered. The IESO will also continue to update the mining demand forecast, including mines in the Red Lake area, to inform ongoing bulk planning activities. 
	The Working Group will monitor growth in the Red Lake area to determine when future planning activities should be triggered. The IESO will also continue to update the mining demand forecast, including mines in the Red Lake area, to inform ongoing bulk planning activities. 
	 

	2.2.3 Potential Growth in the Fort Frances Area 
	Several large industrial customers have expressed interest in connecting in the Fort Frances area; these customers’ potential loads are not included in the current demand forecast. While the incremental electricity demand associated with these customers (approximately totalling 100 MW) may be significant, no firm commitments have been made.
	Several large industrial customers have expressed interest in connecting in the Fort Frances area; these customers’ potential loads are not included in the current demand forecast. While the incremental electricity demand associated with these customers (approximately totalling 100 MW) may be significant, no firm commitments have been made.
	 

	No supply capacity needs are anticipated based on the current demand forecast. Section 
	No supply capacity needs are anticipated based on the current demand forecast. Section 
	6.3.2
	6.3.2

	 identifies the load meeting capability of the Fort Frances area. The Working Group will monitor growth in the Fort Frances area to determine when future planning activities should be triggered.
	 

	2.3 Coordination with ongoing Bulk Planning and Project Implementation Activities 
	P
	Span
	In April 2022, as part of
	 
	the IESO
	’
	s obligation to recommend the specific scope and timing of 
	the Waasigan Transmission Line Project, the IESO recommended a staged approach for 
	construction with Phase 1 
	(
	a new 
	line from Thunder Bay to Atikokan) 
	being placed in
	-
	service as 
	close to 
	the end of 2025 as possible. The IESO will continue to monitor developments in the 
	region, update the mining sector demand forecast and provide an update on the need for Phase 
	2
	 
	(
	a new 
	line from Atikokan to Dryden)
	 
	by Q2 2023. 
	 

	P
	Span
	The IESO is also conducting 
	a Northern Ontario Voltage Study to identify reactive compensation 
	needs across northern Ontario. 
	There are 
	several
	 
	recently implemented or planned 
	major 
	transmission reinforcement projects in the north 
	including the East
	-
	West Tie
	 
	Reinforcement, 
	Waasigan
	 
	T
	ransmission Line Project
	, 
	Wataynikaneyap Transmission Project
	, and Northeast Bulk 
	Plan recommendations
	.
	7
	 
	These projects 
	will
	 
	impact the voltage characteristics across the 
	northern bulk transmission system
	,
	 
	including the Northwest region. 
	The Northern Ontar
	io 
	Voltage Study is expected to be finalized 
	in early 2023
	.
	 

	7 
	7 
	7 
	The Need for Northeast Bulk System Reinforcements report can found on the 
	Northeast Bulk Planning webpage
	Northeast Bulk Planning webpage

	. 


	P
	Span
	The Waasigan Transmission Line Project and Norther
	n
	 
	Ontario Voltage Study are further 
	described in 
	Section 
	4.2
	4.2

	. The IESO will continue to update the Working Group regarding ongoing bulk planning and project implementation developments for consideration in the Regional Infrastructure Plan. 
	 

	In addition to the plans above, the IESO is carrying out a Supply to the Ring of Fire study in parallel with this IRRP. The preliminary findings are discussed in Section 
	In addition to the plans above, the IESO is carrying out a Supply to the Ring of Fire study in parallel with this IRRP. The preliminary findings are discussed in Section 
	8
	8

	. The Supply to the Ring of Fire Study will continue in 2023 and the IESO will update the working group on findings for consideration in future regional planning activities. 
	 

	 
	 
	 

	  
	3. Development of the Plan 
	3.1 Regional Planning Process 
	In Ontario, preparing to meet the electricity needs of customers at a regional level is achieved through regional planning. Regional planning assesses the interrelated needs of a region—defined by common electricity supply infrastructure—over the near, medium, and long term and results in a plan to ensure cost-effective and reliable electricity supply. A regional plan considers the existing electricity infrastructure in an area, forecast growth and customer reliability, evaluates options for addressing need
	In Ontario, preparing to meet the electricity needs of customers at a regional level is achieved through regional planning. Regional planning assesses the interrelated needs of a region—defined by common electricity supply infrastructure—over the near, medium, and long term and results in a plan to ensure cost-effective and reliable electricity supply. A regional plan considers the existing electricity infrastructure in an area, forecast growth and customer reliability, evaluates options for addressing need
	 

	The current regional planning process was formalized by the OEB in 2013 and is performed on a five-year planning cycle for each of the 21 defined planning regions in the province. The process is carried out by the IESO, in collaboration with the transmitters and LDCs in each planning region. The process consists of four main components:
	The current regional planning process was formalized by the OEB in 2013 and is performed on a five-year planning cycle for each of the 21 defined planning regions in the province. The process is carried out by the IESO, in collaboration with the transmitters and LDCs in each planning region. The process consists of four main components:
	 

	1.
	1.
	1.
	1.
	 
	A Needs Assessment, led by the transmitter, completes an initial screening of a region’s electricity needs and determines if there are electricity needs requiring regional coordination;
	 


	2.
	2.
	2.
	 
	A Scoping Assessment, led by the IESO, identifies the appropriate planning approach for the identified needs and the scope of any recommended planning activities; 
	 


	3.
	3.
	3.
	 
	An Integrated Regional Resource Plan (IRRP), led by the IESO, proposes recommendations to meet the identified needs requiring coordinated planning; and/or 
	 


	4.
	4.
	4.
	 
	A Regional Infrastructure Plan (RIP), led by the transmitter, provides further details on recommended wires solutions. 
	 



	Further details on the regional planning process and the IESO’s approach to regional planning can be found in Appendix A. 
	Further details on the regional planning process and the IESO’s approach to regional planning can be found in Appendix A. 
	 

	Regional planning is not the only type of electricity planning in Ontario. Other planning activities include bulk system planning, carried out by the IESO, and distribution system planning, carried out by LDCs. There are inherent overlaps in these three levels of electricity infrastructure planning. 
	Regional planning is not the only type of electricity planning in Ontario. Other planning activities include bulk system planning, carried out by the IESO, and distribution system planning, carried out by LDCs. There are inherent overlaps in these three levels of electricity infrastructure planning. 
	 

	The IESO completed a review of the regional planning process following the completion of the first cycle of regional planning for all 21 regions. The IESO’s 
	The IESO completed a review of the regional planning process following the completion of the first cycle of regional planning for all 21 regions. The IESO’s 
	Regional Planning Process Review
	Regional Planning Process Review

	 report is posted on the IESO’s website. Implementation of Regional Planning Process Review recommendations by the IESO, Ontario Energy Board, and its Regional Planning Process Advisory Board are ongoing. 
	 

	3.2 The Northwest Region and IRRP Development 
	The process to develop the Northwest IRRP was initiated in January 2021 following the publication of the Needs Assessment report in July 2020 by Hydro One and Scoping Assessment Outcome Report in January 2021 by the IESO. As per the 18-month timeline, triggered by the publication of the Scoping Assessment Outcome Report, the original publication date for the Northwest IRRP was scheduled for July 13, 2022.
	The process to develop the Northwest IRRP was initiated in January 2021 following the publication of the Needs Assessment report in July 2020 by Hydro One and Scoping Assessment Outcome Report in January 2021 by the IESO. As per the 18-month timeline, triggered by the publication of the Scoping Assessment Outcome Report, the original publication date for the Northwest IRRP was scheduled for July 13, 2022.
	 

	In April 2022, the IESO wrote to the Ontario Energy Board (OEB) to provide notice that the IESO required an additional six months to complete the IRRP. The IRRP’s original scope was expanded to include additional key developments in the Northwest region. The expanded scope enabled more extensive stakeholder engagement, consideration of additional growth sensitivities, and better alignment with ongoing bulk studies across the Northwest and Northeast regions. Based on the IESO’s estimate of the additional tim
	In April 2022, the IESO wrote to the Ontario Energy Board (OEB) to provide notice that the IESO required an additional six months to complete the IRRP. The IRRP’s original scope was expanded to include additional key developments in the Northwest region. The expanded scope enabled more extensive stakeholder engagement, consideration of additional growth sensitivities, and better alignment with ongoing bulk studies across the Northwest and Northeast regions. Based on the IESO’s estimate of the additional tim
	 

	 
	 
	 

	  
	4. Background and Study Scope 
	This is the second cycle of regional planning for the Northwest region. In the first cycle of regional planning, the region was divided into four sub-regions, each with its own IRRP:
	This is the second cycle of regional planning for the Northwest region. In the first cycle of regional planning, the region was divided into four sub-regions, each with its own IRRP:
	 

	•
	•
	•
	•
	 
	Greenstone-Marathon (published June 2016)
	 


	•
	•
	•
	 
	Thunder Bay (published December 2016)
	 


	•
	•
	•
	 
	West of Thunder Bay (published July 2016)
	 


	•
	•
	•
	 
	North of Dryden (published January 2015)
	 



	A summary of each of the above IRRPs can be found in the 2021 Scoping Assessment Outcome Report8. The Scoping Assessment for this planning cycle recommended a single IRRP covering the entire Northwest region. This report presents an integrated regional electricity plan for the next 20-year period from 2021-2040.
	A summary of each of the above IRRPs can be found in the 2021 Scoping Assessment Outcome Report8. The Scoping Assessment for this planning cycle recommended a single IRRP covering the entire Northwest region. This report presents an integrated regional electricity plan for the next 20-year period from 2021-2040.
	 

	8 
	8 
	8 
	The 2021 Scoping Assessment Outcome Report can be downloaded from the 
	Northwest Regional Planning engagement webpage
	Northwest Regional Planning engagement webpage

	. 


	Note that two new transmission system projects, the East-West Tie (“EWT”) reinforcement and the Wataynikaneyap Transmission Project (“Watay Project”) came into service during the current IRRP study. They were both assumed to be in-service for the purpose of this IRRP’s technical assessments. The EWT reinforcement adds four new 230 kV circuits: M37L and M38L from Lakehead TS to Marathon TS and W35M and W36M from Marathon TS to Wawa TS. The new EWT circuits were placed in service in March 2022. The Watay Proj
	Note that two new transmission system projects, the East-West Tie (“EWT”) reinforcement and the Wataynikaneyap Transmission Project (“Watay Project”) came into service during the current IRRP study. They were both assumed to be in-service for the purpose of this IRRP’s technical assessments. The EWT reinforcement adds four new 230 kV circuits: M37L and M38L from Lakehead TS to Marathon TS and W35M and W36M from Marathon TS to Wawa TS. The new EWT circuits were placed in service in March 2022. The Watay Proj
	 

	4.1 Study Scope 
	This IRRP identifies electricity needs in the Northwest Region and develops and recommends options to meet these needs. A list of transmission facilities included in the scope of this study can be found in Appendix C. The plan was prepared by the IESO on behalf of the Working Group. The plan includes consideration of forecast electricity demand growth, conservation, and demand management (CDM), distributed generation (DG), transmission and distribution system 
	capability, relevant community plans, condition of transmission assets and developments on the bulk transmission system. 
	capability, relevant community plans, condition of transmission assets and developments on the bulk transmission system. 
	 

	The Northwest IRRP was developed by completing the following steps:
	The Northwest IRRP was developed by completing the following steps:
	 

	•
	•
	•
	•
	 
	Preparing a 20-year electricity demand forecast and establishing needs over this timeframe (as described in the following steps);
	 


	•
	•
	•
	 
	Examining the load meeting capability (LMC) and reliability of the existing transmission system, considering facility ratings and performance of transmission elements, transformers, local generation, and other facilities such as reactive power devices. Needs were established by applying ORTAC, NERC, and NPCC criteria; 
	 


	•
	•
	•
	 
	Assessing system needs by applying a contingency-based assessment and reliability performance standards for transmission supply in the IESO-controlled grid;
	 


	•
	•
	•
	 
	Confirming identified end-of-life asset replacement needs and timing with LDCs and transmitters;
	 


	•
	•
	•
	 
	Establishing alternatives to address system needs including, where feasible and applicable, generation, transmission and/or distribution, and other approaches such as non-wires alternatives including conservation and demand management;
	 


	•
	•
	•
	 
	Engaging with the community on needs and possible alternatives;
	 


	•
	•
	•
	 
	Evaluating alternatives to address near- and long-term needs; and
	 


	•
	•
	•
	 
	Communicating findings, conclusions, and recommendations within a detailed plan.
	 



	For the Northwest IRRP, areas of interest with high growth potential beyond forecast demand levels were identified through stakeholder engagement. Additional high sensitivity studies were performed for these areas to test the robustness of the system to supply higher than forecast demand.
	For the Northwest IRRP, areas of interest with high growth potential beyond forecast demand levels were identified through stakeholder engagement. Additional high sensitivity studies were performed for these areas to test the robustness of the system to supply higher than forecast demand.
	 

	4.1.1 Scope of Regional Planning Regarding New Connections 
	The purpose of the IRRP is to identify and address reliability needs that require coordination between transmitters, distribution companies, and the IESO. In the Northwest region, growth is driven in large part by industrial customers, predominantly in the mining sector. A subset of these customers are not currently connected to the electricity grid but are pursuing grid connection in the near term. The IRRP used the best available information to accurately simulate the connection arrangement of future cust
	did not study the local connection requirements of any individual project unless there was an opportunity to align with broader regional needs.
	did not study the local connection requirements of any individual project unless there was an opportunity to align with broader regional needs.
	9
	   
	 

	9 Potential customers seeking connection should note that participation in the IRRP does not replace connection processes, namely Customer Impact Assessments (CIA) or System Impact Assessments (SIA). Furthermore, the absence of regional reliability needs identified through the IRRP in a particular area does not guarantee that connection requests in that area will be approved in a CIA or SIA. 
	9 Potential customers seeking connection should note that participation in the IRRP does not replace connection processes, namely Customer Impact Assessments (CIA) or System Impact Assessments (SIA). Furthermore, the absence of regional reliability needs identified through the IRRP in a particular area does not guarantee that connection requests in that area will be approved in a CIA or SIA. 

	4.2 Parallel Bulk Planning Activities 
	The Waasigan Transmission Line Project and the Northern Ontario Voltage study are proceeding in parallel with this IRRP and the upcoming Regional Infrastructure Plan. Findings and recommendations from these bulk planning activities will inform ongoing regional planning activities. 
	The Waasigan Transmission Line Project and the Northern Ontario Voltage study are proceeding in parallel with this IRRP and the upcoming Regional Infrastructure Plan. Findings and recommendations from these bulk planning activities will inform ongoing regional planning activities. 
	 

	4.2.1 Waasigan Transmission Line Project 
	The Waasigan Transmission Line Project (“Waasigan Project”), formally the Northwest Bulk Line, was identified in the Government’s 2013 and 2017 Long Term Energy Plans (the “LTEPs”) as a priority project to: 
	The Waasigan Transmission Line Project (“Waasigan Project”), formally the Northwest Bulk Line, was identified in the Government’s 2013 and 2017 Long Term Energy Plans (the “LTEPs”) as a priority project to: 
	 

	•
	•
	•
	•
	 
	Increase electricity supply to the region west of Thunder Bay; 
	 


	•
	•
	•
	 
	Provide a means for new customers and growing loads to be served with clean and renewable sources that comprise Ontario’s supply mix; and, 
	 


	•
	•
	•
	 
	Enhance the potential for development and connection of renewable energy facilities.
	 



	The LTEPs divided the Waasigan Project into three phases:
	The LTEPs divided the Waasigan Project into three phases:
	 

	•
	•
	•
	•
	 
	Phase 1 - a line from Thunder Bay to Atikokan; 
	 


	•
	•
	•
	 
	Phase 2 - a line from Atikokan to Dryden; and,
	 


	•
	•
	•
	 
	Phase 3 - a line from Dryden to the Manitoba border through Kenora. 
	 



	Following the 2013 LTEP, the Ontario Government issued an Order in Council, also in 2013, that amended Hydro One’s license to develop and seek approval for the Waasigan Project according to the scope and timing specified by the IESO.
	Following the 2013 LTEP, the Ontario Government issued an Order in Council, also in 2013, that amended Hydro One’s license to develop and seek approval for the Waasigan Project according to the scope and timing specified by the IESO.
	 

	In 2018, the IESO recommended that Hydro One commence development work (i.e., complete the Environmental Assessment) for Phase 1 and Phase 2 based on the timing of projected supply capacity needs and the risk of them materializing earlier.  The IESO committed to ongoing monitoring to determine when construction of both Phase 1 and Phase 2 should begin and to confirm that they are the best course of action to meet the needs.  
	In 2018, the IESO recommended that Hydro One commence development work (i.e., complete the Environmental Assessment) for Phase 1 and Phase 2 based on the timing of projected supply capacity needs and the risk of them materializing earlier.  The IESO committed to ongoing monitoring to determine when construction of both Phase 1 and Phase 2 should begin and to confirm that they are the best course of action to meet the needs.  
	 

	In 2022, the IESO updated the demand forecast for the region west of Thunder Bay with information from the IRRP demand forecast and feedback from stakeholders. The mining sector demand forecast drove the majority of the demand growth and is further discussed in Section 
	In 2022, the IESO updated the demand forecast for the region west of Thunder Bay with information from the IRRP demand forecast and feedback from stakeholders. The mining sector demand forecast drove the majority of the demand growth and is further discussed in Section 
	5.4
	5.4

	. The updated demand forecast showed a need for Phase 1 starting in 2025 and a temporary need for Phase 2 in 2026 and 2027, but not thereafter as some existing mining projects reach end of life. Therefore, the IESO recommended a staged approached for construction where Hydro One would construct the Project to meet near-term system capacity needs, with Phase 1 being placed in service as close to the end of 2025 as possible. The IESO will continue to monitor developments in the Region and provide an update in
	 

	The IESO recognizes that a firm need for Phase 2 could materialize quickly given the potential for additional growth in the region. The IESO is currently in the process of updating the mining demand forecast to reflect additional information received over the past year since the last forecast iteration and to better capture future growth driven by electrification trends and government policy. The forecast update is expected to be completed in Q1 2023.
	The IESO recognizes that a firm need for Phase 2 could materialize quickly given the potential for additional growth in the region. The IESO is currently in the process of updating the mining demand forecast to reflect additional information received over the past year since the last forecast iteration and to better capture future growth driven by electrification trends and government policy. The forecast update is expected to be completed in Q1 2023.
	 

	4.2.2 Northern Ontario Voltage Study 
	P
	Span
	The IESO is conducting a Northern Ontario Voltage Study to identify reactive compensation 
	needs across 
	the bul
	k system in 
	northern Ontario. The Northern Ontario Voltage Study is 
	expected to be finalized 
	in early 2023
	.
	 

	4.3 Supply to the Ring of Fire 
	The Ring of Fire is a remote area approximately 500 km north of Thunder Bay rich in critical minerals but without grid power supply. The decision to pursue transmission supply to the Ring of Fire ultimately lies with mining companies and remote communities as they are the direct beneficiaries, or with the provincial and federal governments, to advance broader policy objectives.
	The Ring of Fire is a remote area approximately 500 km north of Thunder Bay rich in critical minerals but without grid power supply. The decision to pursue transmission supply to the Ring of Fire ultimately lies with mining companies and remote communities as they are the direct beneficiaries, or with the provincial and federal governments, to advance broader policy objectives.
	 

	Transmission supply to the Ring of Fire was contemplated in the 2015 cycle of regional planning. With renewed interest in developing the Ring of Fire from both government and mining companies, the IESO is updating its Supply to the Ring of Fire study in parallel with this IRRP to help inform government policy and potential customers seeking connection. This study outlines opportunities for alignment, updated high-level transmission supply cost estimates, updated avoided diesel system costs from connecting r
	Transmission supply to the Ring of Fire was contemplated in the 2015 cycle of regional planning. With renewed interest in developing the Ring of Fire from both government and mining companies, the IESO is updating its Supply to the Ring of Fire study in parallel with this IRRP to help inform government policy and potential customers seeking connection. This study outlines opportunities for alignment, updated high-level transmission supply cost estimates, updated avoided diesel system costs from connecting r
	8
	8

	.
	 

	The study scope and timing of this ongoing study will evolve with government policy direction. The IESO will share updates with the Working Group to inform upcoming regional planning activities such as the Regional Infrastructure Plan.
	The study scope and timing of this ongoing study will evolve with government policy direction. The IESO will share updates with the Working Group to inform upcoming regional planning activities such as the Regional Infrastructure Plan.
	 

	 
	 
	 

	  
	5. Electricity Demand Forecast 
	This section describes the development of the demand forecast for the Northwest Region that underpins this IRRP. The 20-year forecast has three components:
	This section describes the development of the demand forecast for the Northwest Region that underpins this IRRP. The 20-year forecast has three components:
	 

	•
	•
	•
	•
	 
	Distribution-connected: The distribution-connected forecast reflects demand served on the distribution systems in the Northwest and is based on information submitted by local distribution companies.
	 


	•
	•
	•
	 
	Transmission-connected: The transmission-connected forecast reflects demand served directly from the transmission system. This is typically comprised of large industrial customers that have their own transformation station. The transmission-connected forecast is informed by direct engagement with customers. 
	 


	•
	•
	•
	 
	Mining Sector: The mining sector forecast captures electricity demand from both existing grid-connected and known future mining projects that are not yet grid-connected. The mining sector forecast is informed by data from government, industry publications, and engagement individual project proponents. Note that electricity demand from existing mining projects is also reflected in the above transmission- and distribution-connected forecast components. When the mining sector component is layered on top of the
	 



	Each forecast component is described in detail below. Note that the forecasts in this section refer to the non-coincident peak demand forecast (i.e., the sum of each station’s individual peak demand). Coincident forecasts (i.e., contribution of each station to the overall peak demand hour) for the subsystem in question are used for the purpose of identifying need dates and options analysis in Section 6 and 7. Coincident forecasts are found by applying a coincidence factor based on the contribution of each s
	Each forecast component is described in detail below. Note that the forecasts in this section refer to the non-coincident peak demand forecast (i.e., the sum of each station’s individual peak demand). Coincident forecasts (i.e., contribution of each station to the overall peak demand hour) for the subsystem in question are used for the purpose of identifying need dates and options analysis in Section 6 and 7. Coincident forecasts are found by applying a coincidence factor based on the contribution of each s
	 

	Additional details related to the development of the demand forecast are provided in Appendix B. Though the Northwest IRRP forecast was created prior to October 2022, the Ontario Energy Board has also since published a Load Forecast Guideline for regional planning, through the Regional Planning Process Advisory Group.10
	Additional details related to the development of the demand forecast are provided in Appendix B. Though the Northwest IRRP forecast was created prior to October 2022, the Ontario Energy Board has also since published a Load Forecast Guideline for regional planning, through the Regional Planning Process Advisory Group.10
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	The Load Forecast Guideline can be found on the Ontario Energy Board’s 
	website.
	website.

	 


	 
	 

	5.1 Historical Demand 
	Figure 5-1
	Figure 5-1
	Figure 5-1

	 shows the net and gross historical demand over the last five years in the Northwest region. Distribution-connected customer historically make up approximately 55% of peak demand with the remainder made up of transmission-connected customers. Growth has been steady over the last five years, with an average annual demand growth rate of 1.1% and Northwest demand hovering just over 800 MW from 2018 through 2020. Northwestern Ontario is winter peaking, with the peak demand hour for each year typically occurring
	 

	Existing distributed generation resources historically contributed approximately 10-15 MW during peak demand conditions. This contribution was added back into the net demand forecast to arrive at the gross demand forecast. The 2020 gross demand was used as the starting point for the forecast unless station-level adjustments were necessary to account for anomalous demand conditions on a case-by-case basis. 
	Existing distributed generation resources historically contributed approximately 10-15 MW during peak demand conditions. This contribution was added back into the net demand forecast to arrive at the gross demand forecast. The 2020 gross demand was used as the starting point for the forecast unless station-level adjustments were necessary to account for anomalous demand conditions on a case-by-case basis. 
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	Figure 5-1 | 2016-2020 Historical Demand 
	Figure 5-1 | 2016-2020 Historical Demand 
	Figure 5-1 | 2016-2020 Historical Demand 
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	5.2 Distribution-connected Forecast 
	The distribution-connected forecast component starts with a gross station-level demand forecast developed by local distribution companies for their service territory. The gross forecast was then modified to reflect the peak demand impacts of provincial conservation targets and distributed generation contracted through previous provincial programs such as FIT and microFIT11 and adjusted to reflect extreme weather conditions to produce a reference scenario net forecast for planning assessments. Additional det
	11 
	11 
	11 
	More information about the Feed
	-
	in Tariff can be found o
	n the IESO’s 
	website
	website
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	5.2.1 Gross Local Distribution Company Forecast  
	Each participating local distribution company in the Northwest region prepared gross demand forecasts at the station level, or at the station bus level for multi-bus stations. These gross demand forecasts account for increases in demand from new or intensified development and known connection applications within their service territories. 
	Each participating local distribution company in the Northwest region prepared gross demand forecasts at the station level, or at the station bus level for multi-bus stations. These gross demand forecasts account for increases in demand from new or intensified development and known connection applications within their service territories. 
	 

	Note that the regional planning process relies on distributors to consider municipal and regional official plans and translate development plans into electrical demand forecasts.  Distributors have a better understanding of future local demand growth and drivers than the IESO, since they have the most direct involvement with their customers, connection applicants, and the municipalities they serve.  More details on each distributor’s demand forecast assumptions can be found in Appendix B.2 to B.6. Distribut
	Note that the regional planning process relies on distributors to consider municipal and regional official plans and translate development plans into electrical demand forecasts.  Distributors have a better understanding of future local demand growth and drivers than the IESO, since they have the most direct involvement with their customers, connection applicants, and the municipalities they serve.  More details on each distributor’s demand forecast assumptions can be found in Appendix B.2 to B.6. Distribut
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	The distribution-connected demand forecast compiled from distributors is adjusted to account for extreme weather conditions according to the methodology described in Appendix B.1. 
	The distribution-connected demand forecast compiled from distributors is adjusted to account for extreme weather conditions according to the methodology described in Appendix B.1. 
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	 shows the total gross distribution-connected forecast for the Northwest region.
	 

	 
	 

	 
	 

	The distribution-connected demand forecast compiled from distributors is adjusted to account for extreme weather conditions according to the methodology described in Appendix B.1. 
	The distribution-connected demand forecast compiled from distributors is adjusted to account for extreme weather conditions according to the methodology described in Appendix B.1. 
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	 shows the total gross distribution-connected forecast for the Northwest region.
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	Figure 5-2 | Total Gross Median Weather Distribution-connected Forecast
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	5.2.2 Contribution of Conservation to the Forecast 
	CDM is a clean and cost-effective resource that helps meet Ontario’s electricity needs and is an integral component of provincial and regional planning. Conservation is achieved through a mix of codes and standards amendments as well as program-related activities. These approaches complement each other to maximize conservation results.
	CDM is a clean and cost-effective resource that helps meet Ontario’s electricity needs and is an integral component of provincial and regional planning. Conservation is achieved through a mix of codes and standards amendments as well as program-related activities. These approaches complement each other to maximize conservation results.
	 

	The estimate of demand reduction due to codes and standards is based on expected improvement in the codes for new and renovated buildings and through regulation of minimum efficiency standards for equipment used by specified categories of consumers, i.e., residential, commercial, and industrial consumers. 
	The estimate of demand reduction due to codes and standards is based on expected improvement in the codes for new and renovated buildings and through regulation of minimum efficiency standards for equipment used by specified categories of consumers, i.e., residential, commercial, and industrial consumers. 
	 

	The estimates of demand reduction due to new program-related activities account for Ontario programs, federal programs that result in electricity savings in Ontario, and forecast future energy efficiency programs. The 2021 – 2024 CDM Framework is the central piece in which the IESO delivers programs on a province-wide basis to enable Ontario’s electricity consumers to improve the energy efficiency of their homes, businesses, institutions, and industrial facilities. 
	The estimates of demand reduction due to new program-related activities account for Ontario programs, federal programs that result in electricity savings in Ontario, and forecast future energy efficiency programs. The 2021 – 2024 CDM Framework is the central piece in which the IESO delivers programs on a province-wide basis to enable Ontario’s electricity consumers to improve the energy efficiency of their homes, businesses, institutions, and industrial facilities. 
	 

	Figure 5-3
	Figure 5-3
	Figure 5-3

	 shows the estimated total yearly reduction to the demand forecast due to conservation (from codes, standards and CDM programs) for residential, commercial, and industrial market segments. Additional details on the conservation forecast methodology are provided in Appendix B.9.
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	Figure 5-3 | Total Forecast Peak Demand Reduction (Codes, Standards, and CDM Programs) 
	Figure 5-3 | Total Forecast Peak Demand Reduction (Codes, Standards, and CDM Programs) 
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	5.2.3 Contribution of Distributed Generation to the Forecast 
	In addition to conservation resources, distributed generation in the Northwest region is also forecast to offset some peak demand requirements. The introduction of the Green Energy and Green Economy Act, 2009, and the associated development of Ontario’s FIT Program, has increased the significance of distributed renewable generation which, while intermittent, contributes to meeting the province’s electricity demands. The installed distributed generation capacity by fuel type and contribution factor assumptio
	In addition to conservation resources, distributed generation in the Northwest region is also forecast to offset some peak demand requirements. The introduction of the Green Energy and Green Economy Act, 2009, and the associated development of Ontario’s FIT Program, has increased the significance of distributed renewable generation which, while intermittent, contributes to meeting the province’s electricity demands. The installed distributed generation capacity by fuel type and contribution factor assumptio
	 

	After reducing the demand forecast due to conservation as described above, the forecast is further reduced by the expected contribution from contracted distributed generation in the region (similar to the adjustment between net and gross historical demand described in Section 
	After reducing the demand forecast due to conservation as described above, the forecast is further reduced by the expected contribution from contracted distributed generation in the region (similar to the adjustment between net and gross historical demand described in Section 
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	 except with forward looking contracted distributed generation rather than existing distributed generation). Figure 5.5 shows the impact of distributed generation reducing the demand forecast. In the long term, the contribution of distributed generation is expected to diminish as these contracts expire. Note that any facilities without a contract with the IESO are not included in the distributed generation peak demand reduction forecast.
	 

	 
	 

	Figure 5-4 | Peak Demand Reduction to Demand Forecast due to Contracted Distributed Generation
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	5.3 Existing Transmission-connected Forecast 
	The Northwest region has fifteen customer transformer stations (CTS) that directly serve customers connected to the high-voltage transmission system. The IRRP relies on information from these customers to inform the transmission-connected forecast either directly through their account representative or through comments submitted through the IRRP engagement events. If, for a given station, no information about future demand changes is available, the default assumption is that demand at that station will rema
	The Northwest region has fifteen customer transformer stations (CTS) that directly serve customers connected to the high-voltage transmission system. The IRRP relies on information from these customers to inform the transmission-connected forecast either directly through their account representative or through comments submitted through the IRRP engagement events. If, for a given station, no information about future demand changes is available, the default assumption is that demand at that station will rema
	Figure 5-5
	Figure 5-5

	 shows the total non-coincident transmission-connected customer demand forecast. The transmission-connected forecast is generally flat except for a few project expansions/retirements resulting in growth in 2026 and subsequent decline in 2028. Note that, unlike the distribution-connected forecast component, the transmission-connected component is not adjusted for extreme weather because industrial demand does not typically fluctuate with weather. Furthermore, while some customers have behind-the-meter genera
	 

	 
	 

	Figure 5-5 | Total Transmission-connected Demand Forecast
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	5.4 Mining Sector Forecast 
	In addition to the distribution- and transmission-connected forecasts, expansion of existing mines and new mining projects connecting to the grid are expected to make up the majority of the overall electricity demand growth in the Northwest region. As of Q4 2021, the IESO was aware of more than 20 potential future mining projects in the Northwest region at various stages of planning and development that had known electricity demand forecasts and projected in-service dates. The IESO is also aware of at least
	In addition to the distribution- and transmission-connected forecasts, expansion of existing mines and new mining projects connecting to the grid are expected to make up the majority of the overall electricity demand growth in the Northwest region. As of Q4 2021, the IESO was aware of more than 20 potential future mining projects in the Northwest region at various stages of planning and development that had known electricity demand forecasts and projected in-service dates. The IESO is also aware of at least
	 

	The mining forecast is project-based and built from the bottom up based on known mining exploration or projects collected from proponents, industry publications, utility companies, and government. Each project is assigned one of four “likelihood” factors ranging from “most likely” to “least likely” that represents the probability of its electricity demand materializing to enable the creation of scenarios that represent different potential future outcomes.
	The mining forecast is project-based and built from the bottom up based on known mining exploration or projects collected from proponents, industry publications, utility companies, and government. Each project is assigned one of four “likelihood” factors ranging from “most likely” to “least likely” that represents the probability of its electricity demand materializing to enable the creation of scenarios that represent different potential future outcomes.
	 

	 
	Table 5-1 | Mining Forecast Scenario Descriptions 
	Scenario 
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	Scenario 
	Scenario 
	Scenario 
	Scenario 
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	TBody
	TR
	Span
	Low
	Low
	Low
	 


	-
	-
	-
	-
	-
	 
	Conservative scenario including only existing mining projects and their extension/expansion/retirement plans
	 


	-
	-
	-
	 
	The full demand forecast for all existing mining projects is included
	 



	 
	 



	TR
	Span
	Reference
	Reference
	Reference
	 


	-
	-
	-
	-
	-
	 
	Includes all demand in the low scenario plus the full undiscounted demand forecast from projects classified as “most likely” and “likely” 
	 


	-
	-
	-
	 
	Aligned with 2021 Annual Planning Outlook
	12
	 
	reference scenario
	 



	 
	 



	TR
	Span
	High
	High
	High
	 


	-
	-
	-
	-
	-
	 
	Includes all known mining projects with each project’s demand forecast discounted according to their likelihood classification:
	 


	o
	o
	o
	o
	 
	“Most likely” project forecasts are not discounted
	 


	o
	o
	o
	 
	“Likely” project forecasts discounted to 80% of their full project demand
	 


	o
	o
	o
	 
	“Less likely” project forecasts discounted to 50% of their full project demand
	 


	o
	o
	o
	 
	“Least likely” project forecasts discounted to 20% of their full project demand
	 



	-
	-
	-
	 
	Aligned with 2021 Annual Planning Outlook high scenario
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	12 
	The Annual Planning Outlook 
	forecasts electricity demand, assesses the reliability of the electricity system, identifies capacity and 
	energy 
	needs, and explores the province’s ability to meet them.
	 
	The latest Annual Planning Outlook is available on the 
	IESO’s Planning and Forecasting webpage
	IESO’s Planning and Forecasting webpage

	. 


	 
	 

	A project’s likelihood is informed by factors such as the reliability of available data sources, development stage of the project, project timing, and permitting information. The IESO also incorporates input from the Ministry of Mines on the forecast and likelihood factors. The mining forecast scenarios are summarized in 
	A project’s likelihood is informed by factors such as the reliability of available data sources, development stage of the project, project timing, and permitting information. The IESO also incorporates input from the Ministry of Mines on the forecast and likelihood factors. The mining forecast scenarios are summarized in 
	Table 5-1
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	 above.
	 

	Figure 5-6
	Figure 5-6
	Figure 5-6

	 shows the low, reference, and high mining demand forecast scenarios. The total aggregate undiscounted (i.e., without consideration of likelihood factors) forecast demand from all known projects is also shown in a dashed line. Note that the total aggregate undiscounted forecast demand is not a realistic growth scenario since it is highly unlikely for all proposed mining projects to materialized. The undiscounted forecast is provided for transparency to illustrate the scale of potential demand growth conside
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	Figure 5-6 | Mining Demand Forecast 
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	The mining sector already accounts for approximately 150 MW of demand today and is projected to grow to 290 MW by 2027 under the reference scenario. The low and high scenarios grow to 175 MW and 330 MW by 2027, respectively. Note that the IRRP does not provide disaggregated project-level forecast to preserve confidentiality.
	The mining sector already accounts for approximately 150 MW of demand today and is projected to grow to 290 MW by 2027 under the reference scenario. The low and high scenarios grow to 175 MW and 330 MW by 2027, respectively. Note that the IRRP does not provide disaggregated project-level forecast to preserve confidentiality.
	 

	Generally speaking, the existing mines (low) scenario informs local reliability needs that must be addressed even if no new mines materialize. The reference scenario informs the identification of needs that will likely arise and options to address those needs if/when mines materialize. Finally, the high scenario explores possible additional needs to test the robustness of the IRRP.
	Generally speaking, the existing mines (low) scenario informs local reliability needs that must be addressed even if no new mines materialize. The reference scenario informs the identification of needs that will likely arise and options to address those needs if/when mines materialize. Finally, the high scenario explores possible additional needs to test the robustness of the IRRP.
	 

	Note that in all scenarios, the mining forecast peaks in 2027 before declining for the remainder of the forecast horizon. This is a result of developing a project-based demand forecast as opposed to a top-line forecast for the mining sector as a whole. Information about existing and near-term projects are more readily available than information about long-term projects. Most known near- and mid-term new mining projects plan to come in-service by 2027. After 2027, demand begins to taper off as both existing 
	Note that in all scenarios, the mining forecast peaks in 2027 before declining for the remainder of the forecast horizon. This is a result of developing a project-based demand forecast as opposed to a top-line forecast for the mining sector as a whole. Information about existing and near-term projects are more readily available than information about long-term projects. Most known near- and mid-term new mining projects plan to come in-service by 2027. After 2027, demand begins to taper off as both existing 
	 

	5.5 Total Northwest Demand Forecast Scenarios 
	The total non-coincident Northwest demand forecast is shown in 
	The total non-coincident Northwest demand forecast is shown in 
	Figure 5-7
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	 below. Note that when the mining forecast component is layered on top of the distribution-connected and transmission-connected components, only the contribution of new mining projects is shown to avoid double counting. The reference scenario Northwest demand grows to 1060 MW by 2027. The low and high scenarios growing to 945 MW and 1100 MW by 2027, respectively. Note that the discontinuity between historical and forecast demand from 2020 to 2021 is partly due to the extreme weather correction applied to th
	 

	The IRRP reference forecast is approximately 20% higher than the Annual Planning Outlook forecast for the Northwest zone. This difference is in part due to the non-coincidence of the IRRP’s station-level forecast; the non-coincident forecast is typically 10-15% higher than the coincident forecast in the Northwest. The sum of regional planning forecasts is also generally higher than their bulk planning counterparts since regional forecasts capture potential growth at a greater granularity not all of which ma
	The IRRP reference forecast is approximately 20% higher than the Annual Planning Outlook forecast for the Northwest zone. This difference is in part due to the non-coincidence of the IRRP’s station-level forecast; the non-coincident forecast is typically 10-15% higher than the coincident forecast in the Northwest. The sum of regional planning forecasts is also generally higher than their bulk planning counterparts since regional forecasts capture potential growth at a greater granularity not all of which ma
	 

	 
	 

	Figure 5-7 | Total Northwest Demand Forecast
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	5.6 Demand Profiling – Kenora MTS 
	In addition to the annual peak forecast, hourly load profiles (8,760 hours per year over the 20-year forecast horizon) for stations or groups of stations with identified needs can be developed to characterize their needs with finer granularity. This is typically undertaken to inform an analysis of potential non-wires alternatives. 
	In addition to the annual peak forecast, hourly load profiles (8,760 hours per year over the 20-year forecast horizon) for stations or groups of stations with identified needs can be developed to characterize their needs with finer granularity. This is typically undertaken to inform an analysis of potential non-wires alternatives. 
	 

	For this IRRP, hourly demand profiles were developed for Kenora MTS where a firm station capacity need was identified for which non-wires alternatives are promising. The Kenora MTS hourly demand profiles can be found in Appendix D.2. There were no other needs identified in this IRRP which could be addressed by non-wires alternatives.
	For this IRRP, hourly demand profiles were developed for Kenora MTS where a firm station capacity need was identified for which non-wires alternatives are promising. The Kenora MTS hourly demand profiles can be found in Appendix D.2. There were no other needs identified in this IRRP which could be addressed by non-wires alternatives.
	 

	Hourly demand profiles are created by first training a multiple linear regression model with historical data and then repeatedly applying the model under different weather/calendar variable permutations to forecast a range of possible future hourly profiles. The profiles are then ranked based on their median energy values. The median profile is scaled to match the peak demand forecast in each year and used to size and simulate non-wires alternatives as described in Section 
	Hourly demand profiles are created by first training a multiple linear regression model with historical data and then repeatedly applying the model under different weather/calendar variable permutations to forecast a range of possible future hourly profiles. The profiles are then ranked based on their median energy values. The median profile is scaled to match the peak demand forecast in each year and used to size and simulate non-wires alternatives as described in Section 
	7.1
	7.1

	. A more fulsome description of the demand profiling methodology can be found in Appendix D.1. 
	 

	Note that this data is used to roughly inform the overall energy requirements that a non-wire alternative would need to meet for the purposes of evaluating alternatives; it cannot be used to deterministically specify the precise hourly energy requirements. Further, this data is only used to select suitable technology types and roughly estimate operating costs. Demand patterns can change significantly as consumer behaviour evolves, new industries emerge, and trends like electrification achieve greater adopti
	Note that this data is used to roughly inform the overall energy requirements that a non-wire alternative would need to meet for the purposes of evaluating alternatives; it cannot be used to deterministically specify the precise hourly energy requirements. Further, this data is only used to select suitable technology types and roughly estimate operating costs. Demand patterns can change significantly as consumer behaviour evolves, new industries emerge, and trends like electrification achieve greater adopti
	 

	 
	 

	 
	 
	 

	  
	6. Needs 
	This section summarizes the needs identified through the IRRP process. Taking into account committed transmission projects identified through bulk planning processes (i.e., the East West Tie expansion and the Waasigan transmission line), the Northwest region is generally adequate to support forecast electricity demand growth. The needs identified in the IRRP deal with localized supply to various pockets of demand in the Northwest as well as high-growth scenarios in areas identified as having strong future d
	This section summarizes the needs identified through the IRRP process. Taking into account committed transmission projects identified through bulk planning processes (i.e., the East West Tie expansion and the Waasigan transmission line), the Northwest region is generally adequate to support forecast electricity demand growth. The needs identified in the IRRP deal with localized supply to various pockets of demand in the Northwest as well as high-growth scenarios in areas identified as having strong future d
	 

	This section is organized as follows:
	This section is organized as follows:
	 

	•
	•
	•
	•
	 
	Section 
	6.1
	6.1

	 summarizes the methodology for identifying needs,
	 


	•
	•
	•
	 
	Section 
	6.2
	6.2

	 describes firm station capacity and local operational needs (i.e., needs that would materialize under the reference forecast scenario), and
	 


	•
	•
	•
	 
	Section 
	6.3
	6.3

	 describes potential needs that may arise if higher than forecast growth materializes in select subsystems in the region.
	 



	Section 6.2.3 (E1C Operation and High Voltage Need), in addition to specifying the needs identified, will also discuss the recommended solutions since there are no “alternatives” that would normally be discussed in Section 7. 
	Section 6.2.3 (E1C Operation and High Voltage Need), in addition to specifying the needs identified, will also discuss the recommended solutions since there are no “alternatives” that would normally be discussed in Section 7. 
	 

	Note that bulk system needs are not in scope for the IRRP, which is focused on local reliability and ensuring that local/regional infrastructure can serve forecast demand. Nonetheless, this IRRP report flags any potential interactions between regional and bulk system needs. 
	Note that bulk system needs are not in scope for the IRRP, which is focused on local reliability and ensuring that local/regional infrastructure can serve forecast demand. Nonetheless, this IRRP report flags any potential interactions between regional and bulk system needs. 
	 

	6.1 Needs Assessment Methodology 
	Based on the reference demand forecast (extreme weather, net demand), system capability, transmitters’ identified end-of-life asset replacement plans, and the application of ORTAC and NERC/NPCC standards, the Working Group identified electricity needs which generally fall into the following categories:
	Based on the reference demand forecast (extreme weather, net demand), system capability, transmitters’ identified end-of-life asset replacement plans, and the application of ORTAC and NERC/NPCC standards, the Working Group identified electricity needs which generally fall into the following categories:
	 

	
	
	
	
	 
	Station Capacity Needs arise when the demand forecast exceeds the electricity system’s ability to deliver power to the local distribution network through the regional step-down transformer stations at peak demand. The capacity rating of a transformer station is the maximum demand that can be supplied by the station and is limited by station equipment. Station ratings are often determined based on the 10-day Limited Time Rating (LTR) of a station’s smallest transformer under the assumption that the largest t
	 


	
	
	
	 
	Supply Capacity Needs describe the electricity system’s ability to provide continuous supply to a local area at peak demand. This is limited by the Load Meeting Capability (LMC) of the transmission supply to an area. The LMC is determined by evaluating the maximum demand that can be supplied to an area accounting for limitations of the transmission elements (e.g., a transmission line, group of lines, or autotransformer) when subjected to contingencies and criteria prescribed by ORTAC and NERC/NPCC standards
	6.3
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	, the LMCs for the subsystems in question are higher than the total forecast demand (both reference and high scenarios). Nonetheless, as these areas have been identified to have future development potential, the IRRP explores the existing limitations in these areas to identify the remaining LMC and inform future planning activities should higher growth materialize. Details regarding the power flow simulations, including the system topology and credible contingencies studied, can be found in Appendix C. 
	 


	
	
	
	 
	End-of-life Asset Refurbishment Needs are identified by the transmitter with consideration to a variety of factors such as asset age, expected service life, risk associated with the failure of the asset, and its condition. Replacement needs identified in the near- and early mid-term timeframe would typically reflect condition-based information, while replacement needs identified in the medium to long term are often based on the equipment’s expected service life. Note that IRRPs do not typically study and ma
	 



	13 Some stations in the Northwest only have a single transformer in which case the transformer’s LTR is the limiting element. 
	13 Some stations in the Northwest only have a single transformer in which case the transformer’s LTR is the limiting element. 
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	A list of transmission assets reaching end
	-
	of
	-
	life can be found in the 
	Needs Assessment
	Needs Assessment

	. 


	
	
	
	
	 
	Load Security and Restoration Needs describe the electricity system’s ability to minimize the impact of potential supply interruptions to customers in the event of a major transmission outage, such as an outage on a double-circuit tower line resulting in the loss of both circuits. Load security describes the total amount of electricity supply that would be interrupted in the event of a major transmission outage. Load restoration describes the electricity system’s ability to restore power to those affected b
	 



	6.2 Needs Identified 
	Table 6-1
	Table 6-1
	Table 6-1

	 summarizes the firm needs identified in this IRRP and are further discussed in the sections below. Note that the White Dog DS and Marathon DS station capacity needs occur in the long-term and are not further discussed in Section 
	7
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	 since no firm recommendations are needed at this time. 
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	6.2.1 Station Capacity Needs 
	6.2.1.1 Margach DS 
	Margach DS is approximately 10 km east of Kenora. Margach DS has an LTR of 10.4 MW and historical demand has been stable at just under 10 MW. As shown in 
	Margach DS is approximately 10 km east of Kenora. Margach DS has an LTR of 10.4 MW and historical demand has been stable at just under 10 MW. As shown in 
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	, Margach DS is expected to reach capacity in 2023 due to a large existing industrial customer seeking to be resupplied at Margach DS from a nearby CTS. 
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	6.2.1.2 Crilly DS 
	Crilly DS is a small (~2.2 MW LTR) station supplied from a bus shared with Sturgeon Falls CGS, a small hydroelectric plant approximately 50 km west of Atikokan. This is a non-standard supply arrangement that results in annual outages to Crilly DS when the generator is undergoing maintenance. Diesel generation is currently used for backup power when Sturgeon Falls is on outage. Furthermore, station equipment is nearing end-of-life and space constraints limit in situ refurbishment options.
	Crilly DS is a small (~2.2 MW LTR) station supplied from a bus shared with Sturgeon Falls CGS, a small hydroelectric plant approximately 50 km west of Atikokan. This is a non-standard supply arrangement that results in annual outages to Crilly DS when the generator is undergoing maintenance. Diesel generation is currently used for backup power when Sturgeon Falls is on outage. Furthermore, station equipment is nearing end-of-life and space constraints limit in situ refurbishment options.
	 

	Crilly DS is expected to reach capacity in 2027 due to incremental growth in the community as shown in 
	Crilly DS is expected to reach capacity in 2027 due to incremental growth in the community as shown in 
	Figure 6-2
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	Figure 6-2 | Crilly DS Forecast
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	6.2.1.3 Kenora MTS 
	Kenora MTS serves the City of Kenora and has a LTR of 23.4 MW. Synergy North has received inquiries from potential customers seeking new connections, including a new 4 MW project, but no formal agreements have been finalized. While these projects have not been included in the forecast, a relatively high annual growth rate of 1.25% was applied to account for the high degree of development interest. 
	Kenora MTS serves the City of Kenora and has a LTR of 23.4 MW. Synergy North has received inquiries from potential customers seeking new connections, including a new 4 MW project, but no formal agreements have been finalized. While these projects have not been included in the forecast, a relatively high annual growth rate of 1.25% was applied to account for the high degree of development interest. 
	 

	Kenora MTS is expected to reach capacity in 2029 as shown in 
	Kenora MTS is expected to reach capacity in 2029 as shown in 
	Figure 6-3
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	Figure 6-3 | Kenora MTS Forecast
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	6.2.1.4 White Dog DS 
	White Dog DS is located approximately 50 km northwest of Kenora and has a LTR of 2.9 MW. White Dog DS demand is expected to grow relatively quickly at an average rate of 1.3% annually due to growth in the community. White Dog DS is expected to reach capacity in 2032 as shown in 
	White Dog DS is located approximately 50 km northwest of Kenora and has a LTR of 2.9 MW. White Dog DS demand is expected to grow relatively quickly at an average rate of 1.3% annually due to growth in the community. White Dog DS is expected to reach capacity in 2032 as shown in 
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	Figure 6-4 | White Dog DS Forecast
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	6.2.1.5 Marathon DS 
	Marathon DS serves the Town of Marathon and has a LTR of 10.4 MW. Growth is expected to be moderate and stable at an average annual growth rate of 0.9%. Marathon DS is expected to reach capacity in 2038 as shown in 
	Marathon DS serves the Town of Marathon and has a LTR of 10.4 MW. Growth is expected to be moderate and stable at an average annual growth rate of 0.9%. Marathon DS is expected to reach capacity in 2038 as shown in 
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	6.2.2 Fort Frances Customer Reliability Need  
	Fort Frances MTS, a step-down transformer station that supplies the Town of Fort Frances, is supplied via a single circuit 115 kV line, F1B, from the nearby Fort Frances TS.  The two stations are located across the street from each other as shown in 
	Fort Frances MTS, a step-down transformer station that supplies the Town of Fort Frances, is supplied via a single circuit 115 kV line, F1B, from the nearby Fort Frances TS.  The two stations are located across the street from each other as shown in 
	Figure 6-6
	Figure 6-6

	. Fort Frances MTS experiences outages semi-annually to accommodate planned maintenance outages on F1B. Despite there being two step-down transformers at Fort Frances MTS, the single circuit supply configuration results in community-wide power outages since there is no redundant supply path to the station. 
	 

	Historically, outage durations ranges from 4 to 8 hours and impact critical loads such as the regional hospital and local health clinics. Customers have raised concerns with interruptions to surgery schedules and vaccine spoilage due to the loss of refrigeration. Power outages also disrupt other commercial and residential customers. Customer surveys conducted by Fort Frances Power suggest that customers can tolerate short outages but are increasing sensitive to prolonged outages. Of the 10 causes of distrib
	Historically, outage durations ranges from 4 to 8 hours and impact critical loads such as the regional hospital and local health clinics. Customers have raised concerns with interruptions to surgery schedules and vaccine spoilage due to the loss of refrigeration. Power outages also disrupt other commercial and residential customers. Customer surveys conducted by Fort Frances Power suggest that customers can tolerate short outages but are increasing sensitive to prolonged outages. Of the 10 causes of distrib
	 

	Note that this customer reliability issue does not violate ORTAC load security and restoration criteria due to the relatively low total demand served at Fort Frances MTS. Fort Frances MTS serves approximately 16 MW of load today and is expected to grow to 18 MW by the end of the forecast horizon.15 Load security criteria limits the total amount of demand interrupted with any single element out of service to 150 MW. For loads under 150 MW, load restoration criteria only require that service is restored withi
	Note that this customer reliability issue does not violate ORTAC load security and restoration criteria due to the relatively low total demand served at Fort Frances MTS. Fort Frances MTS serves approximately 16 MW of load today and is expected to grow to 18 MW by the end of the forecast horizon.15 Load security criteria limits the total amount of demand interrupted with any single element out of service to 150 MW. For loads under 150 MW, load restoration criteria only require that service is restored withi
	 

	15 While there is currently no firm station capacity need within the forecast horizon, several potential large customers have approached Fort Frances Power that could quickly use up the remaining station capacity if they commit. This is further discussed in Section 6.3.2. 
	15 While there is currently no firm station capacity need within the forecast horizon, several potential large customers have approached Fort Frances Power that could quickly use up the remaining station capacity if they commit. This is further discussed in Section 6.3.2. 

	   
	   
	 

	Figure 6-6 | Overhead view of Fort Frances TS (labeled as FFTS) and Fort Frances MTS (labeled as FFMTS)
	Figure 6-6 | Overhead view of Fort Frances TS (labeled as FFTS) and Fort Frances MTS (labeled as FFMTS)
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	Figure
	Fort Frances MTS station equipment is also aging with both transformers and most breakers dating from the 1960s and 1970s. The OEB’s Asset Depreciation Study defines minimum, typical, and maximum useful life for a variety of electricity system assets. Apart from the main station breaker, which was replaced in 2019, all equipment at Fort Frances MTS is between its typical and maximum useful life. Furthermore, Fort Frances TS 115 kV breakers are also approaching end of life around 2027, which presents an oppo
	Fort Frances MTS station equipment is also aging with both transformers and most breakers dating from the 1960s and 1970s. The OEB’s Asset Depreciation Study defines minimum, typical, and maximum useful life for a variety of electricity system assets. Apart from the main station breaker, which was replaced in 2019, all equipment at Fort Frances MTS is between its typical and maximum useful life. Furthermore, Fort Frances TS 115 kV breakers are also approaching end of life around 2027, which presents an oppo
	 

	6.2.3 E1C Operations and High Voltage Need 
	This section discusses the E1C operations with the new 230 kV Wataynikaneyap circuit, W54W, in service. W54W was first energized in Aug 2022. However, C3W, a short 30 m circuit between Wataynikaneyap TS and Pickle Lake SS, is still operated normally open. Therefore, W54W is not yet connected to the existing 115 kV circuits from Ear Falls TS to Pickle Lake SS and Musselwhite CSS (E1C, C2M, and M1M). C3W will be operated closed in the near future so that W54W can help support demand growth on C2M. This is con
	This section discusses the E1C operations with the new 230 kV Wataynikaneyap circuit, W54W, in service. W54W was first energized in Aug 2022. However, C3W, a short 30 m circuit between Wataynikaneyap TS and Pickle Lake SS, is still operated normally open. Therefore, W54W is not yet connected to the existing 115 kV circuits from Ear Falls TS to Pickle Lake SS and Musselwhite CSS (E1C, C2M, and M1M). C3W will be operated closed in the near future so that W54W can help support demand growth on C2M. This is con
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	The IESO’s 2016 Recommended Scope of the new Line to Pickle Lake and Support Scope for the Remotes Connection 
	Project is 
	available on the 
	Ontario Energy Board’s priority transmission projects webpage
	Ontario Energy Board’s priority transmission projects webpage
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	Figure 6-7 | Simplified Single Line Diagram of the Dryden and Pickle Lake Areas with Potential Normally Open Point
	Figure 6-7 | Simplified Single Line Diagram of the Dryden and Pickle Lake Areas with Potential Normally Open Point
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	With W54W in-service and connected to E1C via C3W, operating circuit E1C normally closed would result in a loop comprised of the E4D-E1C-W54W circuits. This arrangement would severely limit the transfer capability through E4D and W54W as documented in the 2016 W54W System Impact Assessment (SIA) report.17 When operating with the E4D-E1C-W54W loop closed, loads in the Ear Falls area will remain connected through E1C via the 230 kV path following the loss of E4D. Post-contingency voltage collapse limits the E
	With W54W in-service and connected to E1C via C3W, operating circuit E1C normally closed would result in a loop comprised of the E4D-E1C-W54W circuits. This arrangement would severely limit the transfer capability through E4D and W54W as documented in the 2016 W54W System Impact Assessment (SIA) report.17 When operating with the E4D-E1C-W54W loop closed, loads in the Ear Falls area will remain connected through E1C via the 230 kV path following the loss of E4D. Post-contingency voltage collapse limits the E
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	The 2016 W54W System Impact Assessment report is available on the 
	IESO’s Application Status webpage
	IESO’s Application Status webpage

	 by searching for SIA ID 2016-567. 


	Furthermore, the SIA found that with the E4D-E1C-W54W loop closed, the Manitou Falls and Ear Falls hydro generators would remain connected to the grid following the loss of E4D, which causes transient instability when the post-contingency flow on the E1C exceeds 30 MW. To ensure that transient stability of the generators is maintained, pre-contingency generation levels would need to be reduced such that post-contingency flow on E1C does not exceed 30 MW. This reduction of transfer capability on E1C not only
	Furthermore, the SIA found that with the E4D-E1C-W54W loop closed, the Manitou Falls and Ear Falls hydro generators would remain connected to the grid following the loss of E4D, which causes transient instability when the post-contingency flow on the E1C exceeds 30 MW. To ensure that transient stability of the generators is maintained, pre-contingency generation levels would need to be reduced such that post-contingency flow on E1C does not exceed 30 MW. This reduction of transfer capability on E1C not only
	 

	Due to these documented issues, this IRRP reaffirms that E1C should be operated normally open once W54W is in-service with C3W closed. This configuration resolves the violations described above and the resulting system is adequate to serve forecast demand in the Ear Falls, Red Lake, and Pickle Lake areas. This configuration is consistent with the recommended scope for W54W (which was referred to as the “Line to Pickle Lake”) in the 2015 North of Dryden IRRP. Note that operating E1C normally open enables W54
	Due to these documented issues, this IRRP reaffirms that E1C should be operated normally open once W54W is in-service with C3W closed. This configuration resolves the violations described above and the resulting system is adequate to serve forecast demand in the Ear Falls, Red Lake, and Pickle Lake areas. This configuration is consistent with the recommended scope for W54W (which was referred to as the “Line to Pickle Lake”) in the 2015 North of Dryden IRRP. Note that operating E1C normally open enables W54
	 

	However, with E1C operated normally open, another problem emerges. High voltage violations (voltages exceeding 127 kV) occur post-contingency under light load conditions. High voltages occur on the line end open of E1C and either Pickle Lake SS or Ear Falls TS depending on where the open point on E1C is located. High voltage violations are less severe when opening E1C near Ear Falls TS compared to near Pickle Lake SS. When E1C is open near Ear Falls TS, the most critical contingency is the loss of one of th
	additional 10 MVar reactor are shown in 
	additional 10 MVar reactor are shown in 
	Table 6-2
	Table 6-2

	. The post-contingency voltages exceed 127 kV at the E1C open line end and Pickle Lake SS for the loss of the existing 20 MVar reactor at Wataynikaneyap TS. Post-contingency voltages are maintained below 127 kV with the additional 10 MVar reactor.
	 

	Table 6-2 | Post-contingency Voltages with and without Additional 10 MVar Reactor at Pickle Lake SS with E1C Normally Open at Ear Falls TS 
	Table
	TBody
	TR
	Span
	Bus/ Station Name 
	Bus/ Station Name 
	Bus/ Station Name 
	 


	Post-contingency voltage (kV) 
	Post-contingency voltage (kV) 
	Post-contingency voltage (kV) 
	 


	Post-contingency voltage (kV) with additional 10 MVar Reactor at Pickle Lake SS
	Post-contingency voltage (kV) with additional 10 MVar Reactor at Pickle Lake SS
	Post-contingency voltage (kV) with additional 10 MVar Reactor at Pickle Lake SS
	 



	TR
	Span
	E1C LEO
	E1C LEO
	E1C LEO
	 


	130.7
	130.7
	130.7
	 


	123.3
	123.3
	123.3
	 



	TR
	Span
	Pickle Lake 115
	Pickle Lake 115
	Pickle Lake 115
	 


	127.7
	127.7
	127.7
	 


	120.6
	120.6
	120.6
	 



	TR
	Span
	Watay 115
	Watay 115
	Watay 115
	 


	126
	126
	126
	 


	120.1
	120.1
	120.1
	 



	TR
	Span
	Watay SS 230
	Watay SS 230
	Watay SS 230
	 


	238
	238
	238
	 


	235.5
	235.5
	235.5
	 



	TR
	Span
	Dinorwic 230
	Dinorwic 230
	Dinorwic 230
	 


	237.8
	237.8
	237.8
	 


	235.6
	235.6
	235.6
	 



	TR
	Span
	Mackenzie 230
	Mackenzie 230
	Mackenzie 230
	 


	244.8
	244.8
	244.8
	 


	244
	244
	244
	 



	TR
	Span
	Musselwhite 115
	Musselwhite 115
	Musselwhite 115
	 


	120
	120
	120
	 


	115.1
	115.1
	115.1
	 





	 
	 

	The IRRP recommends that the IESO and Hydro One collaborate in the Regional Infrastructure Plan refine the location of the E1C open point and associated reactive compensation devices required. The E1C open point can be fine-tuned to minimize high voltages. The open point on E1C should consider the location and condition of existing switches as well as their accessibility for restoration purposes should E1C be needed to partially restore loads following a W54W or D26A contingency.
	The IRRP recommends that the IESO and Hydro One collaborate in the Regional Infrastructure Plan refine the location of the E1C open point and associated reactive compensation devices required. The E1C open point can be fine-tuned to minimize high voltages. The open point on E1C should consider the location and condition of existing switches as well as their accessibility for restoration purposes should E1C be needed to partially restore loads following a W54W or D26A contingency.
	 

	Furthermore, the Regional Infrastructure Plan should consider the installation of a voltage-based automatic switching scheme for the reactors at Pickle Lake SS, Wataynikaneyap TS, and Dinorwic Jct similar to existing switching schemes at other stations across the Northwest region. Voltage-based automatic switching would improve the transmission system’s operational flexibility, help manage high voltage conditions currently experienced across the Northwest and help reduce post-contingency high voltages to th
	Furthermore, the Regional Infrastructure Plan should consider the installation of a voltage-based automatic switching scheme for the reactors at Pickle Lake SS, Wataynikaneyap TS, and Dinorwic Jct similar to existing switching schemes at other stations across the Northwest region. Voltage-based automatic switching would improve the transmission system’s operational flexibility, help manage high voltage conditions currently experienced across the Northwest and help reduce post-contingency high voltages to th
	 

	6.3 Potential Needs and High Sensitivities 
	No firm regional supply capacity needs were identified in the Northwest in either the reference or high forecast scenarios. However, most of the growth in the Northwest is driven by large mining and industrial development which can add large, incremental blocks of demand with minimal lead time that can quickly use up remaining supply capacity. Through engagement with development proponents and stakeholders, the Working Group identified two areas in the Northwest, the Dryden/Ear Falls/Red Lake area and the F
	No firm regional supply capacity needs were identified in the Northwest in either the reference or high forecast scenarios. However, most of the growth in the Northwest is driven by large mining and industrial development which can add large, incremental blocks of demand with minimal lead time that can quickly use up remaining supply capacity. Through engagement with development proponents and stakeholders, the Working Group identified two areas in the Northwest, the Dryden/Ear Falls/Red Lake area and the F
	 

	For these two areas, the IRRP studied high growth sensitivities to quantify the load meeting capability and identify the limiting phenomena on the existing system. This was accomplished by adding hypothetical loads at existing stations/busses to simulate new developments and increasing the hypothetical load until a planning standards violation was observed.
	For these two areas, the IRRP studied high growth sensitivities to quantify the load meeting capability and identify the limiting phenomena on the existing system. This was accomplished by adding hypothetical loads at existing stations/busses to simulate new developments and increasing the hypothetical load until a planning standards violation was observed.
	 

	As discussed in Section 
	As discussed in Section 
	4.1
	4.1

	, the IRRP did not study local connection requirements of any individual project. The purpose of the high growth sensitivity studies is to quantify system limitations so that growth can be more effectively monitored between regional planning cycles and future planning activities can be initiated in a timely manner if growth materializes. Regardless of the availability of regional supply capacity identified in the IRRP, customers seeking connection may be subject to additional requirements and limitations sp
	Customer Impact Assessments (CIA) or System Impact Assessments (SIA).
	 

	6.3.1 Dryden/Ear Falls/Red Lake Load Meeting Capability  
	The Dryden/Ear Falls/Red Lake area hosts significant mining activity today. It includes the 115 kV system supplied from the Dryden TS autotransformers, circuit K3D from Rabbit Lake SS, and M2D from Moose Lake TS. The recently completed 230 kV Wataynikaneyap Transmission Project line W54W will help relieve constraints on the 115 kV circuit E4D, once the recommendations in section 
	The Dryden/Ear Falls/Red Lake area hosts significant mining activity today. It includes the 115 kV system supplied from the Dryden TS autotransformers, circuit K3D from Rabbit Lake SS, and M2D from Moose Lake TS. The recently completed 230 kV Wataynikaneyap Transmission Project line W54W will help relieve constraints on the 115 kV circuit E4D, once the recommendations in section 
	6.2.3
	6.2.3

	 are implemented, and no incremental capacity needs are anticipated in this area based on the current demand forecast.18
	 

	18 Consistent with the recommendation in Section 2.1.5 (E1C Operation and High Voltage) and the needs discussed in Section 6.2.3, the IRRP technical studies assumes that E1C will be operated normally open at Ear Falls TS. 
	18 Consistent with the recommendation in Section 2.1.5 (E1C Operation and High Voltage) and the needs discussed in Section 6.2.3, the IRRP technical studies assumes that E1C will be operated normally open at Ear Falls TS. 

	The area’s load meeting capability (LMC) is a function of three nested local constraints as shown in 
	The area’s load meeting capability (LMC) is a function of three nested local constraints as shown in 
	Figure 6-8
	Figure 6-8

	:
	 

	(1)
	(1)
	(1)
	(1)
	 
	Supply to the Red Lake subsystem including: Red Lake TS, Balmer CTS, and Red Lake remote communities 
	 



	(2)
	(2)
	(2)
	(2)
	 
	Supply to the Ear Falls subsystem including: Ear Falls DS, Perrault Falls DS, and the Red Lake subsystem described above 
	 


	(3)
	(3)
	(3)
	 
	Supply to the Dryden subsystem including: Sam Lake DS, Eton Ds, Vermilion Bay DS, Domtar Dryden CTS, and the Ear Falls subsystem described above 
	 



	An implication of this “nesting” is that, depending on where new loads connect, they could contribute to one or more subsystem needs. For example, a load connecting close to Dryden would contribute to needs in the Dryden subsystem only, whereas a load connecting at Red Lake would contribute to potential needs in all three subsystems. 
	An implication of this “nesting” is that, depending on where new loads connect, they could contribute to one or more subsystem needs. For example, a load connecting close to Dryden would contribute to needs in the Dryden subsystem only, whereas a load connecting at Red Lake would contribute to potential needs in all three subsystems. 
	 

	The supply capacity in these subsystems may be further constrained by bulk system limitations on the 230 kV supply to the area West of Thunder Bay. Bulk system limitations are outside the scope of regional planning and will be addressed by the Waasigan Transmission Line Project.
	The supply capacity in these subsystems may be further constrained by bulk system limitations on the 230 kV supply to the area West of Thunder Bay. Bulk system limitations are outside the scope of regional planning and will be addressed by the Waasigan Transmission Line Project.
	 

	 
	 

	Figure 6-8 | Dryden/Ear Falls/Red Lake Nested Subsystems 
	Figure 6-8 | Dryden/Ear Falls/Red Lake Nested Subsystems 
	Figure 6-8 | Dryden/Ear Falls/Red Lake Nested Subsystems 
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	Figure
	Depending on which subsystem was being tested, the load meeting capabilities were derived by adding new hypothetical loads at Red Lake TS, Ear Falls TS, or the 115 kV bus at Dryden TS until a limiting phenomenon was encountered. The load meeting capabilities and the most limiting phenomenon or season for each subsystem is summarized in 
	Depending on which subsystem was being tested, the load meeting capabilities were derived by adding new hypothetical loads at Red Lake TS, Ear Falls TS, or the 115 kV bus at Dryden TS until a limiting phenomenon was encountered. The load meeting capabilities and the most limiting phenomenon or season for each subsystem is summarized in 
	Table 6-3
	Table 6-3

	 and further described below. Note that, since the Northwest region is winter peaking, the IRRP forecast was developed for winter peak demand. However, since the Ear Falls and Red Lake subsystems can be thermally constrained, a summer peak forecast was also developed using the historical ratio between each station’s summer and winter peaks.
	 

	Table 6-3 | Summary of Dryden/Ear Falls/Red Lake Load Meeting Capabilities 
	Subsystem
	Subsystem
	Subsystem
	Subsystem
	Subsystem
	Subsystem
	 


	Load Meeting Capability
	Load Meeting Capability
	Load Meeting Capability
	 


	2032 Reference Peak Demand Forecast 
	2032 Reference Peak Demand Forecast 
	2032 Reference Peak Demand Forecast 
	 


	2040 Reference Peak Demand Forecast 
	2040 Reference Peak Demand Forecast 
	2040 Reference Peak Demand Forecast 
	 



	TR
	Span
	1. Red Lake
	1. Red Lake
	1. Red Lake
	 


	74 MW (summer thermal limitation)
	74 MW (summer thermal limitation)
	74 MW (summer thermal limitation)
	 


	61 MW summer peak
	61 MW summer peak
	61 MW summer peak
	 


	67 MW summer peak
	67 MW summer peak
	67 MW summer peak
	 



	TR
	Span
	2. Ear Falls
	2. Ear Falls
	2. Ear Falls
	 


	90 MW (summer thermal limitation)
	90 MW (summer thermal limitation)
	90 MW (summer thermal limitation)
	 


	67 MW summer peak
	67 MW summer peak
	67 MW summer peak
	 


	74 MW summer peak
	74 MW summer peak
	74 MW summer peak
	 



	TR
	Span
	3. Dryden
	3. Dryden
	3. Dryden
	 


	160 MW 19(summer/winter voltage decline)
	160 MW 19(summer/winter voltage decline)
	160 MW 19(summer/winter voltage decline)
	 


	129 MW winter peak
	129 MW winter peak
	129 MW winter peak
	 


	140 MW winter peak
	140 MW winter peak
	140 MW winter peak
	 





	19 This LMC is significant higher than the existing Dryden Area Inflow (DAI) limit in existing System Control Orders documentation. This difference is mainly due to topology changes (i.e. new W54W). The IRRP sensitivity study also assumes that new loads will connect with appropriate voltage control devices installed at the point of connection which alleviates previously documented low voltage issues. 
	19 This LMC is significant higher than the existing Dryden Area Inflow (DAI) limit in existing System Control Orders documentation. This difference is mainly due to topology changes (i.e. new W54W). The IRRP sensitivity study also assumes that new loads will connect with appropriate voltage control devices installed at the point of connection which alleviates previously documented low voltage issues. 

	 
	 

	6.3.1.1 Red Lake Subsystem  
	The Red Lake subsystem load meeting capability is limited in the summer by pre-contingency thermal overload of circuit E2R. The E2R continuous summer rating is 421 A which translates to a load meeting capability of approximately 74 MW. 
	The Red Lake subsystem load meeting capability is limited in the summer by pre-contingency thermal overload of circuit E2R. The E2R continuous summer rating is 421 A which translates to a load meeting capability of approximately 74 MW. 
	 

	The winter load meeting capability is higher than the summer capability. The winter load meeting capability is limited to 93 MW due to E2R pre-contingency thermal and voltage limitations. The winter E2R continuous winter rating is 528 A which translates to a load meeting capability of approximately 93 MW. 93 MW of load also causes pre-contingency voltage decline at Red Lake TS (i.e., voltages are under 113 kV). Note that the pre-contingency voltage limitation can be mitigated by installing appropriately siz
	The winter load meeting capability is higher than the summer capability. The winter load meeting capability is limited to 93 MW due to E2R pre-contingency thermal and voltage limitations. The winter E2R continuous winter rating is 528 A which translates to a load meeting capability of approximately 93 MW. 93 MW of load also causes pre-contingency voltage decline at Red Lake TS (i.e., voltages are under 113 kV). Note that the pre-contingency voltage limitation can be mitigated by installing appropriately siz
	 

	Figure 6-9
	Figure 6-9
	Figure 6-9

	 below shows the Red Lake subsystem summer and winter peak demand forecast and associated load meeting capabilities.
	 

	The summer thermal limitation on E2R could be addressed by upgrading to higher rated conductors. There are several conductor options available with summer continuous ratings ranging from 590 A to 740 A. 
	The summer thermal limitation on E2R could be addressed by upgrading to higher rated conductors. There are several conductor options available with summer continuous ratings ranging from 590 A to 740 A. 
	 

	Upgrading to 740 A conductors would result in a summer load meeting capability of approximately 130 MW. Note that upgrading to higher rated conductors would also necessitate replacing existing structures to increase their height so that the conductors can be operated at a higher temperature. Furthermore, Red Lake TS would need an alternative supply while work on E2R is carried out. Upgrading E2R would cost approximately $23M (real $2022 overnight capital cost) based on high-level per km refurbishment costs 
	Upgrading to 740 A conductors would result in a summer load meeting capability of approximately 130 MW. Note that upgrading to higher rated conductors would also necessitate replacing existing structures to increase their height so that the conductors can be operated at a higher temperature. Furthermore, Red Lake TS would need an alternative supply while work on E2R is carried out. Upgrading E2R would cost approximately $23M (real $2022 overnight capital cost) based on high-level per km refurbishment costs 
	 

	20 The provided cost estimates do not include any associated upgrades that may be required to achieve the desired rating (e.g., raising poles, etc.) and should be viewed as high-level minimum costs.  
	20 The provided cost estimates do not include any associated upgrades that may be required to achieve the desired rating (e.g., raising poles, etc.) and should be viewed as high-level minimum costs.  
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	Textbox
	Figure 6-9 | Red Lake Subsystem Load Meeting Capabilities and Demand Forecast
	Figure 6-9 | Red Lake Subsystem Load Meeting Capabilities and Demand Forecast
	 

	Artifact

	E2R is approximately 75 years old. Hydro One anticipates that the average expected service life for the conductors is 90 years. The wood pole structures have a shorter expected service life at approximately 50 years. The end-of-life date for E2R will be based on actual asset conditions and no date has been determined for E2R as of 2022. If growth materializes, future planning 
	studies should consider the cost of advancing E2R refurbishment as compared to alternatives such as local generation.  
	studies should consider the cost of advancing E2R refurbishment as compared to alternatives such as local generation.  
	 

	6.3.1.2 Ear Falls Subsystem 
	The Ear Falls subsystem load meeting capability is limited in the summer by E4D pre-contingency thermal overload. The E4D continuous summer rating is 410 A, which translates to approximately 72 MW. There is also a combined 18 MW of summer 98th percentile dependable hydro generation output from Ear Falls GS, Manitou Falls GS, and Lac Seul GS. Together the thermal capability and hydro generation results in a load meeting capability of approximately 90 MW. 
	The Ear Falls subsystem load meeting capability is limited in the summer by E4D pre-contingency thermal overload. The E4D continuous summer rating is 410 A, which translates to approximately 72 MW. There is also a combined 18 MW of summer 98th percentile dependable hydro generation output from Ear Falls GS, Manitou Falls GS, and Lac Seul GS. Together the thermal capability and hydro generation results in a load meeting capability of approximately 90 MW. 
	 

	Note that the winter load meeting capability is not expected to be limiting since it is significantly higher than the summer capability due to both the higher winter thermal rating of the circuit as well as higher dependable hydro generation output (approximately 64 MW of 98th percentile dependable hydro generation output).  
	Note that the winter load meeting capability is not expected to be limiting since it is significantly higher than the summer capability due to both the higher winter thermal rating of the circuit as well as higher dependable hydro generation output (approximately 64 MW of 98th percentile dependable hydro generation output).  
	 

	Figure 6-10
	Figure 6-10
	Figure 6-10

	 below shows the Ear Falls subsystem summer demand forecast and load meeting capability.
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	Ear Falls Summer LMC (E4D Pre-cont Thermal)
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	Figure 6-10 | Ear Falls Subsystem Load Meeting Capability and Demand Forecast
	Figure 6-10 | Ear Falls Subsystem Load Meeting Capability and Demand Forecast
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	The summer load meeting capability for the Ear Falls subsystem can be increased to 130 MW by upgrading E4D with higher rated conductors (740 A summer continuous rating similar to conductors contemplated for E2R in the previous section). Upgrading E4D would cost approximately $35M (real $2022 overnight capital cost) based on high-level per km refurbishment costs for typical 115 kV wood pole lines.21 Note this is a planning-level estimate (-50% to +100%); material and labour costs have increased rapidly over 
	The summer load meeting capability for the Ear Falls subsystem can be increased to 130 MW by upgrading E4D with higher rated conductors (740 A summer continuous rating similar to conductors contemplated for E2R in the previous section). Upgrading E4D would cost approximately $35M (real $2022 overnight capital cost) based on high-level per km refurbishment costs for typical 115 kV wood pole lines.21 Note this is a planning-level estimate (-50% to +100%); material and labour costs have increased rapidly over 
	 

	21 The provided cost estimates do not include any associated upgrades that may be required to achieve the desired rating (e.g., raising poles, etc.) and should be viewed as high-level minimum costs.  
	21 The provided cost estimates do not include any associated upgrades that may be required to achieve the desired rating (e.g., raising poles, etc.) and should be viewed as high-level minimum costs.  

	6.3.1.3 Dryden Subsystem 
	The Dryden subsystem load meeting capability is limited to 160 MW in both the summer and winter due to post-contingency voltage decline following the loss of D26A. When total demand in the Dryden subsystem exceeds 160 MW, the voltage decline at Dryden TS will exceed criteria (10% decline) as shown in 
	The Dryden subsystem load meeting capability is limited to 160 MW in both the summer and winter due to post-contingency voltage decline following the loss of D26A. When total demand in the Dryden subsystem exceeds 160 MW, the voltage decline at Dryden TS will exceed criteria (10% decline) as shown in 
	Table 6-4
	Table 6-4

	. Note that for the purpose of deriving a conservative load meeting capability, a constant MVA load model was used as opposed to a voltage dependent load model.
	 

	Table 6-4 | Post-Contingency (D26A N-1) Voltage Change (160 MW Dryden Subsystem Total Demand)  
	Station
	Station
	Station
	Station
	Station
	Station
	 


	Pre-Cont Voltage
	Pre-Cont Voltage
	Pre-Cont Voltage
	 


	Post-Cont (Pre-ULTC) Voltage
	Post-Cont (Pre-ULTC) Voltage
	Post-Cont (Pre-ULTC) Voltage
	 


	Post-Cont (Post-ULTC) Voltage
	Post-Cont (Post-ULTC) Voltage
	Post-Cont (Post-ULTC) Voltage
	 




	TBody
	TR
	Span
	Mackenzie TS
	Mackenzie TS
	Mackenzie TS
	 


	247 kV
	247 kV
	247 kV
	 


	242 kV
	242 kV
	242 kV
	 


	239 kV
	239 kV
	239 kV
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	Span
	Dryden TS
	Dryden TS
	Dryden TS
	 


	237 kV
	237 kV
	237 kV
	 


	216 kV
	216 kV
	216 kV
	 


	214 kV (10% decline)
	214 kV (10% decline)
	214 kV (10% decline)
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	Kenora TS
	Kenora TS
	Kenora TS
	 


	243 kV
	243 kV
	243 kV
	 


	229 kV
	229 kV
	229 kV
	 


	230 kV
	230 kV
	230 kV
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	Fort Frances TS
	Fort Frances TS
	Fort Frances TS
	 


	244 kV
	244 kV
	244 kV
	 


	229 kV
	229 kV
	229 kV
	 


	231 kV
	231 kV
	231 kV
	 





	Dryden TS post-contingency voltage decline will no longer be limiting once Phase 2 of the Waasigan Transmission Line Project is built since it will provide a redundant path from Mackenzie TS to Dryden TS parallel to D26A. Without Phase 2, the post-contingency voltage decline could be addressed by a dynamic voltage device at Dryden TS, but this was not further studied since the device requirements would depend on the connection arrangement and characteristics of future loads.
	Dryden TS post-contingency voltage decline will no longer be limiting once Phase 2 of the Waasigan Transmission Line Project is built since it will provide a redundant path from Mackenzie TS to Dryden TS parallel to D26A. Without Phase 2, the post-contingency voltage decline could be addressed by a dynamic voltage device at Dryden TS, but this was not further studied since the device requirements would depend on the connection arrangement and characteristics of future loads.
	 

	Note that the D26A + K23D N-1-1 contingency results in more severe voltage decline but could be addressed by a load rejection scheme since special protection systems are permitted by ORTAC for outage conditions.
	Note that the D26A + K23D N-1-1 contingency results in more severe voltage decline but could be addressed by a load rejection scheme since special protection systems are permitted by ORTAC for outage conditions.
	 

	Figure 6-11
	Figure 6-11
	Figure 6-11

	 shows the Dryden subsystem summer and winter peak demand forecast and associated load meeting capabilities. 
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	Textbox
	Figure 6-11 | Dryden Subsystem Load Meeting Capabilities and Demand Forecast
	Figure 6-11 | Dryden Subsystem Load Meeting Capabilities and Demand Forecast
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	6.3.2 Fort Frances Load Meeting Capability 
	The Fort Frances area includes the 115 kV system supplied from the Fort Frances TS autotransformers and circuit K6F from Rabbit Lake SS as shown in 
	The Fort Frances area includes the 115 kV system supplied from the Fort Frances TS autotransformers and circuit K6F from Rabbit Lake SS as shown in 
	Figure 6-13
	Figure 6-13

	. For this high-growth sensitivity study, the Fort Frances area includes Fort Frances MTS, Burleigh DS, and a new hypothetical load connected directly to the 115 kV bus at Fort Frances TS. The stations connected to K6F do not materially impact the load meeting capability of the Fort Frances area.
	 

	Forecast demand in the Fort Frances area is relatively modest and is expected to grow from 21 MW today to 23 MW in 2040. However, the Working Group is aware of multiple inquiries from potential large new customers seeking connection in the Fort Frances area. Their combined load exceeds 100 MW but there is a high degree of uncertainty in whether their developments will proceed and where they may choose to connect to the grid. Some potential customers are also considering connection points in other parts of t
	Forecast demand in the Fort Frances area is relatively modest and is expected to grow from 21 MW today to 23 MW in 2040. However, the Working Group is aware of multiple inquiries from potential large new customers seeking connection in the Fort Frances area. Their combined load exceeds 100 MW but there is a high degree of uncertainty in whether their developments will proceed and where they may choose to connect to the grid. Some potential customers are also considering connection points in other parts of t
	 

	The Fort Frances load meeting capability is limited to 82 MW inclusive of approximately 3 MW of 98th percentile winter dependable hydro generation output from Fort Frances GS. This load meeting capability is the maximum total amount of load that can be served at Fort Frances MTS, Burleigh DS, and a new hypothetical load directly served on the Fort Frances TS 115 kV bus. It does not include load served on K6F. To achieve this load meeting capability, two new 25 MVar capacitor banks are assumed to be installe
	The Fort Frances load meeting capability is limited to 82 MW inclusive of approximately 3 MW of 98th percentile winter dependable hydro generation output from Fort Frances GS. This load meeting capability is the maximum total amount of load that can be served at Fort Frances MTS, Burleigh DS, and a new hypothetical load directly served on the Fort Frances TS 115 kV bus. It does not include load served on K6F. To achieve this load meeting capability, two new 25 MVar capacitor banks are assumed to be installe
	Table 6-5
	Table 6-5

	. The F25A contingency has a significant impact on 115 kV bus voltages because it removes one of the Fort Frances TS transformers (and the existing capacitor bank on its tertiary winding) by configuration. Note that for the purpose of deriving a conservative load meeting capability, a constant MVA load model was used as opposed to a voltage dependent load model. 
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	Figure 6-12 | Fort Frances Subsystem
	Figure 6-12 | Fort Frances Subsystem
	Figure 6-12 | Fort Frances Subsystem
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	Figure 6-13
	Figure 6-13
	Figure 6-13

	 below shows the Fort Frances subsystem winter peak demand forecast and associated load meeting capability.
	 

	 
	 

	 
	 

	Table 6-5 | Post-Contingency (F25A N-1) Voltage Change (82 MW Fort Frances Subsystem Total Demand) 
	Station/Bus
	Station/Bus
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	Station/Bus
	 


	Pre-Cont Voltage
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	Post-Cont Pre-ULTC Voltage
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	Figure 6-13 | Fort Frances Subsystem Load Meeting Capability and Demand Forecast
	Figure 6-13 | Fort Frances Subsystem Load Meeting Capability and Demand Forecast
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	7. Options Considered and Recommendations  
	This section describes the options considered and recommendations to address the near- to medium-term needs identified in section 
	This section describes the options considered and recommendations to address the near- to medium-term needs identified in section 
	6
	6

	. This section is organized as follows:
	 

	Section 7.1 describes the options considered for the Margach DS, Crilly DS, and Kenora MTS station capacity needs. This includes a discussion of how each station capacity need was screened for non-wires alternative suitability and, where there were promising non-wires opportunities, the options considered and financial analysis.
	Section 7.1 describes the options considered for the Margach DS, Crilly DS, and Kenora MTS station capacity needs. This includes a discussion of how each station capacity need was screened for non-wires alternative suitability and, where there were promising non-wires opportunities, the options considered and financial analysis.
	 

	Section 7.2 explores configuration options to improve customer reliability at Fort Frances TS. These options will inform the Regional Infrastructure Plan where a final configuration will be chosen. 
	Section 7.2 explores configuration options to improve customer reliability at Fort Frances TS. These options will inform the Regional Infrastructure Plan where a final configuration will be chosen. 
	 

	Note that the recommendation for the E1C operations and high voltage need can be found in Section 
	Note that the recommendation for the E1C operations and high voltage need can be found in Section 
	6.2.3
	6.2.3

	 and will not be further discussed in this section. 
	 

	7.1 Options and Recommendations for Station Capacity Needs 
	7.1.1 Methodology and Options Considered  
	There are two approaches for addressing station capacity needs:
	There are two approaches for addressing station capacity needs:
	 

	•
	•
	•
	•
	 
	Build new infrastructure to increase station capacity. This is commonly referred to as a “wires” option and typically entails upsizing the existing station (e.g., replacing transformers with higher rated transformers or adding additional transformers) or building a new station to supply incremental demand growth. Wires options may also include modifications to or the addition of other power system equipment such as voltage regulation devices, switches, or breakers. 
	 


	•
	•
	•
	 
	Install or implement measures to reduce net peak demand to maintain loading within existing station capacity. This is commonly referred to as a “non-wires” alternative and can include options like energy storage, local distributed generation, demand response, conservation and demand management, or any combination of the above. Note that centrally delivered energy efficiency measures under the 2021-2024 Conservation and Demand Management framework are already included in the load forecast, as discussed in Se
	5.2.2
	5.2.2

	. Additional conservation and demand management can be considered as a non-wires alternative.
	 



	While wires options typically provide a step-change increase in capacity and are available in all hours, non-wires alternatives are more targeted and must account for the frequency and duration of the capacity need in addition to its magnitude. Therefore, identifying suitable technology types, sizing options, and simulating their discounted cash flows are significantly more complex for non-wires alternatives than wires options.
	While wires options typically provide a step-change increase in capacity and are available in all hours, non-wires alternatives are more targeted and must account for the frequency and duration of the capacity need in addition to its magnitude. Therefore, identifying suitable technology types, sizing options, and simulating their discounted cash flows are significantly more complex for non-wires alternatives than wires options.
	 

	Non-wires alternatives are not suitable for all station capacity needs and there are often qualitative factors that rule out the use of non-wires alternatives. Before carrying out options analysis, a screening process is first applied to determine the suitability of non-wires alternatives for each need that considers the characteristics of the demand growth, the technical feasibility of non-wires alternatives to address the limiting phenomena, and any additional factors that would complicate or facilitate t
	Non-wires alternatives are not suitable for all station capacity needs and there are often qualitative factors that rule out the use of non-wires alternatives. Before carrying out options analysis, a screening process is first applied to determine the suitability of non-wires alternatives for each need that considers the characteristics of the demand growth, the technical feasibility of non-wires alternatives to address the limiting phenomena, and any additional factors that would complicate or facilitate t
	 

	High-level cost estimates for wires options are usually provided by the transmitter. In contrast, cost estimates for generation and other non-wires alternatives are based on benchmark capital and operating cost characteristics for each resource type and size. Note that the error margin in cost estimates is significant at the planning stage (-50% to +100%); they are only intended to enable comparison between options during the IRRP. Material and labour costs have increased rapidly over the COVID-19 period an
	High-level cost estimates for wires options are usually provided by the transmitter. In contrast, cost estimates for generation and other non-wires alternatives are based on benchmark capital and operating cost characteristics for each resource type and size. Note that the error margin in cost estimates is significant at the planning stage (-50% to +100%); they are only intended to enable comparison between options during the IRRP. Material and labour costs have increased rapidly over the COVID-19 period an
	 

	For non-wires options, upfront capital and operating costs are compiled to calculate the levelized unit energy cost ($/MW-year). Similarly, an annual revenue requirement ($/year) is compiled for wires options. For each option, a discounted cash flow model is created which includes the levelized unit energy cost or annual revenue requirement as well as bulk system energy and capacity costs where applicable. Note that, in order to enable an apples-to-apples comparison, the discounted cash flow for the non-wir
	For non-wires options, upfront capital and operating costs are compiled to calculate the levelized unit energy cost ($/MW-year). Similarly, an annual revenue requirement ($/year) is compiled for wires options. For each option, a discounted cash flow model is created which includes the levelized unit energy cost or annual revenue requirement as well as bulk system energy and capacity costs where applicable. Note that, in order to enable an apples-to-apples comparison, the discounted cash flow for the non-wir
	 

	A list of the assumptions made in the economic analysis can be found in Appendix E.
	A list of the assumptions made in the economic analysis can be found in Appendix E.
	 

	7.1.2 Options and Recommendation for Crilly DS 
	Crilly DS is expected to reach capacity in 2027. Crilly DS is a small (LTR of ~2.2 MW) station supplied from a bus shared with Sturgeon Falls CGS, a small hydroelectric plant approximately 50 km west of Atikokan. This is a non-standard supply arrangement that results in annual outages to Crilly DS when the generator is undergoing maintenance. Diesel generation is currently used for backup power whenever Sturgeon Falls is on outage. Furthermore, the existing station equipment will reach end-of-life over the 
	Crilly DS is expected to reach capacity in 2027. Crilly DS is a small (LTR of ~2.2 MW) station supplied from a bus shared with Sturgeon Falls CGS, a small hydroelectric plant approximately 50 km west of Atikokan. This is a non-standard supply arrangement that results in annual outages to Crilly DS when the generator is undergoing maintenance. Diesel generation is currently used for backup power whenever Sturgeon Falls is on outage. Furthermore, the existing station equipment will reach end-of-life over the 
	 

	Non-wires alternatives are not suitable for Crilly DS due to three factors. First, non-wires alternatives will not be able to eliminate nor reduce existing reliance on backup generation. Load modifying non-wires alternatives (e.g., energy efficiency measures or demand response) could potentially reduce peak demand and overall energy consumption but, when transmission supply is interrupted due to Sturgeon Falls outages, they cannot replace the need for backup generation. Similarly, distributed energy resourc
	Non-wires alternatives are not suitable for Crilly DS due to three factors. First, non-wires alternatives will not be able to eliminate nor reduce existing reliance on backup generation. Load modifying non-wires alternatives (e.g., energy efficiency measures or demand response) could potentially reduce peak demand and overall energy consumption but, when transmission supply is interrupted due to Sturgeon Falls outages, they cannot replace the need for backup generation. Similarly, distributed energy resourc
	 

	Second, structures and equipment at Crilly DS are approaching end-of-life in the near future. While the specific end-of-life dates vary based on asset conditions, existing structures and equipment are expected to require refurbishment/replacement over the next 10 years. Even if non-wires alternatives can address overloads due to incremental growth above the current station capacity, the station must still be rebuilt/refurbished at end-of-life. 
	Second, structures and equipment at Crilly DS are approaching end-of-life in the near future. While the specific end-of-life dates vary based on asset conditions, existing structures and equipment are expected to require refurbishment/replacement over the next 10 years. Even if non-wires alternatives can address overloads due to incremental growth above the current station capacity, the station must still be rebuilt/refurbished at end-of-life. 
	 

	Third, Crilly DS serves a small pool of customers (approximately 500 homes and businesses) in a remote location. This customer pool is too small to cost-effectively target energy efficiency or demand response measures since the overhead costs will likely be prohibitive compared to the potential savings in deferred or upsized infrastructure. Furthermore, while voluntary energy efficiency and demand response programs can produce predictable results when applied over large populations, the demand savings when 
	Third, Crilly DS serves a small pool of customers (approximately 500 homes and businesses) in a remote location. This customer pool is too small to cost-effectively target energy efficiency or demand response measures since the overhead costs will likely be prohibitive compared to the potential savings in deferred or upsized infrastructure. Furthermore, while voluntary energy efficiency and demand response programs can produce predictable results when applied over large populations, the demand savings when 
	 

	Since non-wires alternatives are not suitable for Crilly DS, Hydro One Distribution is considering the follow wires options:
	Since non-wires alternatives are not suitable for Crilly DS, Hydro One Distribution is considering the follow wires options:
	 

	•
	•
	•
	•
	 
	Refurbish Crilly DS at its current location (and continue to rely on backup power during outages),
	 



	•
	•
	•
	•
	 
	Rebuild Crilly DS at a different location as a 115/25 kV HVDS (close to the existing station/supply point),
	 


	•
	•
	•
	 
	Rebuild Crilly DS at a different location as a 230/25 kV HVDS (connected to F25A closer to the community served by Crilly DS), or
	 


	•
	•
	•
	 
	Replace Crilly DS with 115:25 kV padmount transformer (transformer enclosed in a grounded cabinet that can be accommodated outside the existing station fence).
	 



	The cost of these wires options ranges from $7.5-15M (including line work required for connection) and will address both the station capacity and end-of-life needs. Refurbishing Crilly DS at its current location is likely the least costly option but is undesirable due to the continued reliance on backup power. Furthermore, the incremental capacity that can be accommodated at the existing location may be limited due to the space constraints. Rebuilding Crilly DS as a full HVDS (either at 115 kV or 230 kV) wo
	The cost of these wires options ranges from $7.5-15M (including line work required for connection) and will address both the station capacity and end-of-life needs. Refurbishing Crilly DS at its current location is likely the least costly option but is undesirable due to the continued reliance on backup power. Furthermore, the incremental capacity that can be accommodated at the existing location may be limited due to the space constraints. Rebuilding Crilly DS as a full HVDS (either at 115 kV or 230 kV) wo
	 

	Since non-wires alternatives are not suitable and there are no upstream supply capacity needs that require further regional coordination, the IRRP recommends that Hydro One Distribution conduct local planning, in coordination with the Regional Infrastructure Plan, to refine refurbishment/new station options identified in the IRRP with the goal of balancing reliability improvements and cost. 
	Since non-wires alternatives are not suitable and there are no upstream supply capacity needs that require further regional coordination, the IRRP recommends that Hydro One Distribution conduct local planning, in coordination with the Regional Infrastructure Plan, to refine refurbishment/new station options identified in the IRRP with the goal of balancing reliability improvements and cost. 
	 

	7.1.3 Options and Recommendation for Margach DS 
	Margach DS is expected to reach capacity in 2023 due to a large existing industrial customer seeking to be resupplied from a nearby CTS. Margach DS is approximately 10 km east of Kenora. 
	Margach DS is expected to reach capacity in 2023 due to a large existing industrial customer seeking to be resupplied from a nearby CTS. Margach DS is approximately 10 km east of Kenora. 
	 

	Non-wires alternatives are not suitable for addressing the Margach DS station capacity need due to the timing and magnitude of the demand increase. Resupplying the large industrial customer causes the forecast demand at Margach DS to jump by 40% from 2022 to 2023. Energy efficiency measures are typically only feasible if the demand exceeding station capacity is a small percentage of the total demand in each year. Similarly, historical zonal demand response auction data indicates that demand response is only
	Non-wires alternatives are not suitable for addressing the Margach DS station capacity need due to the timing and magnitude of the demand increase. Resupplying the large industrial customer causes the forecast demand at Margach DS to jump by 40% from 2022 to 2023. Energy efficiency measures are typically only feasible if the demand exceeding station capacity is a small percentage of the total demand in each year. Similarly, historical zonal demand response auction data indicates that demand response is only
	 

	The IRRP recommends that Hydro One Distribution install transformer fan monitoring which will increase the station capacity above forecast demand levels. Installing fan monitoring is an inexpensive method to increase the station LTR by enabling the use of higher thermal ratings on the existing transformers. The cost of installing fan monitoring is in the range of $1-1.5M compared to the cost of adding a new transformer which would be greater than $3M. Fan monitoring will increase the station capacity from a
	The IRRP recommends that Hydro One Distribution install transformer fan monitoring which will increase the station capacity above forecast demand levels. Installing fan monitoring is an inexpensive method to increase the station LTR by enabling the use of higher thermal ratings on the existing transformers. The cost of installing fan monitoring is in the range of $1-1.5M compared to the cost of adding a new transformer which would be greater than $3M. Fan monitoring will increase the station capacity from a
	 

	If additional capacity needs arise, a second transformer at the station which currently acts as a spare can be brought into service, but no recommendation beyond the fan monitoring is required based on the current forecast. 
	If additional capacity needs arise, a second transformer at the station which currently acts as a spare can be brought into service, but no recommendation beyond the fan monitoring is required based on the current forecast. 
	 

	7.1.4 Options and Recommendations for Kenora MTS 
	Kenora MTS serves the City of Kenora and is expected to reach capacity in 2029 with a moderate annual growth rate of 1.25%. The station has an LTR of 23.4 MW and demand will exceed the LTR by approximately 4 MW by the end of the forecast horizon (2040). 
	Non-wires alternatives are promising for addressing the Kenora MTS station capacity need. The magnitude of the need relative to the total demand is moderate which makes targeting load modifying non-wires alternatives like energy efficiency and demand response feasible. The timing of the need is in the mid-term, so the forecast confidence is reasonably high while still having adequate lead time to demonstrate the efficacy of relatively untested non-wires alternatives and navigate technical and regulatory bar
	The following subsections discuss the wires options for Kenora MTS, non-wires alternatives, and recommendations. 
	7.1.4.1 Wires Options 
	There are two high-level wires options:
	There are two high-level wires options:
	 

	•
	•
	•
	•
	 
	Expand Kenora MTS with an additional transformer and associated protections, control, and structures at a cost of approximately $5M. This can be accommodated on existing land owned by the distributor, Synergy North, within the station. This option assumes that feeder loads can be rebalanced and servicing these loads on existing distribution system infrastructure is possible.
	 


	•
	•
	•
	 
	Construct a new substation located across the city from the existing station at a cost of approximately $30M. The new station would be supplied from Rabbit Lake SS.
	 



	The existing Kenora MTS station is located on the northern edge of the city. The proposed new substation would be located on the far west side of the city and, in addition to addressing station capacity needs, would provide substantial distribution system benefits by reducing the length of feeders required to reach customers and improving voltage and frequency regulation. The long feeders to the western parts of the system currently experience voltage and frequency issues especially during outages requiring
	The existing Kenora MTS station is located on the northern edge of the city. The proposed new substation would be located on the far west side of the city and, in addition to addressing station capacity needs, would provide substantial distribution system benefits by reducing the length of feeders required to reach customers and improving voltage and frequency regulation. The long feeders to the western parts of the system currently experience voltage and frequency issues especially during outages requiring
	 

	A new station would also provide a redundant transmission supply point that is connected to a different bus/breaker at Rabbit Lake SS than the existing station. If a new station is built, the distribution system could be designed with tie points and reclosers to enhance the overall reliability across Kenora. 
	A new station would also provide a redundant transmission supply point that is connected to a different bus/breaker at Rabbit Lake SS than the existing station. If a new station is built, the distribution system could be designed with tie points and reclosers to enhance the overall reliability across Kenora. 
	 

	The distribution system benefits above have only been qualitatively described in the IRRP. As discussed in the following subsections, the cost effectiveness of the non-wires alternatives may hinge on whether they can provide similar distribution system benefits as a new station. Future analysis by Synergy North should further quantify the value of these benefits.
	The distribution system benefits above have only been qualitatively described in the IRRP. As discussed in the following subsections, the cost effectiveness of the non-wires alternatives may hinge on whether they can provide similar distribution system benefits as a new station. Future analysis by Synergy North should further quantify the value of these benefits.
	 

	7.1.4.2 Non-wires Alternatives 
	Three non-wires alternatives for Kenora MTS were identified and sized according to the characteristics of the hourly demand profile described in Section 
	Three non-wires alternatives for Kenora MTS were identified and sized according to the characteristics of the hourly demand profile described in Section 
	5.6
	5.6

	: 
	 

	•
	•
	•
	•
	 
	A 4 MW gas generation facility (aero engine). The cost estimate for gas generation is based on the IESO’s internal benchmark cost reports. To estimate its contribution to provincial system adequacy, its effective capacity was assumed to be 93% of its installed capacity, which is the lesser of its unforced capacity and the zonal capacity maximums reported in the 2021 IESO Annual Planning Outlook.22
	 


	•
	•
	•
	 
	A 6-hour 4 MW (24 MWh) battery. The cost estimate for battery storage is based on data from the National Renewable Energy Laboratory. Note that local generation (e.g., wind or solar) was not required to complement the battery due to the relatively low energy requirement (i.e., the battery can be recharged from existing grid power when it is not needed).
	 



	22 
	22 
	22 
	The 2021 Annual Planning Outlook is available on the 
	IESO’s Planning and Forecasting webpage
	IESO’s Planning and Forecasting webpage

	. 


	•
	•
	•
	•
	 
	A combination of energy efficiency measures and demand response. The availability and cost of incremental energy efficiency measures (i.e., in addition to the conservation and demand management programs already included in the demand forecast) are based on the IESO’s 2019 Conservation Achievable Potential Study23. The 2019 Achievable Potential Study and incremental energy efficiency savings for Kenora MTS are further described in Appendix E. Demand response costs are estimated from average capacity auction 
	 



	23 
	23 
	23 
	The 2019 Conservation Achievable Potential Study can be found on the IESO’s 
	website
	website

	. 

	24 Assumes full (unforced capacity) credit for system capacity value. Actual cost could be higher depending on the deliverability of the NWA resource. 
	25 Cost ranges from $1-9 M depending on whether the energy efficiency measures are part of provincially cost-effective CDM (i.e implemented through the IESO’s Local Initiative Program) or if they are incremental to provincially cost-effective CDM.     

	The net present value (NPV) of each wires and non-wires alternative’s cost is shown in 
	The net present value (NPV) of each wires and non-wires alternative’s cost is shown in 
	Table 7-1
	Table 7-1

	. The NPV includes the levelized unit energy cost as well as bulk system energy and capacity costs and benefits associated with each option over a 45-year asset life (which is typical for station equipment). 
	 

	Table 7-1 | Kenora MTS Wires and Non-wires Alternative Costs 
	Option
	Option
	Option
	Option
	Option
	Option
	 


	Cost NPV ($2021 Real)
	Cost NPV ($2021 Real)
	Cost NPV ($2021 Real)
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	Expand Kenora MTS
	Expand Kenora MTS
	Expand Kenora MTS
	 


	$4 M
	$4 M
	$4 M
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	New Station
	New Station
	New Station
	 


	$25 M
	$25 M
	$25 M
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	4 MW Gas Generation
	4 MW Gas Generation
	4 MW Gas Generation
	 


	$22 M24
	$22 M24
	$22 M24
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	24 MWh Battery Storage
	24 MWh Battery Storage
	24 MWh Battery Storage
	 


	$10 M
	$10 M
	$10 M
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	Combination of Energy Efficiency and Demand Response
	Combination of Energy Efficiency and Demand Response
	Combination of Energy Efficiency and Demand Response
	 


	$1-9 M25
	$1-9 M25
	$1-9 M25
	 





	7.1.4.3 Recommendation 
	The cost of the non-wires alternatives generally falls between the cost of expanding the existing station and a new station (which also improves reliability and performance on the distribution system). Therefore, the decision to pursue non-wires alternatives versus traditional wires options rests on distribution system benefits that can be realized by each option. For example, battery storage can be sited on the distribution system such that it improves voltage regulation along lengthy feeders. If the value
	The cost of the non-wires alternatives generally falls between the cost of expanding the existing station and a new station (which also improves reliability and performance on the distribution system). Therefore, the decision to pursue non-wires alternatives versus traditional wires options rests on distribution system benefits that can be realized by each option. For example, battery storage can be sited on the distribution system such that it improves voltage regulation along lengthy feeders. If the value
	 

	The technologies, regulatory framework, and protocols required to implement dispatchable non-wires alternatives (e.g., batteries, gas generation, or demand response) for the purpose of meeting local capacity needs are still being tested. The IESO’s York Region Non-Wires Alternative Demonstration Project26 is currently exploring market-based approaches to secure energy and capacity services from distributed energy resources (DERs) for local needs. There is a window of opportunity between today and 2029 when 
	The technologies, regulatory framework, and protocols required to implement dispatchable non-wires alternatives (e.g., batteries, gas generation, or demand response) for the purpose of meeting local capacity needs are still being tested. The IESO’s York Region Non-Wires Alternative Demonstration Project26 is currently exploring market-based approaches to secure energy and capacity services from distributed energy resources (DERs) for local needs. There is a window of opportunity between today and 2029 when 
	 

	26 
	26 
	26 
	For more information on the pilot and latest developments, please see the 
	York Region Non Wires Alternatives Demonstration Project engagement webpage
	York Region Non Wires Alternatives Demonstration Project engagement webpage

	. 

	27 
	27 
	For more information on the Local Ini
	tiatives Program, please see the 
	Save ON Energy Local Initiatives webpage
	Save ON Energy Local Initiatives webpage

	 and the 
	2021-2024 Conservation and Demand Management Framework webpage
	2021-2024 Conservation and Demand Management Framework webpage

	. 

	28 
	28 
	More information about the Conservation and Demand Management Guidelines is available on the OEB’s website 
	(link
	(link

	). 


	Since there are no upstream constraints on the transmission system requiring further regional coordination, the IRRP recommends that Synergy North lead further NWA analysis and refinement as part of local planning. Synergy North should monitor load growth at Kenora MTS to determine when a firm commitment for additional capacity is required and implement non-wires alternatives if they remain feasible and cost-effective. Furthermore, the IESO will consider Kenora MTS as a potential focus area for the Local In
	Since there are no upstream constraints on the transmission system requiring further regional coordination, the IRRP recommends that Synergy North lead further NWA analysis and refinement as part of local planning. Synergy North should monitor load growth at Kenora MTS to determine when a firm commitment for additional capacity is required and implement non-wires alternatives if they remain feasible and cost-effective. Furthermore, the IESO will consider Kenora MTS as a potential focus area for the Local In
	 

	7.2 Options for Improving Customer Reliability at Fort Frances TS 
	As discussed in Section 
	As discussed in Section 
	2.1.4
	2.1.4

	, the IRRP will not make a specific recommendation for improving customer reliability since Fort Frances Power’s roadmap for Fort Frances MTS is still under development. However, this section will document the options considered during the IRRP process and the IRRP recommends that Fort Frances Power and Hydro One continue to collaborate and select a preferred option in local planning.
	 

	The Fort Frances TS 115 kV station layout and connection to Fort Frances MTS is shown in 
	The Fort Frances TS 115 kV station layout and connection to Fort Frances MTS is shown in 
	Figure 7-1
	Figure 7-1

	. The 115 kV side of Fort Frances TS is comprised of a 6-breaker ring bus with connections to the station’s two autotransformers and circuits K6F, F3M, F2B, and F1B. Fort Frances MTS is currently connected to the L1-bus (which connects to F1B) and is physically located immediately adjacent to Fort Frances TS. Transmission outages to F1B and the L1 bus have accounted for 90% of Fort Frances Power’s customer interruptions over the last 10 years. Therefore, Hydro One has proposed reconfiguration options with t
	 

	 
	 

	Figure 7-1 | Fort Frances TS 115 kV Single Line Diagram
	Figure 7-1 | Fort Frances TS 115 kV Single Line Diagram
	Figure 7-1 | Fort Frances TS 115 kV Single Line Diagram
	 

	Artifact

	Figure
	The following options, in order of increasing complexity and cost, were contemplated:
	The following options, in order of increasing complexity and cost, were contemplated:
	 

	•
	•
	•
	•
	 
	Replace the existing 22-FFMS air-break switch with an interrupter switch (still connected to F1B) and install a second interrupter switch to connect Fort Frances MTS to F2B. One of the two switches would be operated normally open, but the switches would allow Fort Frances MTS to be transferred between F1B and F2B to avoid any supply interruptions during planned outages on either of the two circuits or buses.
	 


	•
	•
	•
	 
	Install a new 115 kV breaker on the L1 bus and move the Fort Frances MTS termination between this new breaker and the HL1 breaker. This would form a 7-breaker ring bus and Fort Frances MTS would have its own position separate from any other circuit. 
	 



	•
	•
	•
	•
	 
	Install a second breaker at Fort Frances MTS and connect it to the H-bus via a new air-break switch. Since Fort Frances MTS already has two transformers, if both Fort Frances MTS breakers are normally closed, this configuration could provide fully redundant transmission supply. However, the feasibility of having both supply points normally closed is still being reviewed; a normally open point may be required to manage short circuit levels. If either the L1-bus or H-bus supply points needs to be operated nor
	 



	 
	 

	 
	 
	 

	 
	8. Supply to the Ring of Fire 
	The Ring of Fire is a remote area covering 5000 km2 located 500 km north of Thunder Bay with rich deposits of critical minerals.29 There is strong interest in developing mining activities in this area, however as it is located far from established infrastructure, it is currently without all-season road access or grid power supply. Transmission supply to the Ring of Fire was contemplated in the 2015 cycle of regional planning for Northwest Ontario. With renewed interest in developing the Ring of Fire from bo
	The Ring of Fire is a remote area covering 5000 km2 located 500 km north of Thunder Bay with rich deposits of critical minerals.29 There is strong interest in developing mining activities in this area, however as it is located far from established infrastructure, it is currently without all-season road access or grid power supply. Transmission supply to the Ring of Fire was contemplated in the 2015 cycle of regional planning for Northwest Ontario. With renewed interest in developing the Ring of Fire from bo
	 

	29 
	29 
	29 
	Ontario’s critical mineral list can be found in the 2022
	-
	2027 Critical Mineral Strategy is available on Ontario’s 
	Mining and Minerals website
	Mining and Minerals website

	. 


	•
	•
	•
	•
	 
	Transmission supply options and high-level cost estimates;
	 


	•
	•
	•
	 
	Key opportunities for alignment that should be considered in the decision to pursue transmission supply to the Ring of Fire as well as its routing and connection point;
	 


	•
	•
	•
	 
	Avoided diesel system costs from connecting remote communities to the grid via a transmission line to the Ring of Fire; and
	 


	•
	•
	•
	 
	Greenhouse gas reductions associated with connecting remote communities and Ring of Fire mines to the grid, as opposed to self generation.
	 



	Note that the decision to pursue transmission supply to the Ring of Fire ultimately lies with mining companies and remote communities as the direct beneficiaries of such a project, and with the provincial and federal governments to advance broader policy objectives. The purpose of the renewed Supply to the Ring of Fire study is to help inform government policy and potential customers seeking connection.
	Note that the decision to pursue transmission supply to the Ring of Fire ultimately lies with mining companies and remote communities as the direct beneficiaries of such a project, and with the provincial and federal governments to advance broader policy objectives. The purpose of the renewed Supply to the Ring of Fire study is to help inform government policy and potential customers seeking connection.
	 

	8.1 Background  
	A map of the Ring of Fire area and nearby features of interest are shown in 
	A map of the Ring of Fire area and nearby features of interest are shown in 
	Figure 8-1
	Figure 8-1

	. Interest in developing the Ring of Fire has varied over the years and there is a high degree of uncertainty in the eventual mining sector electrical demand that may materialize. However, with the current focus on developing critical minerals to support decarbonisation, interest in developing the Ring of Fire area is growing. 
	 

	In addition to potential mining loads, there are five off-grid Matawa First Nation communities in the vicinity of the Ring of Fire. These communities rely on diesel generation systems that are expensive to operate, produce environmental pollutants, and may constrain the communities’ growth. Enabling grid supply for these communities is an important factor contributing to the overall rationale for transmission supply to the Ring of Fire. The transmission supply routing and connection point to the existing el
	In addition to potential mining loads, there are five off-grid Matawa First Nation communities in the vicinity of the Ring of Fire. These communities rely on diesel generation systems that are expensive to operate, produce environmental pollutants, and may constrain the communities’ growth. Enabling grid supply for these communities is an important factor contributing to the overall rationale for transmission supply to the Ring of Fire. The transmission supply routing and connection point to the existing el
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	Transmission supply to the Ring of Fire was contemplated in the 2015 North of Dryden IRRP and the 2016 Greenstone-Marathon IRRP. The North of Dryden IRRP outlined potential transmission supply options with the goal of connecting remote communities as well as serving mining electricity demand at the Ring of Fire if it were to materialize. This plan contemplated reinforcing the existing transmission system from the Dryden area to Pickle Lake and building a new transmission line from Pickle Lake to the Ring of
	Transmission supply to the Ring of Fire was contemplated in the 2015 North of Dryden IRRP and the 2016 Greenstone-Marathon IRRP. The North of Dryden IRRP outlined potential transmission supply options with the goal of connecting remote communities as well as serving mining electricity demand at the Ring of Fire if it were to materialize. This plan contemplated reinforcing the existing transmission system from the Dryden area to Pickle Lake and building a new transmission line from Pickle Lake to the Ring of
	 

	The Wataynikaneyap Transmission Project includes a new 230 kV line from Dinorwic Junction (near Dryden) to Pickle Lake as well as 115 kV transmission lines extending north of Pickle Lake and Red Lake to connect remote communities. The Matawa area remote communities chose not to participate in the Wataynikaneyap Transmission Project and no transmission lines were built from Pickle Lake to the Matawa communities or the Ring of Fire. This transmission supply option to the Ring of Fire is referred to as the Eas
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	Figure 8-1
	Figure 8-1

	.
	 

	The Greenstone-Marathon IRRP extended this analysis to consider potential cost optimization opportunities between new customers in the Greenstone area and remote communities/mines at the Ring of Fire. This entailed a North-South transmission supply option extending from the existing East-West Tie circuits northwards through Greenstone (which is electrically supplied from Longlac TS) and onwards to the Ring of Fire. The largest new customer in the Greenstone area at the time choose to self-generate instead o
	The Greenstone-Marathon IRRP extended this analysis to consider potential cost optimization opportunities between new customers in the Greenstone area and remote communities/mines at the Ring of Fire. This entailed a North-South transmission supply option extending from the existing East-West Tie circuits northwards through Greenstone (which is electrically supplied from Longlac TS) and onwards to the Ring of Fire. The largest new customer in the Greenstone area at the time choose to self-generate instead o
	 

	To date, there have been no firm commitments from customers seeking transmission connection in the Ring of Fire area. 
	To date, there have been no firm commitments from customers seeking transmission connection in the Ring of Fire area. 
	 

	8.2 Policy Drivers and Demand Forecast 
	Enabling development in the Ring of Fire area is an important policy objective for the provincial government. Ontario’s Critical Mining Strategy30 identifies the Ring of Fire as a “priority project” and a “transformative opportunity for unlocking multi-generational development of critical minerals.” The strategy also highlights the importance of Ontario’s relatively clean electricity system for enabling development of lower-emissions mining compared to other jurisdictions.
	Enabling development in the Ring of Fire area is an important policy objective for the provincial government. Ontario’s Critical Mining Strategy30 identifies the Ring of Fire as a “priority project” and a “transformative opportunity for unlocking multi-generational development of critical minerals.” The strategy also highlights the importance of Ontario’s relatively clean electricity system for enabling development of lower-emissions mining compared to other jurisdictions.
	 

	30 
	30 
	30 
	The 2022
	-
	2027 Critical Mineral Strategy is available on Ontario’s 
	Mining and Minerals website
	Mining and Minerals website

	. 


	The province has also expressed support for a “Corridor to Prosperity” comprised of three proposed all-season roads led by First Nations partners that connects to the existing highway system and extends northwards towards the Ring of Fire. These proposed roads include the Marten Falls Community Access Road, Webequie Supply Road, and Northern Road Link. The proposed roads are at various stages in their provincial and federal Environmental and Impact Assessments. Taken together, they would provide a continuou
	The province has also expressed support for a “Corridor to Prosperity” comprised of three proposed all-season roads led by First Nations partners that connects to the existing highway system and extends northwards towards the Ring of Fire. These proposed roads include the Marten Falls Community Access Road, Webequie Supply Road, and Northern Road Link. The proposed roads are at various stages in their provincial and federal Environmental and Impact Assessments. Taken together, they would provide a continuou
	 

	There is a high degree of uncertainty in terms of both the magnitude and timing of mining electricity demand at the Ring of Fire. The IESO’s latest mining demand forecast includes approximately 30 MW of electricity demand associated with two proposed mining projects. The 2015/6 IRRP forecasts included up to 70 MW of demand at the Ring of Fire but some proponents have since walked away from their development plans. If transmission and 
	transportation infrastructure were developed, mining demand would almost certainly be much higher than currently forecast. As of January 2022, there are approximately 26,000 active
	transportation infrastructure were developed, mining demand would almost certainly be much higher than currently forecast. As of January 2022, there are approximately 26,000 active
	 
	mining claims
	 
	held by 15 companies in the Ring of Fire. The IESO will continue monitoring development plans and intends to update the mining forecast in Q1 2023 to better capture Ring of Fire growth scenarios. 
	 

	The five Matawa area remote communities have a total demand of approximately 4 MW today and are forecast to grow at 4% per year.31 This forecast was last updated in 2019 and will be updated as new information becomes available.
	The five Matawa area remote communities have a total demand of approximately 4 MW today and are forecast to grow at 4% per year.31 This forecast was last updated in 2019 and will be updated as new information becomes available.
	 

	31The forecast 4% growth rate reflects potential demand growth if the remote communities are grid connected and no longer constrained by diesel supply capacity. 
	31The forecast 4% growth rate reflects potential demand growth if the remote communities are grid connected and no longer constrained by diesel supply capacity. 

	 
	 

	Figure 8-2 | Matawa Remote Communities Demand Forecast
	Figure 8-2 | Matawa Remote Communities Demand Forecast
	Figure 8-2 | Matawa Remote Communities Demand Forecast
	 

	Artifact

	Chart
	Span
	 -
	 -
	 -


	 2
	 2
	 2


	 4
	 4
	 4


	 6
	 6
	 6


	 8
	 8
	 8


	 10
	 10
	 10


	 12
	 12
	 12


	 14
	 14
	 14


	2021
	2021
	2021


	2026
	2026
	2026


	2031
	2031
	2031


	2036
	2036
	2036


	2041
	2041
	2041


	2046
	2046
	2046


	Matawa Remote Communiities Demand 
	Matawa Remote Communiities Demand 
	Matawa Remote Communiities Demand 
	(MW)



	 
	 

	 
	 

	8.3 Transmission Supply Options and Cost Estimates 
	As discussed in Section 
	As discussed in Section 
	8.1
	8.1

	, at a high level, there are two transmission supply options to the Ring of Fire that could be pursued: a North-South option connecting to the East-West Tie circuits between Marathon and Thunder bay and an East-West option connecting to the new Wataynikaneyap TS near Pickle Lake. The conceptual electrical elements of each option are listed in 
	Table 8-1
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	. Note that at this stage, no detailed engineering design or routing work has been performed. The transmission options are presented here for discussion purposes and to facilitate high-level cost estimation (-50% to +100%). 
	 

	The North-South option is estimated to cost between $860M and $1.08B while the East-West option is estimated to cost between $600M and $780M ($2022 real, overnight capital cost). The cost ranges reflect uncertainty in the final station configurations as well as in the per unit (km) cost of transmission lines which can vary depending on the technology type and geography. These cost estimates are not inclusive of step-down transformer stations at the loads themselves nor reactive compensation devices which wi
	The North-South option is estimated to cost between $860M and $1.08B while the East-West option is estimated to cost between $600M and $780M ($2022 real, overnight capital cost). The cost ranges reflect uncertainty in the final station configurations as well as in the per unit (km) cost of transmission lines which can vary depending on the technology type and geography. These cost estimates are not inclusive of step-down transformer stations at the loads themselves nor reactive compensation devices which wi
	 

	Table 8-1 | Ring of Fire Transmission Option Conceptual Elements 
	Transmission Supply Option 
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	Length (km) 
	Length (km) 

	 Cost ($2022 real) 
	 Cost ($2022 real) 
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	230 kV single circuit line from East-West Tie circuits to Longlac 
	230 kV single circuit line from East-West Tie circuits to Longlac 
	230 kV single circuit line from East-West Tie circuits to Longlac 
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	$170-215M
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	New stations at East-West Tie connection point32 and Longlac (to enable connection to A4L); 
	New stations at East-West Tie connection point32 and Longlac (to enable connection to A4L); 
	New stations at East-West Tie connection point32 and Longlac (to enable connection to A4L); 
	 


	N/A
	N/A
	N/A
	 


	$115-125M
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	230 kV single circuit line from Longlac to McFaulds Lake; roughly parallel to proposed roads
	230 kV single circuit line from Longlac to McFaulds Lake; roughly parallel to proposed roads
	230 kV single circuit line from Longlac to McFaulds Lake; roughly parallel to proposed roads
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	230 kV single circuit line from Wataynikaneyap TS near Pickle Lake to McFaulds Lake; roughly along route envisioned in the 2014 Remote Connection Plan
	230 kV single circuit line from Wataynikaneyap TS near Pickle Lake to McFaulds Lake; roughly along route envisioned in the 2014 Remote Connection Plan
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	Wataynikaneyap TS modifications
	Wataynikaneyap TS modifications
	Wataynikaneyap TS modifications
	 


	N/A
	N/A
	N/A
	 


	$20-30M
	$20-30M
	$20-30M
	 





	32 Connecting the Ring of Fire line directly to East-West Tie lines between Lakehead TS and Marathon TS minimizes costs since it is the closest 230 kV supply point to the Ring of Fire. However, connecting to only one (or any subset) of the four parallel East-West Tie lines will unbalance flows between Marathon TS and Lakehead TS and may decrease the overall transfer capability of the East-West Tie. Future studies should weigh the costs and benefits of connecting to either Lakehead TS or Marathon TS versus a
	32 Connecting the Ring of Fire line directly to East-West Tie lines between Lakehead TS and Marathon TS minimizes costs since it is the closest 230 kV supply point to the Ring of Fire. However, connecting to only one (or any subset) of the four parallel East-West Tie lines will unbalance flows between Marathon TS and Lakehead TS and may decrease the overall transfer capability of the East-West Tie. Future studies should weigh the costs and benefits of connecting to either Lakehead TS or Marathon TS versus a

	While the East-West option is less expensive than the North-South option, it would provide less incremental capacity to supply load and would also increase exposure to outages. The load meeting capability for a radial expansion of the transmission system like the Ring of Fire is typically constrained by thermal, voltage, and load security limits. The thermal rating of a 230 kV single circuit line is unlikely to be constraining; as an example, a single East-West Tie circuit has a continuous rating of approxi
	While the East-West option is less expensive than the North-South option, it would provide less incremental capacity to supply load and would also increase exposure to outages. The load meeting capability for a radial expansion of the transmission system like the Ring of Fire is typically constrained by thermal, voltage, and load security limits. The thermal rating of a 230 kV single circuit line is unlikely to be constraining; as an example, a single East-West Tie circuit has a continuous rating of approxi
	 

	Ontario Resource and Transmission Assessment Criteria (ORTAC) Section 7.1 load security criteria specifies the maximum amount of load that can be interrupted after certain contingencies. For the loss of a single element (i.e. single circuit supply to the Ring of Fire), no more than 150 MW may be interrupted. This limits the total load served on the North-South option to 150 MW. The East-West option is connected downstream of the new single circuit Wataynikaneyap line (W54W). The total load served by W54W is
	Ontario Resource and Transmission Assessment Criteria (ORTAC) Section 7.1 load security criteria specifies the maximum amount of load that can be interrupted after certain contingencies. For the loss of a single element (i.e. single circuit supply to the Ring of Fire), no more than 150 MW may be interrupted. This limits the total load served on the North-South option to 150 MW. The East-West option is connected downstream of the new single circuit Wataynikaneyap line (W54W). The total load served by W54W is
	 

	While not addressed by ORTAC criteria, another consideration is the level of exposure to outages. The East-West option would involve connecting the Ring of Fire and Matawa communities to a radial system that already spans several hundred kilometers of transmission lines (W54W and D26A). Each time any part of this system is faulted (e.g., in an electrical storm or fire), the whole system is removed from service until the fault can be addressed. By comparison, the North-South option can be connected to the Ea
	While not addressed by ORTAC criteria, another consideration is the level of exposure to outages. The East-West option would involve connecting the Ring of Fire and Matawa communities to a radial system that already spans several hundred kilometers of transmission lines (W54W and D26A). Each time any part of this system is faulted (e.g., in an electrical storm or fire), the whole system is removed from service until the fault can be addressed. By comparison, the North-South option can be connected to the Ea
	 

	Due to the uncertainty in future mining developments, it is too early to rule out the East-West option at this time. However, the potential capacity constraints and customer reliability impacts related to the East-West option should be considered when selecting a preferred transmission option. The next section discusses opportunities for alignment and further considerations that may impact the preferred transmission option.
	Due to the uncertainty in future mining developments, it is too early to rule out the East-West option at this time. However, the potential capacity constraints and customer reliability impacts related to the East-West option should be considered when selecting a preferred transmission option. The next section discusses opportunities for alignment and further considerations that may impact the preferred transmission option.
	 

	 
	 

	8.4 Opportunities for Alignment  
	A decision to pursue transmission supply to the Ring of Fire, and decisions on its preferred routing, should consider alignment with four opportunities in addition to supplying mining demand at the Ring of Fire: 
	A decision to pursue transmission supply to the Ring of Fire, and decisions on its preferred routing, should consider alignment with four opportunities in addition to supplying mining demand at the Ring of Fire: 
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	Supplying Matawa Remote Communities
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	•
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	Enabling potential hydro generation 
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	Improving supply to Longlac
	 


	•
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	Co-locating with transportation corridor
	 



	These opportunities for alignment are discussed in turn below.
	These opportunities for alignment are discussed in turn below.
	 

	8.4.1 Supplying Matawa Remote Communities 
	There are five Matawa indigenous remote communities in the vicinity of the Ring of Fire:
	There are five Matawa indigenous remote communities in the vicinity of the Ring of Fire:
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	Webequie
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	Nibinamik
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	•
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	Neskantaga 
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	Marten Falls
	 


	•
	•
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	Eabametoong 
	 



	These communities were previously identified as economic for grid connection in the 2014 Remote Connection Plan but elected not to participate in the Wataynikaneyap Transmission Project. The 2014 Remote Connection Plan found that it was more cost-effective to supply the communities via a single circuit 115 kV transmission line (either from Pickle Lake or the East-West Tie circuits) than continued reliance on off-grid diesel generation systems. Transmission supply to the Ring of Fire could also enable connec
	These communities were previously identified as economic for grid connection in the 2014 Remote Connection Plan but elected not to participate in the Wataynikaneyap Transmission Project. The 2014 Remote Connection Plan found that it was more cost-effective to supply the communities via a single circuit 115 kV transmission line (either from Pickle Lake or the East-West Tie circuits) than continued reliance on off-grid diesel generation systems. Transmission supply to the Ring of Fire could also enable connec
	8.4.2
	8.4.2

	.
	 

	Note that the decision to pursuing grid connection is up to the communities. The IESO will continue to engage with the Matawa communities to inform future studies. Furthermore, grid connection of remote communities does not preclude local energy projects such as the installation of distributed generation and storage. The IESO continues to support broad equitable participation in Ontario’s energy sector through its Energy Support Programs including 
	the Indigenous Energy Projects (IEP) Program33 which provides funding support to First Nation and Metis communities to assess and develop energy projects and partnerships.
	the Indigenous Energy Projects (IEP) Program33 which provides funding support to First Nation and Metis communities to assess and develop energy projects and partnerships.
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	For more information, please visit the 
	Indigenous Energy Projects Program webpage
	Indigenous Energy Projects Program webpage

	. 


	8.4.2 Enabling Hydro Generation  
	In Jan 2022, the Ontario government asked Ontario Power Generation to examine opportunities for new hydroelectric development in northern Ontario. New hydroelectric generation could address the growing long-term electricity needs forecast for the province, with the potential for economic benefits for local and Indigenous communities in the north. Ontario Power Generation has shared this work with the Ministry of Energy and the IESO so that it can be considered as part of the IESO’s work towards developing a
	In Jan 2022, the Ontario government asked Ontario Power Generation to examine opportunities for new hydroelectric development in northern Ontario. New hydroelectric generation could address the growing long-term electricity needs forecast for the province, with the potential for economic benefits for local and Indigenous communities in the north. Ontario Power Generation has shared this work with the Ministry of Energy and the IESO so that it can be considered as part of the IESO’s work towards developing a
	 

	There is significant hydroelectric generation potential in the vicinity of the Ring of Fire. Due to the geographic distribution of these potential generation facilities, the North-South transmission option is better suited than the East-West option to connect these facilities on the way to the Ring of Fire. Furthermore, the North-South option connects to a more robust point in the bulk transmission system which may result in fewer deliverability constraints and lower overall losses. The Ring of Fire North-S
	There is significant hydroelectric generation potential in the vicinity of the Ring of Fire. Due to the geographic distribution of these potential generation facilities, the North-South transmission option is better suited than the East-West option to connect these facilities on the way to the Ring of Fire. Furthermore, the North-South option connects to a more robust point in the bulk transmission system which may result in fewer deliverability constraints and lower overall losses. The Ring of Fire North-S
	 

	8.4.3 Improving Supply to Longlac 
	The existing radial 115 kV circuit, A4L, to Longlac TS is near capacity and customers have expressed concern about poor reliability due to long and frequent outages. While no firm growth plans or new customer connection requests were received during this IRRP, there continues to be a high degree of interest for mining and industrial developments in the Greenstone and Geraldton areas supplied by A4L. There are also existing customers along A4L who have elected to self-generate rather than connect to the tran
	The existing radial 115 kV circuit, A4L, to Longlac TS is near capacity and customers have expressed concern about poor reliability due to long and frequent outages. While no firm growth plans or new customer connection requests were received during this IRRP, there continues to be a high degree of interest for mining and industrial developments in the Greenstone and Geraldton areas supplied by A4L. There are also existing customers along A4L who have elected to self-generate rather than connect to the tran
	 

	A4L refurbishment is underway and distance-to-fault relays have been installed which should decrease the frequency of outages and improve restoration times. However, these improvements do not increase the load meeting capability on A4L and, as with many other areas in the Northwest region, growth can materialize quickly.
	A4L refurbishment is underway and distance-to-fault relays have been installed which should decrease the frequency of outages and improve restoration times. However, these improvements do not increase the load meeting capability on A4L and, as with many other areas in the Northwest region, growth can materialize quickly.
	 

	The North-South transmission option passes directly by Longlac TS and could help increase capacity and provide a secondary supply path to further improve reliability. The North-South option conceptual elements in 
	The North-South transmission option passes directly by Longlac TS and could help increase capacity and provide a secondary supply path to further improve reliability. The North-South option conceptual elements in 
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	 includes a 230/115 kV transformer station at Longlac for this purpose. Note that the East-West option is not suitable for reinforcing Longlac.
	 

	8.4.4 Co-locating with Transportation Corridor 
	The proposed Marten Falls Community Access Road, Webequie Supply Road, and Northern Road Link will provide a continuous all-season transportation corridor to the Ring of Fire. While detailed routing has not yet been performed, the North-South transmission option is well aligned with the proposed roads. The line length determined for the North-South option in 
	The proposed Marten Falls Community Access Road, Webequie Supply Road, and Northern Road Link will provide a continuous all-season transportation corridor to the Ring of Fire. While detailed routing has not yet been performed, the North-South transmission option is well aligned with the proposed roads. The line length determined for the North-South option in 
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	 assumes that the transmission corridor runs parallel to the proposed roads wherever possible but the potential cost savings associate with colocation has not been factored into the transmission cost estimate yet. This likely overestimates the cost of the North-South transmission option compared to the East-West option; future studies should conduct more detailed engineering design and routing analysis to better quantify the benefits of colocation.
	 

	Co-locating linear infrastructure is consistent with provincial policy as articulated in Section 1.6.8 of the 2020 Provincial Policy Statement34 and  may help reduce environmental impacts. The roads would also provide easier access to the transmission line which could simplify construction as well ongoing operation and maintenance. Note that there are no proposed all-season roads along the East-West option route.
	Co-locating linear infrastructure is consistent with provincial policy as articulated in Section 1.6.8 of the 2020 Provincial Policy Statement34 and  may help reduce environmental impacts. The roads would also provide easier access to the transmission line which could simplify construction as well ongoing operation and maintenance. Note that there are no proposed all-season roads along the East-West option route.
	 

	34 
	34 
	34 
	The 2020 Provincial Policy Statement can be found on the Ontario 
	government’s 
	Land Use Planning webpage
	Land Use Planning webpage

	. 

	35 The cost of serving loads on the provincial grid is solely based on the system’s marginal cost of energy. It does not include cost of transmission connection itself. Connecting remote communities is one of multiple potential benefits (other benefits include supplying mining loads and enabling hydro generation) that contribute towards a rationale for transmission supply. The cost of transmission supply should be compared against this full suite of benefits.   

	8.5 Avoided Matawa Communities Diesel System Costs 
	The Matawa remote communities are currently supplied by remote on-site diesel generation which is costly to operate. Up to 70% of the fuel must be flown in when winter roads are not available contributing to high costs and increased emissions from fuel transport. The costs of supplying electricity from remote diesel generation systems versus the grid over the first 20 years of transmission connection are shown in 
	The Matawa remote communities are currently supplied by remote on-site diesel generation which is costly to operate. Up to 70% of the fuel must be flown in when winter roads are not available contributing to high costs and increased emissions from fuel transport. The costs of supplying electricity from remote diesel generation systems versus the grid over the first 20 years of transmission connection are shown in 
	Figure 8-3
	Figure 8-3

	. The net present value of remote diesel generation costs is estimated to be $446M over this period, while serving the same load from the provincial grid is estimated to be roughly $35M.35 These net present values are expressed in real dollars in the year when transmission connection is hypothetically brought in-service. For the purpose of this assessment, it was assumed that transmission connection occurs in 2030 given the typical 7-year lead time of new transmission projects. 
	 

	 
	 

	Figure 8-3 | NPV of Electricity Supply Costs from Diesel Generation versus the Provincial Grid for Matawa Remote Communities over the First 20 Years of Grid Connection
	Figure 8-3 | NPV of Electricity Supply Costs from Diesel Generation versus the Provincial Grid for Matawa Remote Communities over the First 20 Years of Grid Connection
	Figure 8-3 | NPV of Electricity Supply Costs from Diesel Generation versus the Provincial Grid for Matawa Remote Communities over the First 20 Years of Grid Connection
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	The cost of continuing to supply electricity to the remote Matawa communities by local diesel generation was estimated using the IESO’s internal fuel forecast and aggregated cost data for remote communities served by Hydro One Remote Communities.36 Generally speaking, economic and cost assumptions were consistent with the 2014 Remote Connection Plan adjusted for inflation. The cost of supplying electricity from local diesel generation is comprised of two components:
	The cost of continuing to supply electricity to the remote Matawa communities by local diesel generation was estimated using the IESO’s internal fuel forecast and aggregated cost data for remote communities served by Hydro One Remote Communities.36 Generally speaking, economic and cost assumptions were consistent with the 2014 Remote Connection Plan adjusted for inflation. The cost of supplying electricity from local diesel generation is comprised of two components:
	 

	36 Not all Matawa communities are served by Hydro One Remote Communities. For communities served by Independent Power Authorities for which cost data was not directly available, system costs were estimated based the size of their load and Hydro One Remote Communities’ system costs.    
	36 Not all Matawa communities are served by Hydro One Remote Communities. For communities served by Independent Power Authorities for which cost data was not directly available, system costs were estimated based the size of their load and Hydro One Remote Communities’ system costs.    

	•
	•
	•
	•
	 
	Fuel costs including the cost for the fuel itself, winter road/air transportation, and the cost of carbon;
	 


	•
	•
	•
	 
	Operating and maintenance costs estimated from historical revenue requirement and rate application regulatory submissions as a percentage of fuel costs.
	 



	Of the $446M net present value, $284M is associated with fuel costs and $162M with operating and maintenance costs. Note that this cost estimate does not include the capital costs associated with expanding existing diesel systems to meet future capacity growth. This enables an apples-to-apples comparison with the cost of grid electricity which also did not include the incremental resource capacity cost of serving the newly connected remote communities. Furthermore, since the incremental capacity requirement
	Of the $446M net present value, $284M is associated with fuel costs and $162M with operating and maintenance costs. Note that this cost estimate does not include the capital costs associated with expanding existing diesel systems to meet future capacity growth. This enables an apples-to-apples comparison with the cost of grid electricity which also did not include the incremental resource capacity cost of serving the newly connected remote communities. Furthermore, since the incremental capacity requirement
	 

	The cost of serving Matawa remote communities should they be connected to the provincial electricity grid was based on the system marginal cost forecast in the 2021 Annual Planning Outlook.
	The cost of serving Matawa remote communities should they be connected to the provincial electricity grid was based on the system marginal cost forecast in the 2021 Annual Planning Outlook.
	 

	8.6 Avoided Greenhouse Gas (GHG) Emissions 
	Avoided GHG emissions was estimated for the Matawa communities and the future mining load through the comparison of emissions on the electricity system (consistent with the 2021 Annual Planning Outlook emission rate per MWh) versus diesel generation for remote communities and natural gas generation for mining loads.37 
	Avoided GHG emissions was estimated for the Matawa communities and the future mining load through the comparison of emissions on the electricity system (consistent with the 2021 Annual Planning Outlook emission rate per MWh) versus diesel generation for remote communities and natural gas generation for mining loads.37 
	 

	37 The natural gas generation was assumed to be a combined cycle gas turbine (CCGT) facility with a heat rate of 7.265 MW/MMbtu and a natural gas emission intensity of 53.157 kgCO2e/MMbtu. For diesel generation emissions, the Hydro One Remote Communities fleet average generator efficiency and a diesel emission intensity of 75.22 kgCO2e/MMbtu was assumed. 
	37 The natural gas generation was assumed to be a combined cycle gas turbine (CCGT) facility with a heat rate of 7.265 MW/MMbtu and a natural gas emission intensity of 53.157 kgCO2e/MMbtu. For diesel generation emissions, the Hydro One Remote Communities fleet average generator efficiency and a diesel emission intensity of 75.22 kgCO2e/MMbtu was assumed. 

	The GHG reduction associated with connecting Matawa communities depends on the forecast demand levels and growth rate when transmission connection occurs. Consistent with the diesel system cost savings estimates in the previous section, transmission connection was assumed to occur in 2030. On average, over the first 20 years of transmission connection (i.e. 2030-2049), GHG reductions are expected to be approximately 27,000 tCO2e per year. 
	The GHG reduction associated with connecting Matawa communities depends on the forecast demand levels and growth rate when transmission connection occurs. Consistent with the diesel system cost savings estimates in the previous section, transmission connection was assumed to occur in 2030. On average, over the first 20 years of transmission connection (i.e. 2030-2049), GHG reductions are expected to be approximately 27,000 tCO2e per year. 
	 

	The GHG reduction associated with mining loads depends on the amount of demand that materializes. As discussed in Section 
	The GHG reduction associated with mining loads depends on the amount of demand that materializes. As discussed in Section 
	8.2
	8.2

	, there is a high degree of uncertainty in terms of both the magnitude and timing of this demand. For illustrative purposes, if 30 MW of demand materializes (consistent with demand from known projects), GHG reductions would total 68,000 tCO2e per year. If 70 MW of demand materializes (consistent with demand from the 2015 IRRP forecasts), GHG reductions would total 160,000 tCO2e per year. The true avoided GHG emissions associated with connecting mining loads instead of on-site generation could be much higher
	 
	mining claims
	 
	in the Ring of Fire. 
	 

	8.7 Next Steps 
	The sections above provide an overview of preliminary findings to date of the Supply to the Ring of Fire Study and highlights some areas of uncertainty that will require further investigation. The IESO will continue the Supply to the Ring of Fire Study in 2023. The scope, timing, and engagement process will evolve with government policy direction. The IESO will share updates with the Working Group to inform upcoming regional planning activities such as the Regional Infrastructure Plan. 
	 
	 
	 

	  
	9. Engagement 
	Engagement is critical in the development of an IRRP. Providing opportunities for input in the regional planning process enables the views and preferences of communities to be considered in the development of the plan and helps lay the foundation for successful implementation. This section outlines the engagement principles as well as the activities undertaken for this Northwest IRRP.
	Engagement is critical in the development of an IRRP. Providing opportunities for input in the regional planning process enables the views and preferences of communities to be considered in the development of the plan and helps lay the foundation for successful implementation. This section outlines the engagement principles as well as the activities undertaken for this Northwest IRRP.
	 

	9.1 Engagement Principles 
	The IESO’s engagement principles38 help ensure that all interested parties are aware of and can contribute to the development of this IRRP. The IESO uses these principles to ensure inclusiveness, sincerity, respect, and fairness in its engagements, striving to build trusting relationships as a result.
	The IESO’s engagement principles38 help ensure that all interested parties are aware of and can contribute to the development of this IRRP. The IESO uses these principles to ensure inclusiveness, sincerity, respect, and fairness in its engagements, striving to build trusting relationships as a result.
	 

	Figure 9-1 | IESO’s Engagement Principles
	Figure 9-1 | IESO’s Engagement Principles
	Figure 9-1 | IESO’s Engagement Principles
	 

	Artifact

	Figure
	38 https://www.ieso.ca/en/sector-participants/engagement-initiatives/overview/engagement-principles 
	38 https://www.ieso.ca/en/sector-participants/engagement-initiatives/overview/engagement-principles 

	  
	9.2 Creating an Engagement Approach for the Northwest 
	The first step in ensuring that any IRRP reflects the needs of community members and interested stakeholders is to create an engagement plan to ensure that all interested parties understand the scope of the IRRP and are adequately informed about the background and issues to provide meaningful input on the development of the IRRP for the region.
	The first step in ensuring that any IRRP reflects the needs of community members and interested stakeholders is to create an engagement plan to ensure that all interested parties understand the scope of the IRRP and are adequately informed about the background and issues to provide meaningful input on the development of the IRRP for the region.
	 

	Creating the engagement plan for this IRRP involved:
	Creating the engagement plan for this IRRP involved:
	 

	•
	•
	•
	•
	 
	Targeted discussions to help inform the engagement approach for this planning cycle;
	 


	•
	•
	•
	 
	Communications and other engagement tactics to enable broad participation, using multiple channels to reach audiences; and
	 


	•
	•
	•
	 
	Identifying specific stakeholders and communities who may have a direct impact in this initiative and that should be targeted for further one-on-one consultation, based on identified and specific needs in the region.
	 



	As a result, the engagement plan for this IRRP included:
	As a result, the engagement plan for this IRRP included:
	 

	•
	•
	•
	•
	 
	A dedicated webpage39 on the IESO website to post all meeting materials, feedback received and IESO responses to the feedback throughout the engagement process;
	 


	•
	•
	•
	 
	Regular communication with interested communities and stakeholders by email and through the IESO weekly Bulletin;
	 


	•
	•
	•
	 
	Public webinars;
	 


	•
	•
	•
	 
	Targeted discussions sessions;
	 


	•
	•
	•
	 
	Face-to-face meetings; and
	 


	•
	•
	•
	 
	One-on-one outreach with specific communities and stakeholders to ensure that their identified needs are considered (see Sections 9.4 and 9.5).
	 



	39 https://www.ieso.ca/en/Sector-Participants/Engagement-Initiatives/Engagements/Regional-Electricity-Planning-Northwest-Ontario 
	39 https://www.ieso.ca/en/Sector-Participants/Engagement-Initiatives/Engagements/Regional-Electricity-Planning-Northwest-Ontario 

	 
	 

	9.3 Engage Early and Often 
	The IESO held preliminary discussions to help inform the engagement approach for this round of planning, leveraging existing relationships built through the previous planning cycle. This started with the Scoping Assessment Outcome Report for the Northwest region. An invitation was sent to targeted municipalities, Indigenous communities, and those with an identified interest in regional issues to announce the commencement of a new regional planning cycle and invite interested parties to provide input on the 
	The IESO held preliminary discussions to help inform the engagement approach for this round of planning, leveraging existing relationships built through the previous planning cycle. This started with the Scoping Assessment Outcome Report for the Northwest region. An invitation was sent to targeted municipalities, Indigenous communities, and those with an identified interest in regional issues to announce the commencement of a new regional planning cycle and invite interested parties to provide input on the 
	 

	Feedback was received and focused on the need to ensure that municipal energy planning, including the need to recognize climate change priorities, as well as economic development and industrial growth (including forestry and mining) were in scope of the
	Feedback was received and focused on the need to ensure that municipal energy planning, including the need to recognize climate change priorities, as well as economic development and industrial growth (including forestry and mining) were in scope of the
	 
	development of the 
	IRRP
	. 
	In addition, reliability remained 
	a
	 
	paramount 
	concern
	 
	within 
	this
	 
	region
	.
	 
	Along with a response 
	to the feedback received, the final Scoping Assessment was posted 
	o
	n 
	January 13, 
	2021,
	 
	which 
	identified the need for a coordinated regional planning appro
	ach 
	across the Northwest region 
	–
	 
	particularly important since the previous planning cycle targeted regional plans 
	within five 
	identified sub
	-
	regions
	. 
	 

	Following the finalization of the Scoping Assessment, outreach then began with targeted municipalities to inform early discussions for the development of the IRRP including the IESO’s approach to engagement. The launch of a broader engagement initiative followed with an invitation to IESO subscribers of the Northwest planning region as well as all identified municipalities and Indigenous communities to ensure that all interested parties were made aware of this opportunity for input. Four public webinars wer
	Following the finalization of the Scoping Assessment, outreach then began with targeted municipalities to inform early discussions for the development of the IRRP including the IESO’s approach to engagement. The launch of a broader engagement initiative followed with an invitation to IESO subscribers of the Northwest planning region as well as all identified municipalities and Indigenous communities to ensure that all interested parties were made aware of this opportunity for input. Four public webinars wer
	 

	All these engagement sessions received strong participation with a cross-representation from stakeholders and community representatives. Feedback was received as a result each engagement meeting which was considered in each of the stages in the IRRP development. 
	All these engagement sessions received strong participation with a cross-representation from stakeholders and community representatives. Feedback was received as a result each engagement meeting which was considered in each of the stages in the IRRP development. 
	 

	The public webinars invited input on:
	The public webinars invited input on:
	 

	1.
	1.
	1.
	1.
	 
	The draft engagement plan, the electricity demand forecast and the early identified needs to set the foundation of this planning work.
	 


	2.
	2.
	2.
	 
	The defined electricity needs for the region and potential options to meet the identified needs.
	 


	3.
	3.
	3.
	 
	The analysis of options and draft IRRP recommendations. 
	 



	In addition, three targeted discussions were held virtually to uncover specific feedback from communities and stakeholders on the following three topics:
	In addition, three targeted discussions were held virtually to uncover specific feedback from communities and stakeholders on the following three topics:
	 

	1.
	1.
	1.
	1.
	 
	Customer Reliability Concerns
	 


	2.
	2.
	2.
	 
	Emerging Local Initiatives
	 


	3.
	3.
	3.
	 
	Emerging Electricity Needs in the North of Dryden Area
	 



	Comments received during this engagement focused on the following major themes:
	Comments received during this engagement focused on the following major themes:
	 

	•
	•
	•
	•
	 
	Given the large geographic area for this planning region, consideration throughout the engagement should be given to targeted discussions to address local reliability and priorities. Education and support should be available to enable purposeful engagement for all interested parties
	 


	•
	•
	•
	 
	Consideration in the demand forecast should be given to local developments, growth plans and climate change goals (i.e., electrification) – particularly in communities where capacity may be limited
	 


	•
	•
	•
	 
	Non-wires alternatives should be considered to meet needs and, in particular, climate change priorities; existing resources in the region should be considered where contracts are due to expire
	 


	•
	•
	•
	 
	Due consideration should be given to providing capacity for new commercial and industrial (mining and forestry) growth as well as electrification of existing industry
	 


	•
	•
	•
	 
	Opportunities for future proponents to leverage existing partnerships or create new relationships among local and Indigenous communities to have due consideration of priorities and provide business prospects, where possible
	 



	Feedback received during the written comment periods for these webinars helped to guide further discussion throughout the development of this IRRP as well as add due consideration to the final recommendations. 
	Feedback received during the written comment periods for these webinars helped to guide further discussion throughout the development of this IRRP as well as add due consideration to the final recommendations. 
	 

	All interested parties were kept informed throughout this engagement initiative via email to Northwest region subscribers, municipalities, and Indigenous communities as well as the members of the Northwest Regional Electricity Network.
	All interested parties were kept informed throughout this engagement initiative via email to Northwest region subscribers, municipalities, and Indigenous communities as well as the members of the Northwest Regional Electricity Network.
	 

	Based on the discussions through the Northwest IRRP engagement initiative and broader network dialogue, there is a clear interest to further discuss the potential for development of the mining sector in this region and to look for alternative energy solutions to meet local needs, particularly as communities and industries shift towards electrification. This insight has been valuable to the IESO and will help to inform future discussions to examine and consider these types of initiatives and the opportunitie
	Based on the discussions through the Northwest IRRP engagement initiative and broader network dialogue, there is a clear interest to further discuss the potential for development of the mining sector in this region and to look for alternative energy solutions to meet local needs, particularly as communities and industries shift towards electrification. This insight has been valuable to the IESO and will help to inform future discussions to examine and consider these types of initiatives and the opportunitie
	 

	All background information, including engagement presentations, recorded webinars, detailed feedback submissions, and responses to comments received, are available on the IESO’s Northwest IRRP engagement 
	All background information, including engagement presentations, recorded webinars, detailed feedback submissions, and responses to comments received, are available on the IESO’s Northwest IRRP engagement 
	webpage
	webpage

	.
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	9.4 Bringing Municipalities to the Table 
	The IESO held meetings with municipalities to seek input on their own planning and priorities to ensure that these plans were taken into consideration in the development of this IRRP. At major milestones in the IRRP process, meetings were held with targeted municipalities in the region to discuss: key issues of concern, including forecast regional electricity needs; options for meeting the region’s future needs; reliability concerns; and broader community engagement. These meetings helped to inform the muni
	The IESO held meetings with municipalities to seek input on their own planning and priorities to ensure that these plans were taken into consideration in the development of this IRRP. At major milestones in the IRRP process, meetings were held with targeted municipalities in the region to discuss: key issues of concern, including forecast regional electricity needs; options for meeting the region’s future needs; reliability concerns; and broader community engagement. These meetings helped to inform the muni
	 

	9.5 Engaging with Indigenous Communities 
	The IESO remains committed to an ongoing, effective dialogue with communities to help shape long-term planning across Ontario.  To raise awareness about the regional planning cycle in Northwest Ontario and provide opportunities to provide input, the IESO invited Indigenous communities located in or near the Northwest region to participate in webinars that were held on: 
	 December 8, 2020  
	 December 8, 2020  
	 December 8, 2020  

	 May 20, 2021  
	 May 20, 2021  

	 September 27, 2021  
	 September 27, 2021  

	 November 2, 18, 29, 2021 
	 November 2, 18, 29, 2021 

	 April 25 and 26, 2022  
	 April 25 and 26, 2022  

	 November 3, 2022  
	 November 3, 2022  


	The First Nation communities that were invited to the webinars were:
	 Animakee Wa Zhing No. 37 
	 Animakee Wa Zhing No. 37 
	 Animakee Wa Zhing No. 37 

	 Animbiigoo Zaagi'igan Anishinaabek 
	 Animbiigoo Zaagi'igan Anishinaabek 

	 Anishinaabeg of Naongashiing (Big Island) 
	 Anishinaabeg of Naongashiing (Big Island) 

	 Anishinabe of Wauzhushk Onigum 
	 Anishinabe of Wauzhushk Onigum 

	 Aroland  
	 Aroland  

	 Bearskin Lake  
	 Bearskin Lake  

	 Big Grassy River (Mishkosiminiziibiing) 
	 Big Grassy River (Mishkosiminiziibiing) 

	 Biinjitiwaabik Zaaging Anishinaabek 
	 Biinjitiwaabik Zaaging Anishinaabek 

	 Bingwi Neyaashi Anishinaabek 
	 Bingwi Neyaashi Anishinaabek 

	 Cat Lake 
	 Cat Lake 

	 Constance Lake 
	 Constance Lake 

	 Couchiching 
	 Couchiching 

	 Deer Lake 
	 Deer Lake 

	 Eabametoong 
	 Eabametoong 

	 Eagle Lake 
	 Eagle Lake 

	 Fort William 
	 Fort William 

	 Grassy Narrows 
	 Grassy Narrows 

	 Iskatewizaagegan No. 39 
	 Iskatewizaagegan No. 39 

	 Kasabonika Lake 
	 Kasabonika Lake 

	 Keewaywin 
	 Keewaywin 

	 Kiashke Zaaging Anishinaabek 
	 Kiashke Zaaging Anishinaabek 

	 Kingfisher Lake 
	 Kingfisher Lake 

	 Kitchenuhmaykoosib Inninuwug 
	 Kitchenuhmaykoosib Inninuwug 

	 Lac des Mille Lacs 
	 Lac des Mille Lacs 

	 Lac La Croix
	 Lac La Croix


	 Lac Seul 
	 Lac Seul 
	 Lac Seul 

	 Long Lake No. 58 
	 Long Lake No. 58 

	 Marten Falls 
	 Marten Falls 

	 McDowell Lake 
	 McDowell Lake 

	 Michipicoten 
	 Michipicoten 

	 Mishkeegogamang 
	 Mishkeegogamang 

	 Mitaanjigamiing 
	 Mitaanjigamiing 

	 Muskrat Dam Lake 
	 Muskrat Dam Lake 

	 Naicatchewenin 
	 Naicatchewenin 

	 Namaygoosisagagun 
	 Namaygoosisagagun 

	 Naotkamegwanning 
	 Naotkamegwanning 

	 Neskantaga 
	 Neskantaga 

	 Netmizaaggamig Nishnaabeg (Pic Mobert) 
	 Netmizaaggamig Nishnaabeg (Pic Mobert) 

	 Nibinamik 
	 Nibinamik 

	 Nigigoonsiminikaaning 
	 Nigigoonsiminikaaning 

	 Niisaachewan Anishinaabe Nation 
	 Niisaachewan Anishinaabe Nation 

	 North Caribou Lake 
	 North Caribou Lake 

	 North Spirit Lake 
	 North Spirit Lake 

	 Northwest Angle No. 33 
	 Northwest Angle No. 33 

	 Ojibway Nation of Saugeen 
	 Ojibway Nation of Saugeen 

	 Ojibways of Onigaming 
	 Ojibways of Onigaming 

	 Pays Plat 
	 Pays Plat 

	 Pikangikum 
	 Pikangikum 

	 Poplar Hill 
	 Poplar Hill 

	 Rainy River 
	 Rainy River 

	 Red Rock Indian Band 
	 Red Rock Indian Band 

	 Sachigo Lake 
	 Sachigo Lake 

	 Sandy Lake 
	 Sandy Lake 

	 Seine River 
	 Seine River 

	 Shoal Lake No. 40 
	 Shoal Lake No. 40 

	 Slate Falls 
	 Slate Falls 

	 Wabaseemoong 
	 Wabaseemoong 

	 Wabauskang 
	 Wabauskang 

	 Wabigoon Lake 
	 Wabigoon Lake 

	 Wapekeka 
	 Wapekeka 

	 Washagamis Bay (Obashkaandagaang) 
	 Washagamis Bay (Obashkaandagaang) 

	 Wawakapewin 
	 Wawakapewin 

	 Webequie 
	 Webequie 

	 Whitesand 
	 Whitesand 

	 Wunnumin Lake 
	 Wunnumin Lake 


	 
	The Métis communities that were invited to the webinars were: 
	 MNO Atikokan Métis Council 
	 MNO Atikokan Métis Council 
	 MNO Atikokan Métis Council 

	 MNO Greenstone Métis Council 
	 MNO Greenstone Métis Council 

	 MNO Kenora Métis Council 
	 MNO Kenora Métis Council 

	 MNO Northwest Métis Council (Dryden) 
	 MNO Northwest Métis Council (Dryden) 

	 MNO Sunset Country Métis Council (Fort Frances) 
	 MNO Sunset Country Métis Council (Fort Frances) 

	 MNO Superior North Shore Métis Council (Terrace Bay) 
	 MNO Superior North Shore Métis Council (Terrace Bay) 

	 MNO Thunder Bay Métis Council 
	 MNO Thunder Bay Métis Council 

	 Red Sky Independent Métis Nation 
	 Red Sky Independent Métis Nation 


	9.5.1 Information about Indigenous Participation and Engagement in Transmission Development 
	By conducting regional planning, the IESO determines the most reliable and cost-effective options after it has engaged with stakeholders and Indigenous communities and publishes recommendations in the applicable regional or bulk planning report. Where the IESO determines that the lead time required to implement the recommended solutions requires immediate action, the IESO may provide those recommendations ahead of the publication of a planning report.   
	In instances where transmission is the recommended option, a proponent applies for applicable regulatory approvals, including an Environmental Assessment that is overseen by the Ministry of Environment, Conservation and Parks (MECP). This process includes, where applicable, consultation regarding Aboriginal and treaty rights, with any approval including steps to avoid or mitigate impacts to said rights. MECP oversees the consultation process generally but may delegate the procedural aspects of consultation 
	There are no new transmission projects recommended as a result of this Northwest planning initiative.  
	  
	  
	10. Conclusion 
	The Northwest IRRP identifies electricity needs in the region over the 20-year period from 2021-2040, recommends a plan to address immediate and near-term needs, and lays out actions to monitor long-term needs. The IESO will continue to participate in the Working Group during the next phase of regional planning, the Regional Infrastructure Plan, to provide input and ensure a coordinated approach with bulk system planning where such linkages are identified in the IRRP. 
	In the near term, the IRRP recommends new and/or upgraded stations to address station capacity needs at Crilly DS and Margach DS, further refinement of non-wires alternatives at Kenora MTS, reconfiguration of Fort Frances TS to improve customer reliability at Fort Frances MTS, and additional reactors at or near Pickle Lake SS to manage high voltages so that E1C can be operated normally open. Responsibility for these actions has been assigned to the appropriate members of the Technical Working Group. 
	The IRRP recommends that the Working Group monitor growth, particularly in the Red Lake and Fort Frances areas. The IRRP studied high growth sensitivities to establish load meeting capabilities in these areas against which growth should be monitored to determine when future regional planning activities should be triggered. The IESO will update its mining sector demand forecast in early 2023 and provide updates to the Working Group. Electricity demand at White Dog DS and Marathon DS should also be monitored 
	The IESO will continue the Supply to the Ring of Fire Study in 2023. The scope and timing will evolve with government policy direction and the IESO will share updates with the Working Group to inform upcoming regional planning activities. 
	The Working Group will meet at regular intervals to monitor developments and track progress toward plan deliverables. If underlying assumptions change significantly, local plans may be revisited through an amendment, or by initiating a new regional planning cycle sooner than the five-year schedule mandated by the OEB. 
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	Appendix A – Overview of the Regional Planning Process 
	P
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	In Ontario, meeting the electricity needs of customers at a regional level is achieved through 
	regional planning.  This comp
	rehensive process starts with an assessment of the needs of a 
	region
	—
	defined by common electricity supply infrastructure
	—
	over the near, medium, and long 
	term and results in the development of a plan to ensure cost
	-
	effective, reliable electricity 
	supply.  R
	egional plans consider the existing electricity infrastructure in an area, forecast 
	growth and customer reliability, evaluate options for addressing needs, and recommend 
	actions. 
	 
	Span

	Regional planning has been conducted on an as-needed basis in Ontario for many years.  Most recently, planning activities to address regional electricity needs were the responsibility of the former Ontario Power Authority (OPA), now the Independent Electricity System Operator (IESO), which conducted joint regional planning studies with distributors, transmitters, the IESO and other stakeholders in regions where a need for coordinated regional planning had been identified. 
	Regional planning has been conducted on an as-needed basis in Ontario for many years.  Most recently, planning activities to address regional electricity needs were the responsibility of the former Ontario Power Authority (OPA), now the Independent Electricity System Operator (IESO), which conducted joint regional planning studies with distributors, transmitters, the IESO and other stakeholders in regions where a need for coordinated regional planning had been identified. 
	 

	In the fall of 2012, the Ontario Energy Board (OEB) convened a Planning Process Working Group (PPWG) to develop a more structured, transparent, and systematic regional planning process.  This group was composed of electricity agencies, utilities, and other stakeholders.  In May 2013, the PPWG released its report to the OEB (PPWG Report), setting out the new regional planning process.  Twenty one electricity planning regions were identified in the PPWG Report, and a phased schedule for completion of regional
	In the fall of 2012, the Ontario Energy Board (OEB) convened a Planning Process Working Group (PPWG) to develop a more structured, transparent, and systematic regional planning process.  This group was composed of electricity agencies, utilities, and other stakeholders.  In May 2013, the PPWG released its report to the OEB (PPWG Report), setting out the new regional planning process.  Twenty one electricity planning regions were identified in the PPWG Report, and a phased schedule for completion of regional
	 

	1 http://www.ontarioenergyboard.ca/OEB/_Documents/EB-2011-0043/PPWG_Regional_Planning_Report_to_the_Board_App.pdf   
	1 http://www.ontarioenergyboard.ca/OEB/_Documents/EB-2011-0043/PPWG_Regional_Planning_Report_to_the_Board_App.pdf   

	The regional planning process begins with a Needs Assessment process performed by the transmitter, which determines whether there are needs that should be considered for regional coordination.  If further consideration of the needs is required, the IESO conducts a Scoping Assessment to determine what type of planning should be carried out for a region.  A Scoping Assessment explores the need for a comprehensive IRRP, which considers conservation, generation, transmission, and distribution solutions, or whet
	The regional planning process begins with a Needs Assessment process performed by the transmitter, which determines whether there are needs that should be considered for regional coordination.  If further consideration of the needs is required, the IESO conducts a Scoping Assessment to determine what type of planning should be carried out for a region.  A Scoping Assessment explores the need for a comprehensive IRRP, which considers conservation, generation, transmission, and distribution solutions, or whet
	 

	The final Needs Assessment Reports, Scoping Assessment Outcome Reports, IRRPs and RIPs are posted on the IESO’s and the relevant transmitter’s web sites, and may be referenced and submitted to the OEB as supporting evidence in rate or “Leave to Construct” applications for specific infrastructure investments.  These documents are also useful for municipalities, First Nation communities and Métis community councils for planning, and for conservation and energy management purposes.  They are also a useful sour
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	, three levels of electricity system planning are carried out in Ontario: 
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	Planning at the bulk system level typically considers the 230 kV and 500 kV network and examines province-wide system issues.  In addition to considering major transmission facilities or “wires”, bulk system planning assesses the resources needed to adequately supply the province.  Distribution planning, which is carried out by local distribution companies (“LDCs”), considers specific investments in an LDC’s territory at distribution-level voltages. 
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	Regional planning can overlap with bulk system planning and with the distribution planning of LDCs. For example, overlaps can occur at interface points where there may be regional resource options to address a bulk system issue or when a distribution solution addresses the needs of the broader local area or region.  As a result, it is important for regional planning to be coordinated with both bulk and distribution system planning, as it is the link between all levels of planning.
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	Figure
	By recognizing the linkages with bulk and distribution system planning, and coordinating the multiple needs identified within a region over the long term, the regional planning process provides a comprehensive assessment of a region’s electricity needs.  Regional planning aligns near- and long-term solutions and puts specific investments and recommendations coming out of the plan into perspective.  Furthermore, in avoiding piecemeal planning and asset duplication, regional planning optimizes ratepayer inter
	By recognizing the linkages with bulk and distribution system planning, and coordinating the multiple needs identified within a region over the long term, the regional planning process provides a comprehensive assessment of a region’s electricity needs.  Regional planning aligns near- and long-term solutions and puts specific investments and recommendations coming out of the plan into perspective.  Furthermore, in avoiding piecemeal planning and asset duplication, regional planning optimizes ratepayer inter
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	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.
	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. 2020 for the Northwest 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 
	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. 2020 for the Northwest 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 
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	Figure 2 | Method for Determining the Weather Normalized Peak (Illustrative)
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	The 2018 median weather peak on a station and LDC load basis was provided to each LDC. This data was used as a start point from which to develop 20-year demand forecasts, using the LDCs preferred methodology (described in the next sections).
	The 2018 median weather peak on a station and LDC load basis was provided to each LDC. This data was used as a start point from which to develop 20-year demand forecasts, using the LDCs preferred methodology (described in the next sections).
	 

	Once the 20-year horizon, median peak demand forecasts were returned to the IESO, the normal weather forecast was adjusted to reflect the impact of extreme weather conditions on electricity demand. The studies used to assess the adequacy and reliability of the electric power system generally require studies to be based on extreme weather demand, or, expected demand under the hottest weather conditions that can be reasonably expected to occur. Peaks that occur during extreme weather (e.g. summer heat waves i
	Once the 20-year horizon, median peak demand forecasts were returned to the IESO, the normal weather forecast was adjusted to reflect the impact of extreme weather conditions on electricity demand. The studies used to assess the adequacy and reliability of the electric power system generally require studies to be based on extreme weather demand, or, expected demand under the hottest weather conditions that can be reasonably expected to occur. Peaks that occur during extreme weather (e.g. summer heat waves i
	 

	B.2 Hydro One Forecast Methodology 
	Hydro One’s demand forecast includes all areas in the Northwest region that are not reflect in the other distributors’ service territories. The area served by Hydro One are mostly rural areas in the region. It is expected that the growth would occur mostly close to urban / built-up areas. Hydro One’s forecast also includes demand from Sioux Lookout Hydro (embedded distributor). 
	Hydro One’s conducts econometric and end-use forecasting. The main forecast drivers are Ontario GDP and housing starts. Load growth in the area relative to provincial trends was also taken into account. The following demand growth rate were assumed: 
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	New developments where assumed to have an average demand of 4.5 kW per residential unit with non-electric heat source 14.5 kW per residential unit with electric heat source. Residential demand growth was estimated based on Ontario housing starts (in thousands) shown below: 
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	Provincial/regional development plans and known private/First Nations developments were taken into account. 
	B.4 Fort Frances Power Forecast Methodology 
	Fort Frances Power Corporation (“Fort Frances Power”) provides service to all consumers residing within the town of Fort Frances. Fort Frances is located approximately 300 km west of Thunder Bay, Ontario, approximately 250 km east of the Manitoba Border and is adjacent to the Town of International Falls, Minnesota, USA.  The town is located on the edge of the Canadian Shield and is subjected to extreme weather conditions including cold winters and hot summers.  The town is currently the third largest commun
	Fort Frances Power distributes electricity to approximately 3746 customers, over 32 square-kilometers, of which 88% are residential and 12% commercial.  The community receives its supply of electricity from a Hydro One Networks Inc. owned transmission line.  The transmission line supplies Fort Frances Power’s transformer station Fort Frances MTS with a single 115 kV point of supply.  The Fort Frances MTS transformer station steps down the incoming transmission supply to a distribution voltage of 12.47 kV, w
	The Fort Frances MTS transformer station is the heart of the electrical distribution system for Fort Frances and will require considerable reinvestment over the next 10 to 15 years.  The station was built in the early 1970s with some components being manufactured in the 1960s.  The station and is projected to reach the end of its useful service life by 2034.  Fort Frances Power is currently in the early stages of planning a complete transformer station rebuild over the next 10 – 15 years.  The planned rebui
	 
	 
	Factors that Affect Electricity Demand
	Factors that Affect Electricity Demand
	 

	Over the next 20 years changes to electricity demand for Fort Frances are expected to be dependent on several factors including weather/climate conditions, the economic prosperity of the community, and government policy.  2022 year-to-date metering data indicates increases of 4.8% in electricity consumption and 3.1% in electricity demand, relative to 2021. 
	Fort Frances has a relatively extreme humid continental climate with bitterly cold winters and temperate summers. Temperatures beyond 34 degrees Celsius have been measured in all five late spring and summer months. Summer highs are comparable to Paris and the Los Angeles Basin coastline in California, whereas winter lows on average resemble southern Siberia and polar subarctic inland Scandinavia.   As such Fort Frances is a winter peaking region with more electricity being consumed for the purpose of heatin
	The economic prosperity of Fort Frances is anticipated to have the most impactful affect on electricity demand for the community.  The community suffered a temporary downturn in 2014 due to the permanent closure of the local pulp and paper mill, resulting in the loss of over 800 direct jobs.  The impact from the closure was partially mitigated by the start-up of the New Gold Rainy River Mine just west of Fort Frances in 2017.  Considerable effort is being exerted towards sparking new economic development in
	The electrification of transportation is also anticipated to have a significant affect on increasing the demand for electricity in Fort Frances.  Again, government policy such as electric vehicle rebates could have a significant impact on the adoption rate of electric vehicles, however, it is difficult to quantify the overall impact at this time. 
	Forecast Methodology and Assumptions 
	Historical peak demands from the years 2016 to 2020 were used to calculate Fort Frances Power’s 2021 base (starting point) Peak Demand of 15.2 MW at its transformer station Fort Frances MTS.  The 2021 starting point was found by calculating the slope and intercept of the historical peaks and calculating the "projected" 2020 value. The following factors were taken into consideration for the establishment of the 0.5% year-over-year projected increase in demand. 
	 
	 Embedded Generation: 0% - Peak demands are usually set throughout the extremely cold winter nights, at times where no Photo Voltaic Embedded Generation is being produced. 
	 Embedded Generation: 0% - Peak demands are usually set throughout the extremely cold winter nights, at times where no Photo Voltaic Embedded Generation is being produced. 
	 Embedded Generation: 0% - Peak demands are usually set throughout the extremely cold winter nights, at times where no Photo Voltaic Embedded Generation is being produced. 

	 Annual Growth Factor: 0.5% - Conservative growth factor, taking into account electric vehicle adoption, natural gas to electricity fuel switching, and increasing customer base. 
	 Annual Growth Factor: 0.5% - Conservative growth factor, taking into account electric vehicle adoption, natural gas to electricity fuel switching, and increasing customer base. 

	 Large Commercial/Industrial Developments: 0% - Could have the potential for significant demand increase, however, set to 0% as no firm commitments have been made to date. 
	 Large Commercial/Industrial Developments: 0% - Could have the potential for significant demand increase, however, set to 0% as no firm commitments have been made to date. 


	B.5 Atikokan Hydro Forecast Methodology 
	Atikokan Hydro Inc. (“Atikokan Hydro”) provides service to the Township of Atikokan. 
	Atikokan Hydro Inc. (“Atikokan Hydro”) provides service to the Township of Atikokan. 
	 

	Atikokan Hydro distributes electricity to approximately 1630 customers, over 320 square kilometers, of which 85% are residential and 15% are commercial. Commercial customers make up over 50% of Atikokan’s base load.
	Atikokan Hydro distributes electricity to approximately 1630 customers, over 320 square kilometers, of which 85% are residential and 15% are commercial. Commercial customers make up over 50% of Atikokan’s base load.
	 

	Electricity is transmitted from Hydro One Network’s Moose Lake TS to Atikokan Hydro’s substations via Atikokan Hydro’s two 44 KV circuits; comprised of the 3M2 and 3M3. Atikokan Hydro has three substations in the most densely populated customer area that distributes the electricity at 8320/4800 volts.  Atikokan Hydro’s distribution system then delivers electricity at the appropriate voltage to residential and commercial customers. Atikokan Hydro territory has both rural and urban; totaling 92 km of line tha
	Electricity is transmitted from Hydro One Network’s Moose Lake TS to Atikokan Hydro’s substations via Atikokan Hydro’s two 44 KV circuits; comprised of the 3M2 and 3M3. Atikokan Hydro has three substations in the most densely populated customer area that distributes the electricity at 8320/4800 volts.  Atikokan Hydro’s distribution system then delivers electricity at the appropriate voltage to residential and commercial customers. Atikokan Hydro territory has both rural and urban; totaling 92 km of line tha
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	Atikokan Hydro is a winter peaking utility with a pelletizing plant representing a significant portion of base load demand. There are no new local developments projected to significantly drive electricity requirements. Potential for slight increase as a result of local expansions and development of potential new construction but no certainty or known details of impacts to load at this time.
	Atikokan Hydro is a winter peaking utility with a pelletizing plant representing a significant portion of base load demand. There are no new local developments projected to significantly drive electricity requirements. Potential for slight increase as a result of local expansions and development of potential new construction but no certainty or known details of impacts to load at this time.
	 

	There is no forecast load reduction, but if Atikokan's pelletizing plant were to shut down, the forecast could change significantly as a significant portion of the electricity demand is associated with the plant.  Of recent, no reduction to electrical demand other than CDM savings and a decline in customer accounts due to abandoned buildings and an aging population. 
	There is no forecast load reduction, but if Atikokan's pelletizing plant were to shut down, the forecast could change significantly as a significant portion of the electricity demand is associated with the plant.  Of recent, no reduction to electrical demand other than CDM savings and a decline in customer accounts due to abandoned buildings and an aging population. 
	 

	All demographic and economic conditions have been assumed to remain status quo. Trends in population have been declining. Statistics Canada Census profile indicates Atikokan with a population of 3,293 in 2006 and a population of 2,642 in 2021. This represents nearly a 20% decline in overall population in the community. Any growth potentials break even with a reduction in customers. 
	All demographic and economic conditions have been assumed to remain status quo. Trends in population have been declining. Statistics Canada Census profile indicates Atikokan with a population of 3,293 in 2006 and a population of 2,642 in 2021. This represents nearly a 20% decline in overall population in the community. Any growth potentials break even with a reduction in customers. 
	 

	Forecast Methodology and Assumptions
	Forecast Methodology and Assumptions
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	Atikokan Hydro’s forecast was developed by examining historical actual system peak load data for each year and applying local knowledge of any known economic developments. Historically new development has not driven the local electricity demand. 
	Atikokan Hydro’s forecast was developed by examining historical actual system peak load data for each year and applying local knowledge of any known economic developments. Historically new development has not driven the local electricity demand. 
	 

	The peak demand historically has been impacted by the forestry industry in Ontario. The main factors affecting forecast and loads has been the closure of sawmills and a particle board plant, and re-opening of an existing plant.  The geographical location and resources of our community limits the growth opportunities. The industry can be volatile and significantly impact with abrupt changes. 
	The peak demand historically has been impacted by the forestry industry in Ontario. The main factors affecting forecast and loads has been the closure of sawmills and a particle board plant, and re-opening of an existing plant.  The geographical location and resources of our community limits the growth opportunities. The industry can be volatile and significantly impact with abrupt changes. 
	 

	For forecast purposes, stability and current load was assumed. 
	For forecast purposes, stability and current load was assumed. 
	 

	2022 is forecasted to increase to 5.88 mw which is the four-year historical average of 2016 through 2019 (2020 was excluded due to the anomaly of COVID-19).  This assumes COVID impacts have flattened, and electrical consumption and demands are closer if not back to normal levels and Atikokan has some new load from new build construction underway (multi-residential building and renovation and expansion of a school). New load is not believed to significantly change the overall Atikokan load based on the knowl
	2022 is forecasted to increase to 5.88 mw which is the four-year historical average of 2016 through 2019 (2020 was excluded due to the anomaly of COVID-19).  This assumes COVID impacts have flattened, and electrical consumption and demands are closer if not back to normal levels and Atikokan has some new load from new build construction underway (multi-residential building and renovation and expansion of a school). New load is not believed to significantly change the overall Atikokan load based on the knowl
	 

	B.6 Synergy North Forecast Methodology 
	1. Background Information
	1. Background Information
	 

	1.1. Historic Peak information
	1.1. Historic Peak information
	 

	Load transfers are a regular occurrence in the operation of the system in Thunder Bay. Load is frequently moved from one station to another for routine maintenance or during abnormal conditions. Although some of the peaks coincide with load transfers, it can be expected that load transfers will occur in any given year. Kenora MTS is a radial feeder and does not have capabilities to perform any load transfers.
	Load transfers are a regular occurrence in the operation of the system in Thunder Bay. Load is frequently moved from one station to another for routine maintenance or during abnormal conditions. Although some of the peaks coincide with load transfers, it can be expected that load transfers will occur in any given year. Kenora MTS is a radial feeder and does not have capabilities to perform any load transfers.
	 

	1.1.1. Birch TS
	1.1.1. Birch TS
	 

	2016 through 2019 peaks for Birch TS all occurred under normal operating conditions. The 2020 peak occurred during a temporary load transfer of a section feeder 2M4 (normally PATS) fed by 17M2 from Birch TS for scheduled maintenance by Hydro One at PATS.
	2016 through 2019 peaks for Birch TS all occurred under normal operating conditions. The 2020 peak occurred during a temporary load transfer of a section feeder 2M4 (normally PATS) fed by 17M2 from Birch TS for scheduled maintenance by Hydro One at PATS.
	 

	1.1.2. Fort William TS
	1.1.2. Fort William TS
	 

	2016 through 2018 and 2020 peaks for FWTS all occurred under normal operating conditions. The 2019 peak occurred during scheduled maintenance on Birch TS T3. FWTS feeder 10M3 was used to pick-up a section of 17M1 normally fed by Birch TS.
	2016 through 2018 and 2020 peaks for FWTS all occurred under normal operating conditions. The 2019 peak occurred during scheduled maintenance on Birch TS T3. FWTS feeder 10M3 was used to pick-up a section of 17M1 normally fed by Birch TS.
	 

	1.1.3. Port Arthur TS
	1.1.3. Port Arthur TS
	 

	The 2016 peak occurred during a load transfer of 17M5 (normally BRTS) to 2M3 on PATS due to an issue at an LDC DS. The 2017 peak occurred during a load transfer of 17M5 (normally BRTS) to 2M2 on PATS due to maintenance at BRTS. The 2018 peak occurred during normal operating conditions. The 2019 peak during a load transfer of 17M2 (normally BRTS) to 2M4 on PATS due to T3 maintenance at BRTS. The 2020 peak occurred during a load transfer of 17M5 (normally BRTS) to 2M5 on PATS due to a protection update for th
	The 2016 peak occurred during a load transfer of 17M5 (normally BRTS) to 2M3 on PATS due to an issue at an LDC DS. The 2017 peak occurred during a load transfer of 17M5 (normally BRTS) to 2M2 on PATS due to maintenance at BRTS. The 2018 peak occurred during normal operating conditions. The 2019 peak during a load transfer of 17M2 (normally BRTS) to 2M4 on PATS due to T3 maintenance at BRTS. The 2020 peak occurred during a load transfer of 17M5 (normally BRTS) to 2M5 on PATS due to a protection update for th
	 

	1.1.4. Kenora MTS
	1.1.4. Kenora MTS
	 

	All the peaks for the station occurred during normal operating conditions. Kenora MTS does not have capability to transfer load as it is on a radial feed.
	All the peaks for the station occurred during normal operating conditions. Kenora MTS does not have capability to transfer load as it is on a radial feed.
	 

	1.2. Electrical Load in Study Area
	1.2. Electrical Load in Study Area
	 

	100% Synergy North’s load is within the study area for the Integrated Regional Resource Plan for the Northwest Region.
	100% Synergy North’s load is within the study area for the Integrated Regional Resource Plan for the Northwest Region.
	 

	1.3. Market and Rate Segmentation of Load
	1.3. Market and Rate Segmentation of Load
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	2. Methodology
	2. Methodology
	 

	
	
	
	
	 
	Hourly net load and generation data was gathered from 2010 to 2020.
	 


	o
	o
	o
	o
	 
	Aggregate micro and small generation data were split among stations based on percentage of allocated capacity at the station in relation the total.
	 



	
	
	
	 
	CDM program data and generation were added to the net load data to determine gross peaks.
	 


	o
	o
	o
	o
	 
	CDM program benefits were carried from year to year with a considered depreciation value of 5% per year.
	 


	o
	o
	o
	 
	No new CDM was added for the forecast period, although depreciated existing CDM was included in gross totals.
	 



	
	
	
	 
	Monthly peaks were plotted against the average monthly temperature to generate a 3rd order polynomial line of best fit for weather dependence at each station.
	 



	o
	o
	o
	o
	o
	 
	The gross data was normalized for weather by subtracting the weather dependence per the 3rd order polynomial.
	 


	o
	o
	o
	 
	Multi-linear regression was performed on the weather normalized monthly gross load data using economic factors selected based on R2 correlation values to provide a model based on predicted factors. These factors include grain prices index, Thunder Bay unemployment rate, metal prices index, Thunder Bay CPI and Canada unemployment rate.
	 



	
	
	
	 
	Weather was added back into the forecast using the 3rd order polynomials per station and the assumed average monthly temperatures over the past 10 years to create the monthly forecast models.
	 


	
	
	
	 
	Modest growth factors were then added to forecast model to account for future development.
	 


	o
	o
	o
	o
	 
	0.5% for Birch TS
	 


	o
	o
	o
	 
	0.5% for Fort William TS
	 


	o
	o
	o
	 
	0.5% for Port Arthur TS
	 


	o
	o
	o
	 
	1.25% for Kenora MTS (higher for Kenora as more interest in development)
	 



	
	
	
	 
	The annual gross peak was then determined from the final model.
	 


	
	
	
	 
	Note that the numbers provided were based on gross load (including DG and CDM) and the actual station peak demand provided did not include most DG or CDM.
	 



	3. Drivers of Load Growth
	3. Drivers of Load Growth
	 

	The municipal growth plan for Thunder Bay was high level and did not go into enough specifics to speculate on future load. No specific large load projects have been applied for in Synergy North’s service territory at this time and therefore no specific project is included in the forecast. We have had interest from potential customers about future projects (including a possible 4MW project in Kenora), but no formal agreements have been signed. We have decided to roll these projects into the modest growth fac
	The municipal growth plan for Thunder Bay was high level and did not go into enough specifics to speculate on future load. No specific large load projects have been applied for in Synergy North’s service territory at this time and therefore no specific project is included in the forecast. We have had interest from potential customers about future projects (including a possible 4MW project in Kenora), but no formal agreements have been signed. We have decided to roll these projects into the modest growth fac
	 

	4. Behind the Meter Generation
	4. Behind the Meter Generation
	 

	No new behind the meter generation projects are currently in progress. Therefore, none have been included in the forecast. There has been some interest from proponents, but no connection impact assessments are currently underway. We have experienced a significant drop in all embedded generation applications including micro sized projects with the end of the FIT program. Two existing CHP load displacement generation projects connected to BRTS at 2.0MW and 1.984MW (3.984MW total) have been added to the effect
	No new behind the meter generation projects are currently in progress. Therefore, none have been included in the forecast. There has been some interest from proponents, but no connection impact assessments are currently underway. We have experienced a significant drop in all embedded generation applications including micro sized projects with the end of the FIT program. Two existing CHP load displacement generation projects connected to BRTS at 2.0MW and 1.984MW (3.984MW total) have been added to the effect
	 

	5. EV Adoption
	5. EV Adoption
	 

	Synergy North used the 2020 Annual Planning Outlook (APO) as a base to predict the average hourly MW increase for the province, then applied that value to Thunder Bay and Kenora based on population as a portion of the provincial population. As the loads for EV’s were expected to occur during non-peak times mainly, the average hourly increase was determined to be appropriate and was added to the original peak load forecast to come up with the attached high electrification forecast.  
	 
	 

	B.7 Projects Included in IRRP Mining Sector Forecast  
	The lists below reflect known projects as of Q4 2021.
	The lists below reflect known projects as of Q4 2021.
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	Lac Des Iles Palladium Mine 
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	Sugar Zone Mine 
	Sugar Zone Mine 

	Harte Gold 
	Harte Gold 
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	Known 
	Known 
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	Generation Mining Data Online, Company Web site 
	Generation Mining Data Online, Company Web site 




	 
	 

	Future Mines and/or Mining Exploration in the Northwest Region
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	Greenstone Gold Mines Project 
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	Battle North (Bateman) Gold Project 
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	Marathon PGM-CU Project 
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	B.8 IRRP Mining Demand Forecast Scenarios   
	The IRRP mining sector demand forecast scenarios can be found in the accompanying Excel spreadsheet Table B.8.
	The IRRP mining sector demand forecast scenarios can be found in the accompanying Excel spreadsheet Table B.8.
	 

	 
	 

	B.9 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 Northwest IRRP forecast are consistent with the energy efficiency assumptions in the IESO’s 2020 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
	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 Northwest 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 sav
	Consistent with the gross demand forecast, 2020 was used as the base year. New peak demand savings from codes and standards were estimated from 2021 to 2040. 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. By 2040, the residential sector in the region is expected to see about 6.6% peak demand savings through codes and standards. The same is done for the
	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 forecasted long term energy efficiency programs. A top down approach was used to estimate the peak demand reduction due to the delivery of these programs, from the province, to the Northwest zone, and finally to the stations in the region. Persistence of the peak demand s
	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 Northwest zone. They were then applied to the sectoral gross peak forecast of each station in the region. By 2030, the residential sector in the region is expected to see about 0.2% peak demand savings through programs, w
	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 and can be adjusted to reflect extreme weather conditions. The resulting forecast savings were applied to gross demand to determine net peak demand for further planning analyses.
	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 and can be adjusted to reflect extreme weather conditions. The resulting forecast savings were applied to gross demand to determine net peak demand for further planning analyses.
	 

	The IRRP CDM forecast for each station can be found in the accompanying Excel spreadsheet Table B.9.3.
	The IRRP CDM forecast for each station can be found in the accompanying Excel spreadsheet Table B.9.3.
	 

	B.10 Installed Distributed Generation and Contribution Factor Assumptions 
	The distributed generation contribution factor assumptions station can be found in the accompanying Excel spreadsheet Table B.10.1. The distributed generation output assumptions for each station can be found in Table B.10.2.
	The distributed generation contribution factor assumptions station can be found in the accompanying Excel spreadsheet Table B.10.1. The distributed generation output assumptions for each station can be found in Table B.10.2.
	 

	B.11 Final Peak Forecast by Station 
	The final peak station-level demand forecast can be found in the accompanying Excel spreadsheet Table B.11.
	The final peak station-level demand forecast can be found in the accompanying Excel spreadsheet Table B.11.
	 

	 
	 

	  
	 
	Appendix C – Northwest IRRP Technical Study  
	C.1 Description of Study Area 
	The Northwest region bounded by Marathon TS to the east and the Minnesota and Manitoba interties to the west. The 230 kV system is comprised of the following lines and stations: WxM lines from Wawa TS to Marathon TS, the MxL lines from Marathon TS to Lakehead TS, the AxL lines from Lakehead TS to Mackenzie TS, and Mackenzie TS-Dryden TS-Kenora TS-Fort Frances TS loop formed by the D26A/K23D/K24F/F25A lines. A new 230 kV circuit, W54W, was recently added between Dinorwic Junction (near Dryden TS on D26A) and
	The Northwest region bounded by Marathon TS to the east and the Minnesota and Manitoba interties to the west. The 230 kV system is comprised of the following lines and stations: WxM lines from Wawa TS to Marathon TS, the MxL lines from Marathon TS to Lakehead TS, the AxL lines from Lakehead TS to Mackenzie TS, and Mackenzie TS-Dryden TS-Kenora TS-Fort Frances TS loop formed by the D26A/K23D/K24F/F25A lines. A new 230 kV circuit, W54W, was recently added between Dinorwic Junction (near Dryden TS on D26A) and
	Error! 
	Reference source not found.
	 
	below.
	 

	C.2.1 Load Forecast 
	The initial need identification study used net winter extreme weather forecast snapshots in 2023, 2027, 2032, and 2040 (end of planning horizon). The station level forecast is provided in Appendix B.7 and B.11 above. The 2027 snapshot has the highest overall regional peak load because the mining sector forecast peaks in 2027 and declines thereafter.
	The initial need identification study used net winter extreme weather forecast snapshots in 2023, 2027, 2032, and 2040 (end of planning horizon). The station level forecast is provided in Appendix B.7 and B.11 above. The 2027 snapshot has the highest overall regional peak load because the mining sector forecast peaks in 2027 and declines thereafter.
	 

	A power factor of 0.90 was assumed unless there was specific information indicating that a higher power factor assumption was appropriate. An 0.95 power factor was assumed for Crilly DS loads (consistent with historical and expected future load characteristics) for the purpose of determining the station capacity need date. An 0.9 power factor was assumed for all other stations. 
	A power factor of 0.90 was assumed unless there was specific information indicating that a higher power factor assumption was appropriate. An 0.95 power factor was assumed for Crilly DS loads (consistent with historical and expected future load characteristics) for the purpose of determining the station capacity need date. An 0.9 power factor was assumed for all other stations. 
	 

	 
	 
	 

	 
	Figure
	Figure 3 | Single Line Diagram of the Northwest Region
	 
	 

	C.2.2 Local Generation Assumptions 
	Dependable 98th percentile and 85th percentile hydro generation output is tabulated in Table 1. All-in-service base cases used 98th percentile dependable hydro (consistent with ORTAC criteria) while outage condition base cases used 85th percentile hydro (consistent with historical best practices). Note that numbers in Table 1 are non-coincident (i.e. each facility at their individual 98th/85th percentile output). Coincident dependable hydro for any given subsystem (i.e. several facilities’ combined 98th/85t
	Dependable 98th percentile and 85th percentile hydro generation output is tabulated in Table 1. All-in-service base cases used 98th percentile dependable hydro (consistent with ORTAC criteria) while outage condition base cases used 85th percentile hydro (consistent with historical best practices). Note that numbers in Table 1 are non-coincident (i.e. each facility at their individual 98th/85th percentile output). Coincident dependable hydro for any given subsystem (i.e. several facilities’ combined 98th/85t
	 

	Table 1 | Dependable Hydro Assumptions (Non-Concident) in the Northwest Region 
	Hydro Facility 
	Hydro Facility 
	Hydro Facility 
	Hydro Facility 
	Hydro Facility 

	Winter 98th (MW) 
	Winter 98th (MW) 

	Winter 85th (MW) 
	Winter 85th (MW) 

	Summer 98th (MW) 
	Summer 98th (MW) 

	Summer 85th (MW)  
	Summer 85th (MW)  
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	ABKENORA 
	ABKENORA 

	8.6 
	8.6 

	9.5 
	9.5 

	0.4 
	0.4 

	4.7 
	4.7 
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	AGUASABON 

	11.0 
	11.0 

	29.7 
	29.7 

	0.0 
	0.0 

	11.3 
	11.3 


	TR
	Span
	ALEXANDER 
	ALEXANDER 

	39.0 
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	41.6 
	41.6 

	24.6 
	24.6 

	26.7 
	26.7 
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	CALMLAKE 

	6.9 
	6.9 

	8.1 
	8.1 

	3.3 
	3.3 

	5.9 
	5.9 
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	CAMERONFALLS 
	CAMERONFALLS 

	47.0 
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	53.1 
	53.1 

	27.4 
	27.4 

	32.8 
	32.8 
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	CARIBOUFALLS 

	43.4 
	43.4 

	66.6 
	66.6 

	7.8 
	7.8 

	29.0 
	29.0 
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	EARFALLS 
	EARFALLS 

	16.9 
	16.9 

	21.5 
	21.5 

	4.9 
	4.9 

	10.9 
	10.9 
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	FORTFRANCS 
	FORTFRANCS 

	3.3 
	3.3 

	4.7 
	4.7 

	4.0 
	4.0 

	4.1 
	4.1 
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	KAKABEKA 
	KAKABEKA 

	9.0 
	9.0 

	14.6 
	14.6 

	1.7 
	1.7 

	5.4 
	5.4 
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	LOWERWHITE 
	LOWERWHITE 

	3.5 
	3.5 

	4.4 
	4.4 

	2.2 
	2.2 

	2.5 
	2.5 
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	MANITOUFALLS 

	43.0 
	43.0 

	50.7 
	50.7 

	7.3 
	7.3 

	22.9 
	22.9 
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	MANITOUWATS 

	0.2 
	0.2 

	0.5 
	0.5 

	0.0 
	0.0 

	0.1 
	0.1 
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	NAMEWAM 
	NAMEWAM 

	2.3 
	2.3 

	2.7 
	2.7 

	0.0 
	0.0 

	0.4 
	0.4 
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	PINEPORTAGE 
	PINEPORTAGE 

	45.6 
	45.6 

	74.3 
	74.3 

	14.5 
	14.5 

	39.5 
	39.5 
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	SILVERFALLS 
	SILVERFALLS 

	30.6 
	30.6 

	32.9 
	32.9 

	0.0 
	0.0 

	0.0 
	0.0 
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	4.9 
	4.9 

	6.6 
	6.6 

	2.2 
	2.2 

	4.3 
	4.3 
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	5.0 
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	8.6 
	8.6 

	1.8 
	1.8 

	4.2 
	4.2 
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	3.1 
	3.1 

	3.1 
	3.1 

	1.9 
	1.9 

	3.4 
	3.4 
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	VALRIEFALLS 

	2.9 
	2.9 

	4.5 
	4.5 

	0.4 
	0.4 

	1.6 
	1.6 
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	WAWATAY 
	WAWATAY 

	1.2 
	1.2 

	2.5 
	2.5 

	0.2 
	0.2 

	1.1 
	1.1 
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	WHITEDOG 
	WHITEDOG 

	22.5 
	22.5 

	38.6 
	38.6 

	6.3 
	6.3 

	27.6 
	27.6 
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	Total Non-Coincident 

	348.3 
	348.3 

	478.8 
	478.8 

	111.1 
	111.1 

	238.3 
	238.3 
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	Total Coincident 
	Total Coincident 

	481.3 
	481.3 

	512.0 
	512.0 

	268.8 
	268.8 

	317.4 
	317.4 




	  
	  
	 

	 
	 

	 
	 

	Table 2 below shows the non-hydro transmission-connected generation. Atikokan GS and Nipigon GS were assumed to be out-of-service since their current contract term date ends in the near term. Greenwich Lake Wind Farm was also assumed to be out-of-service for simplicity but this generator does not materially impact the IRRP study since it is connected along the MxL East-West Tie (EWT) lines. While Greenwich Lake Wind Farm does impact the overall flow along the EWT, the EWT transfer capability was not in scop
	Table 2 below shows the non-hydro transmission-connected generation. Atikokan GS and Nipigon GS were assumed to be out-of-service since their current contract term date ends in the near term. Greenwich Lake Wind Farm was also assumed to be out-of-service for simplicity but this generator does not materially impact the IRRP study since it is connected along the MxL East-West Tie (EWT) lines. While Greenwich Lake Wind Farm does impact the overall flow along the EWT, the EWT transfer capability was not in scop
	 

	 
	 
	 

	Table 2 | Non-Hydro Transmission-Connected Generation in the Northwest Region 
	Facility Name
	Facility Name
	Facility Name
	Facility Name
	Facility Name
	Facility Name
	 


	Contract Capacity
	Contract Capacity
	Contract Capacity
	 


	Term Start Date
	Term Start Date
	Term Start Date
	 


	Term End Date
	Term End Date
	Term End Date
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	Atikokan GS
	Atikokan GS
	Atikokan GS
	 


	205 MW
	205 MW
	205 MW
	 


	2014
	2014
	2014
	 


	2024
	2024
	2024
	 



	TR
	Span
	Nipigon GS
	Nipigon GS
	Nipigon GS
	 


	16 MW
	16 MW
	16 MW
	 


	2018
	2018
	2018
	 


	2022
	2022
	2022
	 



	TR
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	Greenwich Lake Wind Farm
	Greenwich Lake Wind Farm
	Greenwich Lake Wind Farm
	 


	99 MW
	99 MW
	99 MW
	 


	2011
	2011
	2011
	 


	2031
	2031
	2031
	 





	 
	 

	Note that the tables above do not include distribution-connected generation nor generation at transmission-connect customer stations. Distribution-connected generation are accounted for directly in the demand forecast. There is no contractual mechanism to rely on generation at transmission-connected customer stations for capacity during peak demand conditions.
	Note that the tables above do not include distribution-connected generation nor generation at transmission-connect customer stations. Distribution-connected generation are accounted for directly in the demand forecast. There is no contractual mechanism to rely on generation at transmission-connected customer stations for capacity during peak demand conditions.
	 

	---- End of Section ---
	---- End of Section ---
	 

	C.3 System Topology 
	C.3.1 Monitored Circuits and Stations 
	Table 3 lists the monitored transformers station in the Northwest Region.
	Table 3 lists the monitored transformers station in the Northwest Region.
	 

	Table 3 | Monitored Stations in the Northwest Region 
	Station Names 
	Station Names 
	Station Names 
	Station Names 
	Station Names 
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	Agimak DS 
	Agimak DS 

	 Margach DS 
	 Margach DS 


	TR
	Span
	 Ainsworth CTS (Voyageur CTS) 
	 Ainsworth CTS (Voyageur CTS) 

	 Minaki DS 
	 Minaki DS 


	TR
	Span
	 Balmer CTS 
	 Balmer CTS 

	 Moose Lake TS 
	 Moose Lake TS 


	TR
	Span
	 Barwick TS 
	 Barwick TS 

	 Murillo DS 
	 Murillo DS 


	TR
	Span
	 Beardmore DS #2 
	 Beardmore DS #2 

	 Musselwhite CTS 
	 Musselwhite CTS 


	TR
	Span
	 Birch TS 
	 Birch TS 

	 Musselwhite CTS 
	 Musselwhite CTS 


	TR
	Span
	 Bowater Thunder Bay CTS 
	 Bowater Thunder Bay CTS 

	 Nestor Falls DS 
	 Nestor Falls DS 


	TR
	Span
	 Burleigh DS 
	 Burleigh DS 

	 Nipigon DS 
	 Nipigon DS 


	TR
	Span
	Cat Lake MTS 
	Cat Lake MTS 

	 Perrault Falls DS 
	 Perrault Falls DS 


	TR
	Span
	 Clearwater Bay DS 
	 Clearwater Bay DS 

	 Pic DS 
	 Pic DS 


	TR
	Span
	 Crow River DS 
	 Crow River DS 

	 Port Arthur TS #1 
	 Port Arthur TS #1 


	TR
	Span
	 Dryden TS 
	 Dryden TS 

	 Rainy River CTS (Rainy River Gold CTS) 
	 Rainy River CTS (Rainy River Gold CTS) 


	TR
	Span
	 Ear Falls TS 
	 Ear Falls TS 

	 Red Lake TS 
	 Red Lake TS 


	TR
	Span
	 Esker CTS 
	 Esker CTS 

	 Red Rock DS 
	 Red Rock DS 


	TR
	Span
	 Eton DS 
	 Eton DS 

	 Sam Lake DS 
	 Sam Lake DS 


	TR
	Span
	 Fort Frances MTS 
	 Fort Frances MTS 

	 Sapawe DS 
	 Sapawe DS 


	TR
	Span
	 Fort Frances TS 
	 Fort Frances TS 

	 Schreiber Winnipeg DS 
	 Schreiber Winnipeg DS 


	TR
	Span
	 Fort William TS 
	 Fort William TS 

	 Shabaqua DS 
	 Shabaqua DS 


	TR
	Span
	 Geco Mines Xstrata CTS  
	 Geco Mines Xstrata CTS  

	 Sioux Narrows DS 
	 Sioux Narrows DS 


	TR
	Span
	 Jellicoe DS #3 
	 Jellicoe DS #3 

	 Slate Falls DS 
	 Slate Falls DS 


	TR
	Span
	 Keewatin DS 
	 Keewatin DS 

	 TCPL Vermillion Bay CTS 
	 TCPL Vermillion Bay CTS 


	TR
	Span
	 Kenora MTS 
	 Kenora MTS 

	 Teck Corona CTS (Williams Mine CTS) 
	 Teck Corona CTS (Williams Mine CTS) 


	TR
	Span
	 Kenora TS 
	 Kenora TS 

	Terrace Bay CTS 
	Terrace Bay CTS 


	TR
	Span
	 Lac des Iles Mine CTS 
	 Lac des Iles Mine CTS 

	 Valora DS 
	 Valora DS 


	TR
	Span
	 Lakehead TS 
	 Lakehead TS 

	 Vermilion Bay DS 
	 Vermilion Bay DS 


	TR
	Span
	 Longlac TS 
	 Longlac TS 

	 Wataynikaneyap TS 
	 Wataynikaneyap TS 


	TR
	Span
	  Mackenzie TS 
	  Mackenzie TS 

	 Wayerheauser Dryden CTS 
	 Wayerheauser Dryden CTS 


	TR
	Span
	 Manitouwadge DS #1 
	 Manitouwadge DS #1 

	 Wayerheauser Ken CTS 
	 Wayerheauser Ken CTS 


	TR
	Span
	 Manitouwadge TS 
	 Manitouwadge TS 

	 White River DS 
	 White River DS 


	TR
	Span
	 Marathon DS 
	 Marathon DS 

	 Winston Lake CTS 
	 Winston Lake CTS 


	TR
	Span
	 Marathon TS 
	 Marathon TS 

	 Xstrata Mattibi Mine CTS 
	 Xstrata Mattibi Mine CTS 




	 
	 

	 
	 

	Table 4 lists the monitored circuits in the Northwest Region. Note that the summer ratings have in Table 4 have not been updated to reflect the latest 35 degree ratings which were introduced during the IRRP. Since the IRRP technical studies were already underway, the initiate needs identification studies were not repeated with the new ratings but, where thermal constraints were identified, the new 35 degree ratings were used to determine the load meeting capability.
	Table 4 lists the monitored circuits in the Northwest Region. Note that the summer ratings have in Table 4 have not been updated to reflect the latest 35 degree ratings which were introduced during the IRRP. Since the IRRP technical studies were already underway, the initiate needs identification studies were not repeated with the new ratings but, where thermal constraints were identified, the new 35 degree ratings were used to determine the load meeting capability.
	 

	Table 4 | Monitored Circuits and Ratings 
	Circuit  
	Circuit  
	Circuit  
	Circuit  
	Circuit  

	Section 
	Section 

	From  
	From  

	To 
	To 

	Winter Ratings (A) 
	Winter Ratings (A) 

	Summer Ratings (A) 
	Summer Ratings (A) 
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	Cont 

	LTE 
	LTE 

	STE 
	STE 

	Cont 
	Cont 

	LTE 
	LTE 

	STE 
	STE 
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	A1B 
	A1B 

	1 
	1 

	Aguasabon SS 
	Aguasabon SS 

	AV Terrace Bay JCT 
	AV Terrace Bay JCT 

	680 
	680 

	680 
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	1020 

	1020 
	1020 

	880 
	880 

	880 
	880 

	880 
	880 


	TR
	Span
	W21M 
	W21M 

	1 
	1 

	Wawa TS 
	Wawa TS 

	Marathon TS 
	Marathon TS 

	1020 
	1020 

	1020 
	1020 

	1020 
	1020 

	880 
	880 

	880 
	880 

	880 
	880 


	TR
	Span
	W22M 
	W22M 

	1 
	1 

	Wawa TS 
	Wawa TS 

	Marathon TS 
	Marathon TS 

	1020 
	1020 

	1140 
	1140 

	1200 
	1200 

	880 
	880 

	1020 
	1020 

	1080 
	1080 


	TR
	Span
	W22M 
	W22M 

	1 
	1 

	Wawa TS 
	Wawa TS 

	Marathon TS 
	Marathon TS 

	1020 
	1020 

	1140 
	1140 

	1200 
	1200 

	880 
	880 

	1020 
	1020 

	1080 
	1080 


	TR
	Span
	W35M 
	W35M 

	1 
	1 

	Marathon TS 
	Marathon TS 

	W35M_W36M T#D001 JCT 
	W35M_W36M T#D001 JCT 

	1300 
	1300 

	1580 
	1580 

	1780 
	1780 

	1120 
	1120 

	1440 
	1440 

	1650 
	1650 


	TR
	Span
	W35M 
	W35M 

	4 
	4 

	W35M T#F235 JCT 
	W35M T#F235 JCT 

	Wawa TS 
	Wawa TS 

	1300 
	1300 

	1580 
	1580 

	1780 
	1780 

	1120 
	1120 

	1440 
	1440 

	1650 
	1650 


	TR
	Span
	W36M 
	W36M 

	1 
	1 

	Marathon TS 
	Marathon TS 

	W35M_W36M T#D001 JCT 
	W35M_W36M T#D001 JCT 

	1300 
	1300 

	1580 
	1580 

	1780 
	1780 

	1120 
	1120 

	1440 
	1440 

	1650 
	1650 


	TR
	Span
	W36M 
	W36M 

	4 
	4 

	W36M T#F233 JCT 
	W36M T#F233 JCT 

	Wawa TS 
	Wawa TS 

	1300 
	1300 

	1580 
	1580 

	1780 
	1780 

	1120 
	1120 

	1440 
	1440 

	1650 
	1650 


	TR
	Span
	W3C 
	W3C 

	1 
	1 

	Whitedog Falls SS 
	Whitedog Falls SS 

	Caribou Falls GS 
	Caribou Falls GS 

	670 
	670 

	670 
	670 

	670 
	670 

	550 
	550 

	550 
	550 

	550 
	550 




	  
	C.3.2 Special Protection Systems 
	Table 6 below shows the available special protection systems in the study region. 
	Table 6 below shows the available special protection systems in the study region. 
	 

	Table 5 | Relevant Special Protection Systems 
	Facility 
	Facility 
	Facility 
	Facility 
	Facility 

	Description 
	Description 



	TBody
	TR
	Span
	NW-SPS
	NW-SPS
	NW-SPS
	 


	The Northwest SPS is used to prevent instability in the West system, prevent low and high voltage in Wawa area, and prevent high voltages in Algoma Area. Following the loss of East-West 230kV tie between Wawa and Mississagi, Algoma and Mississagi, Algoma and Sudbury with flows west, it rejects load in Lakehead area, Great Lakes Power and/or Algoma and/or trip capacitor at Algoma.
	The Northwest SPS is used to prevent instability in the West system, prevent low and high voltage in Wawa area, and prevent high voltages in Algoma Area. Following the loss of East-West 230kV tie between Wawa and Mississagi, Algoma and Mississagi, Algoma and Sudbury with flows west, it rejects load in Lakehead area, Great Lakes Power and/or Algoma and/or trip capacitor at Algoma.
	The Northwest SPS is used to prevent instability in the West system, prevent low and high voltage in Wawa area, and prevent high voltages in Algoma Area. Following the loss of East-West 230kV tie between Wawa and Mississagi, Algoma and Mississagi, Algoma and Sudbury with flows west, it rejects load in Lakehead area, Great Lakes Power and/or Algoma and/or trip capacitor at Algoma.
	 



	TR
	Span
	NW-SPS2
	NW-SPS2
	NW-SPS2
	 


	Northwest SPS 2 has the capability of cross-tripping multiple 115 kV circuits. The scheme initiates cross-tripping based on single or double circuit contingencies on the 230 kV lines.
	Northwest SPS 2 has the capability of cross-tripping multiple 115 kV circuits. The scheme initiates cross-tripping based on single or double circuit contingencies on the 230 kV lines.
	Northwest SPS 2 has the capability of cross-tripping multiple 115 kV circuits. The scheme initiates cross-tripping based on single or double circuit contingencies on the 230 kV lines.
	 





	 
	---- End of Section --- 
	 
	 

	  
	C.4 Credible Planning Events and Criteria 
	C.4.1 Studied Contingencies 
	Table 7 below shows the types of contingencies assessed and how they map to applicable standards. The table also specifies the amount of load rejection/curtailment allowed as per ORTAC.
	Table 7 below shows the types of contingencies assessed and how they map to applicable standards. The table also specifies the amount of load rejection/curtailment allowed as per ORTAC.
	 

	Table 6 | Types of Contingencies Assessed 
	Pre-contingency 
	Pre-contingency 
	Pre-contingency 
	Pre-contingency 
	Pre-contingency 

	Contingency2 
	Contingency2 

	Type 
	Type 

	Mapping to TPL/Directory 1 Event 
	Mapping to TPL/Directory 1 Event 

	Rating3 
	Rating3 

	Maximum Allowable Load Loss 
	Maximum Allowable Load Loss 



	TBody
	TR
	Span
	All elements in-service 
	All elements in-service 
	 

	None 
	None 

	N-0 
	N-0 

	P0 
	P0 

	Continuous 
	Continuous 

	None 
	None 


	TR
	Span
	Single 
	Single 

	N-1 
	N-1 

	P1, P2 
	P1, P2 

	LTE 
	LTE 

	150 MW by-configuration 
	150 MW by-configuration 


	TR
	Span
	Double 
	Double 

	N-2 
	N-2 

	P7, P4, P5 
	P7, P4, P5 

	STE, reduced to LTE 
	STE, reduced to LTE 

	150 MW lost by curtailment; 
	150 MW lost by curtailment; 
	600 MW Total 


	TR
	Span
	All Transmission Elements in-service, local generation out-of-service, followed by system adjustments (Satisfy ORTAC 2.6 Re: local generation outage) 
	All Transmission Elements in-service, local generation out-of-service, followed by system adjustments (Satisfy ORTAC 2.6 Re: local generation outage) 

	None 
	None 

	N-0 
	N-0 

	N/A 
	N/A 

	Continuous 
	Continuous 

	None 
	None 


	TR
	Span
	Single 
	Single 

	N-1 
	N-1 

	P3 
	P3 

	LTE 
	LTE 

	150 MW by-configuration; 
	150 MW by-configuration; 
	>0 MW lost by curtailment4; 
	Total 150 MW 


	TR
	Span
	Double 
	Double 

	N-2 
	N-2 

	N/A 
	N/A 

	STE, reduced to LTE 
	STE, reduced to LTE 

	>150 MW lost by curtailment3 ; 
	>150 MW lost by curtailment3 ; 
	600 MW Total 


	TR
	Span
	Transmission element out-of-service, followed by system adjustments 
	Transmission element out-of-service, followed by system adjustments 

	Single 
	Single 

	N-1-1 
	N-1-1 

	P6 
	P6 

	STE, reduced to LTE 
	STE, reduced to LTE 

	150 MW lost by curtailment; 
	150 MW lost by curtailment; 
	Total 600 MW 




	2 Single contingency refers to a single zone of protection: a circuit, transformer, or generator.  Double contingency refers to two zones of protection; the simultaneous outage of two adjacent circuits on a multi-circuit line, or breaker failure. 
	2 Single contingency refers to a single zone of protection: a circuit, transformer, or generator.  Double contingency refers to two zones of protection; the simultaneous outage of two adjacent circuits on a multi-circuit line, or breaker failure. 
	3 LTE: Long-term emergency rating.  50-hr rating for circuits, 10-day rating for transformers.   STE: Short-term emergency rating.  15-min rating for circuits and transformers. 
	4 Only to account for the magnitude of the generation outages 

	 
	 

	 
	 
	 

	The tables below show the single, common tower, and breaker failure contingencies. Note that:
	The tables below show the single, common tower, and breaker failure contingencies. Note that:
	 

	
	
	
	
	 
	Breaker failures and transformer failures that result in the same post-contingency state as the N-1 already documented are omitted.
	 


	
	
	
	 
	The outage events used for the N-1-1 studies are very similar to the N-1 contingencies documented in Table 8 but may be slightly different in some cases to reflect the fact that outages are the removal of a single element rather than all elements in a single zone of protection.
	 



	 
	 

	Table 7 | Studied N-1 Contingencies 
	Contingencies 
	Contingencies 
	Contingencies 
	Contingencies 
	Contingencies 



	TBody
	TR
	Span
	15M1 
	15M1 

	C2A 
	C2A 

	Fort Frances T1 
	Fort Frances T1 

	Lac Des Iles Mine T5 
	Lac Des Iles Mine T5 

	Murillo T3 
	Murillo T3 

	Sachigo TS T1 
	Sachigo TS T1 

	W2 
	W2 


	TR
	Span
	29M1 
	29M1 

	C2M 
	C2M 

	Fort Frances T2 
	Fort Frances T2 

	Lakehead R1 
	Lakehead R1 

	Muskrat TS T1 
	Muskrat TS T1 

	Sachigo TS T2 
	Sachigo TS T2 

	W21M 
	W21M 


	TR
	Span
	56M1 
	56M1 

	C3A 
	C3A 

	Fort William EG 
	Fort William EG 

	Lakehead SC11 
	Lakehead SC11 

	Muskrat TS T2 
	Muskrat TS T2 

	Sam Lake T1 
	Sam Lake T1 

	W22M 
	W22M 


	TR
	Span
	57M1 
	57M1 

	C3W 
	C3W 

	Fort William T5 
	Fort William T5 

	Lakehead SC21 
	Lakehead SC21 

	Mussel White T1 
	Mussel White T1 

	Sam Lake T2 
	Sam Lake T2 

	W35M 
	W35M 


	TR
	Span
	A1B 
	A1B 

	Calm Lake T1 
	Calm Lake T1 

	Fort William T6 
	Fort William T6 

	Lakehead T7 
	Lakehead T7 

	Mussel White T2 
	Mussel White T2 

	Sandy Lake T1 
	Sandy Lake T1 

	W36M 
	W36M 


	TR
	Span
	A21L 
	A21L 

	Cameron Falls T1 
	Cameron Falls T1 

	Geco T1 
	Geco T1 

	Lakehead T8 
	Lakehead T8 

	N93A 
	N93A 

	Sandy Lake T2 
	Sandy Lake T2 

	W3C 
	W3C 


	TR
	Span
	A22L 
	A22L 

	Cameron Falls T2 
	Cameron Falls T2 

	Greenwich T1 
	Greenwich T1 

	Long Rapids Gen 
	Long Rapids Gen 

	Namewamnss T1 
	Namewamnss T1 

	Sapawe T1 
	Sapawe T1 

	W54W 
	W54W 


	TR
	Span
	A23L 
	A23L 

	Cameron Falls T3 
	Cameron Falls T3 

	Greenwich T2 
	Greenwich T2 

	Longlac T2 
	Longlac T2 

	Nestor Falls T1 
	Nestor Falls T1 

	Sapawe T2 
	Sapawe T2 

	W8C 
	W8C 


	TR
	Span
	A24L 
	A24L 

	Caribou Falls T1 
	Caribou Falls T1 

	Jellico T1 
	Jellico T1 

	Longlac T3 
	Longlac T3 

	Nipigon 24T1 
	Nipigon 24T1 

	Schreiber T1 
	Schreiber T1 

	WCD 
	WCD 


	TR
	Span
	A3M 
	A3M 

	Cat Lake T1 
	Cat Lake T1 

	K21W 
	K21W 

	Lowerwhite T1 
	Lowerwhite T1 

	Nipigon GS T1 
	Nipigon GS T1 

	Shabaqua T1 
	Shabaqua T1 

	WCJ 
	WCJ 


	TR
	Span
	A4L 
	A4L 

	Clearwater Bay T1 
	Clearwater Bay T1 

	K22W 
	K22W 

	M1S 
	M1S 

	Norman 20T1 
	Norman 20T1 

	Silver Falls T1 
	Silver Falls T1 

	WDE 
	WDE 


	TR
	Span
	A5A 
	A5A 

	Crow River T1 
	Crow River T1 

	K23D 
	K23D 

	M23L 
	M23L 

	North Caribou Lake T1 
	North Caribou Lake T1 

	Sioux Narrows T1 
	Sioux Narrows T1 

	WEF 
	WEF 


	TR
	Span
	A6P 
	A6P 

	Crow River T2 
	Crow River T2 

	K24F 
	K24F 

	M24L 
	M24L 

	North Caribou Lake T2 
	North Caribou Lake T2 

	Sioux Narrows T2 
	Sioux Narrows T2 

	WEG 
	WEG 


	TR
	Span
	A7L 
	A7L 

	D26A 
	D26A 

	K2M 
	K2M 

	M2D 
	M2D 

	P1T 
	P1T 

	Slate Falls T1 
	Slate Falls T1 

	WJK 
	WJK 


	TR
	Span
	A8L 
	A8L 

	D5D 
	D5D 

	K3D 
	K3D 

	M2W 
	M2W 

	P3B 
	P3B 

	South Bay T1 
	South Bay T1 

	WKM 
	WKM 


	TR
	Span
	Agimak T1 
	Agimak T1 

	Deer Lake TS T1 
	Deer Lake TS T1 

	K4W 
	K4W 

	M37L 
	M37L 

	P5M 
	P5M 

	Spirit Lake T1 
	Spirit Lake T1 

	WPQ 
	WPQ 


	TR
	Span
	Agimak T2 
	Agimak T2 

	Deer Lake TS T2 
	Deer Lake TS T2 

	K5W 
	K5W 

	M38L 
	M38L 

	P7B 
	P7B 

	Spirit Lake T2 
	Spirit Lake T2 

	WQR 
	WQR 


	TR
	Span
	Aguasabon T1 
	Aguasabon T1 

	Dryden Gen EG 
	Dryden Gen EG 

	K6F 
	K6F 

	M3E 
	M3E 

	Perrault Falls T1 
	Perrault Falls T1 

	Sturgeon Falls T1 
	Sturgeon Falls T1 

	WRS 
	WRS 




	Contingencies 
	Contingencies 
	Contingencies 
	Contingencies 
	Contingencies 



	TBody
	TR
	Span
	Ainsworth T1 
	Ainsworth T1 

	Dryden T22 
	Dryden T22 

	K7K 
	K7K 

	Mackenzie T3 
	Mackenzie T3 

	Pic T1 
	Pic T1 

	T1M 
	T1M 

	WRT 
	WRT 


	TR
	Span
	Alexander T1 
	Alexander T1 

	Dryden T23 
	Dryden T23 

	Kakabeka G1 
	Kakabeka G1 

	Manitou Falls T1 
	Manitou Falls T1 

	Pic T2 
	Pic T2 

	Tbaybowater T04 
	Tbaybowater T04 

	WTU 
	WTU 


	TR
	Span
	Alexander T2 
	Alexander T2 

	Dryden T4 
	Dryden T4 

	Kakabeka G2 
	Kakabeka G2 

	Manitou Falls T2 
	Manitou Falls T2 

	Pikangi TS T1 
	Pikangi TS T1 

	Tbaybowater T1 
	Tbaybowater T1 

	WTZ 
	WTZ 


	TR
	Span
	Alexander T3 
	Alexander T3 

	Dryden T5 
	Dryden T5 

	Kakabeka G3 
	Kakabeka G3 

	Manitouwa DS T1 
	Manitouwa DS T1 

	Pikangi TS T2 
	Pikangi TS T2 

	Tbaybowater T2 
	Tbaybowater T2 

	WVY 
	WVY 


	TR
	Span
	Alexander T4 
	Alexander T4 

	E1C 
	E1C 

	Kakabeka G4 
	Kakabeka G4 

	Manitouwa T1 
	Manitouwa T1 

	Pine Portage T1 
	Pine Portage T1 

	Tbaybowater T3 
	Tbaybowater T3 

	WZV 
	WZV 


	TR
	Span
	Atikokan T1 
	Atikokan T1 

	E2R 
	E2R 

	Keewatin T1 
	Keewatin T1 

	Marathon DS 2735T1 
	Marathon DS 2735T1 

	Pine Portage T2 
	Pine Portage T2 

	Tbaybowater T6 
	Tbaybowater T6 

	WZW 
	WZW 


	TR
	Span
	B6M 
	B6M 

	E4D 
	E4D 

	Keeway TS T1 
	Keeway TS T1 

	Marathon R11 
	Marathon R11 

	Poplar Lake T1 
	Poplar Lake T1 

	Tbaybowater TA 
	Tbaybowater TA 

	Wapekeka TS T1 
	Wapekeka TS T1 


	TR
	Span
	BOWATRT26903 
	BOWATRT26903 

	Ear Falls T1 
	Ear Falls T1 

	Keeway TS T2 
	Keeway TS T2 

	Marathon R12 
	Marathon R12 

	Poplar Lake T2 
	Poplar Lake T2 

	Tbaybowater TB 
	Tbaybowater TB 

	Wapekeka TS T2 
	Wapekeka TS T2 


	TR
	Span
	Balmer T1 
	Balmer T1 

	Ear Falls T2 
	Ear Falls T2 

	Kenora Abitibi AT1 
	Kenora Abitibi AT1 

	Marathon R3 
	Marathon R3 

	Port Arthur T1 
	Port Arthur T1 

	Tbaybowater TC 
	Tbaybowater TC 

	Watay TS T1 
	Watay TS T1 


	TR
	Span
	Balmer T2 
	Balmer T2 

	Ear Falls T5 
	Ear Falls T5 

	Kenora DS T1 
	Kenora DS T1 

	Marathon R4 
	Marathon R4 

	Port Arthur T2 
	Port Arthur T2 

	Tbaybowater TD 
	Tbaybowater TD 

	Wawakape TS T1 
	Wawakape TS T1 


	TR
	Span
	Barwick T1 
	Barwick T1 

	Esker T1 
	Esker T1 

	Kenora DS T2 
	Kenora DS T2 

	Marathon SC21 
	Marathon SC21 

	Q4B 
	Q4B 

	Tbaybowater TJ 
	Tbaybowater TJ 

	Wawakape TS T2 
	Wawakape TS T2 


	TR
	Span
	Barwick T2 
	Barwick T2 

	Esker T2 
	Esker T2 

	Kenora MS T1 
	Kenora MS T1 

	Marathon SC29 
	Marathon SC29 

	Q5B 
	Q5B 

	Tbaybowater TK 
	Tbaybowater TK 

	Wawakape TS T3 
	Wawakape TS T3 


	TR
	Span
	Beardmore T1 
	Beardmore T1 

	Eton T1 
	Eton T1 

	Kenora MS T2 
	Kenora MS T2 

	Marathon T11 
	Marathon T11 

	Q8B 
	Q8B 

	Tcplvermil T1 
	Tcplvermil T1 

	Wawatay T1 
	Wawatay T1 


	TR
	Span
	Beardmore T2 
	Beardmore T2 

	Eton T2 
	Eton T2 

	Kenora MS T4 
	Kenora MS T4 

	Marathon T12 
	Marathon T12 

	Q9B 
	Q9B 

	Thunderbay LT2 
	Thunderbay LT2 

	Weyerhaeuser Dryden T1 
	Weyerhaeuser Dryden T1 


	TR
	Span
	Bearskin TS T1 
	Bearskin TS T1 

	F1B 
	F1B 

	Kenora TS T1 
	Kenora TS T1 

	Margach T1 
	Margach T1 

	R1LB 
	R1LB 

	Thunderbay LT3 
	Thunderbay LT3 

	Weyerhaeuser Dryden T2 
	Weyerhaeuser Dryden T2 


	TR
	Span
	Bearskin TS T2 
	Bearskin TS T2 

	F25A 
	F25A 

	Kimberclark T3 
	Kimberclark T3 

	Margach T2 
	Margach T2 

	R2LB 
	R2LB 

	Thunderbay T2 
	Thunderbay T2 

	Weyerhaeuser Dryden T3 
	Weyerhaeuser Dryden T3 


	TR
	Span
	Birch SC11 
	Birch SC11 

	F2B 
	F2B 

	Kimberclark T4 
	Kimberclark T4 

	Mattabi T1 
	Mattabi T1 

	R9A 
	R9A 

	Thunderbay T3 
	Thunderbay T3 

	Weyerhauser T1 
	Weyerhauser T1 


	TR
	Span
	Birch T2 
	Birch T2 

	F3M 
	F3M 

	Kingfisher TS T1 
	Kingfisher TS T1 

	Mattabi T2 
	Mattabi T2 

	Rainy River T1 
	Rainy River T1 

	Twin Falls Gen 
	Twin Falls Gen 

	White River T1 
	White River T1 


	TR
	Span
	Birch T3 
	Birch T3 

	Fort Frances MS T1 
	Fort Frances MS T1 

	L3P 
	L3P 

	Minaki T1 
	Minaki T1 

	Rainy River T2 
	Rainy River T2 

	UB3B 
	UB3B 

	White River T2 
	White River T2 


	TR
	Span
	Birch T4 
	Birch T4 

	Fort Frances MS T2 
	Fort Frances MS T2 

	L4P 
	L4P 

	Minaki T2 
	Minaki T2 

	Red Lake T3 
	Red Lake T3 

	Umbata Falls MPT1 
	Umbata Falls MPT1 

	Whitedog Falls T1 
	Whitedog Falls T1 


	TR
	Span
	Bowater 2690 
	Bowater 2690 

	Fort Frances R2 
	Fort Frances R2 

	Lac Des Iles Mine 1209T1 
	Lac Des Iles Mine 1209T1 

	Moose Lake T2 
	Moose Lake T2 

	Red Lake T4 
	Red Lake T4 

	Upperwhite T1 
	Upperwhite T1 

	Williams Mine T1 
	Williams Mine T1 


	TR
	Span
	Bowater T1 
	Bowater T1 

	Fort Frances SC1 
	Fort Frances SC1 

	Lac Des Iles Mine 310TRF001 
	Lac Des Iles Mine 310TRF001 

	Moose Lake T3 
	Moose Lake T3 

	Redrock DS T1 
	Redrock DS T1 

	Valora T1 
	Valora T1 

	Williams Mine T2 
	Williams Mine T2 


	TR
	Span
	Burleigh T1 
	Burleigh T1 

	Fort Frances SC2 
	Fort Frances SC2 

	Lac Des Iles Mine 310TRF002 
	Lac Des Iles Mine 310TRF002 

	Murillo T1 
	Murillo T1 

	S1C 
	S1C 

	Valrie Falls T1 
	Valrie Falls T1 

	Winston T1 
	Winston T1 


	TR
	Span
	C1A 
	C1A 

	Fort Frances SC3 
	Fort Frances SC3 

	Lac Des Iles Mine T4 
	Lac Des Iles Mine T4 

	Murillo T2 
	Murillo T2 

	SK1 
	SK1 

	Vermillion Bay DS T1 
	Vermillion Bay DS T1 

	 
	 




	 
	 

	Table 8 | Studied N-2 Contingencies 
	Contingencies 
	Contingencies 
	Contingencies 
	Contingencies 
	Contingencies 


	TR
	Span
	A21L+A22L 
	A21L+A22L 

	M2W+M38L 
	M2W+M38L 

	Alexander GS G3T4 
	Alexander GS G3T4 

	Dryden HL26 
	Dryden HL26 

	Lakehead New L4 
	Lakehead New L4 

	Marathon L21L23 
	Marathon L21L23 

	Rabbit Lake DL2 
	Rabbit Lake DL2 


	TR
	Span
	A23L+A24L 
	A23L+A24L 

	M2W+T1M 
	M2W+T1M 

	Alexander GS G4G5 
	Alexander GS G4G5 

	Dryden JL23 
	Dryden JL23 

	Lakehead PL22 
	Lakehead PL22 

	Marathon L22L24 
	Marathon L22L24 

	Rabbit Lake DL6 
	Rabbit Lake DL6 


	TR
	Span
	A4L+A5A 
	A4L+A5A 

	M2W+W21M 
	M2W+W21M 

	Alexander GS G4T4 
	Alexander GS G4T4 

	Dryden JL26 
	Dryden JL26 

	Lakehead PL24 
	Lakehead PL24 

	Marathon PL1 
	Marathon PL1 

	Rabbit Lake HL3 
	Rabbit Lake HL3 


	TR
	Span
	A7L+R1LB 
	A7L+R1LB 

	M2W+W22M 
	M2W+W22M 

	Alexander GS G5T1 
	Alexander GS G5T1 

	Ear Falls L1L4 
	Ear Falls L1L4 

	Lakehead PL37 
	Lakehead PL37 

	Marathon PL2 
	Marathon PL2 

	Rabbit Lake HL6 
	Rabbit Lake HL6 


	TR
	Span
	A8L+R2LB 
	A8L+R2LB 

	M2W+W35M 
	M2W+W35M 

	Alexander HL6 
	Alexander HL6 

	Ear Falls L3L4 
	Ear Falls L3L4 

	Lakehead W1L37 
	Lakehead W1L37 

	Marathon W1L36 
	Marathon W1L36 

	Rabbit Lake HL7 
	Rabbit Lake HL7 


	TR
	Span
	B6M+P5M 
	B6M+P5M 

	M2W+W36M 
	M2W+W36M 

	Alexander HL7 
	Alexander HL7 

	Ear Falls W1L1 
	Ear Falls W1L1 

	Lakehead W1L38 
	Lakehead W1L38 

	Marathon W1L38 
	Marathon W1L38 

	Rabbit Lake L2L4 
	Rabbit Lake L2L4 


	TR
	Span
	C1A+C2A 
	C1A+C2A 

	M37L+M38L 
	M37L+M38L 

	Alexander HL8 
	Alexander HL8 

	Ear Falls W1L3 
	Ear Falls W1L3 

	Lakehead W2L21 
	Lakehead W2L21 

	Marathon W2L35 
	Marathon W2L35 

	Rabbit Lake L2L7 
	Rabbit Lake L2L7 


	TR
	Span
	C2A+C3A 
	C2A+C3A 

	M37L+T1M 
	M37L+T1M 

	Alexander KL2 
	Alexander KL2 

	Ebane CB3 
	Ebane CB3 

	Lakehead W2L24 
	Lakehead W2L24 

	Marathon W2L37 
	Marathon W2L37 

	Rabbit Lake L3L4 
	Rabbit Lake L3L4 


	TR
	Span
	C3A+R9A 
	C3A+R9A 

	M38L+T1M 
	M38L+T1M 

	Alexander KL4 
	Alexander KL4 

	Fort Frances AK1 
	Fort Frances AK1 

	Mackenzie HL21 
	Mackenzie HL21 

	Moose Lake L1L2 
	Moose Lake L1L2 

	Terrace Bay T1M 
	Terrace Bay T1M 


	TR
	Span
	D26A+F25A 
	D26A+F25A 

	P3B+R1LB 
	P3B+R1LB 

	Alexander KL9 
	Alexander KL9 

	Fort Frances AK2 
	Fort Frances AK2 

	Mackenzie HL93 
	Mackenzie HL93 

	Moose Lake L1L3 
	Moose Lake L1L3 

	Thunder Bay 30Q5B 
	Thunder Bay 30Q5B 


	TR
	Span
	F1B+F25A 
	F1B+F25A 

	P7B+R2LB 
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	C.4.2 Planning Criteria 
	The study will use the planning criteria in accordance with events and performance as detailed by:
	The study will use the planning criteria in accordance with events and performance as detailed by:
	 

	
	
	
	
	 
	North American Electric Reliability Corporation (“NERC”) TPL-001 “Transmission System Planning Performance Requirements” (“TPL-001”), 
	 


	 Northeast Power Coordinating Council (“NPCC”) Directory 1 “Design and Operate of the Bulk Power System” (where appropriate), and 
	 Northeast Power Coordinating Council (“NPCC”) Directory 1 “Design and Operate of the Bulk Power System” (where appropriate), and 

	
	
	
	 
	IESO Ontario Resource and Transmission Assessment Criteria (“ORTAC”). 
	 



	 
	 

	---- End of Section ---  
	 
	 
	 

	C.5 Study Result Findings 
	With recent and ongoing transmission reinforcement projects (East-West Tie Reinforcement, Waasigan Transmission Line Project Phase 1, and the Wataynikaneyap Transmission Project) in-service, the Northwest region will be generally adequate to support forecast growth.  
	 
	Technical studies did not identify any firm supply capacity needs. Nonetheless, high growth sensitivities were studied for the Red Lake/Ear Falls/Dryden and Fort Frances subsystems. IRRP studies explored the existing limitations in these areas to identify the remaining LMC and inform future planning activities should higher growth materialize. The limiting phenomena for these subsystems are fully described in the IRRP report body. 
	  
	 
	 
	 

	 
	Appendix D – Kenora MTS Demand Profiling 
	D.1 General Methodology 
	An hourly demand forecast consists of a series of year-long hourly profiles (“8760 profile”, based on the number of hours in a year), which have been scaled to the appropriate annual peak demand.  These profiles are developed to help determine which non-wires options may be best suited to meet regional needs.   
	For the Niagara IRRP, hourly load forecasting was conducted on a station-level, using a multiple linear regression with approximately five years’ worth of historical hourly load data. Firstly, a density-based clustering algorithm was used for filtering the historical data for outliers (including fluctuations possibly caused load transfers, outages, or infrastructure changes). Subsequently, the historical hourly data was combined with select predictor variables to perform a multiple linear regression and mod
	
	
	
	
	 
	Calendar factors (such as holidays and days of the week);
	 


	
	
	
	 
	Weather factors (including temperature, dew point, wind speed, cloud cover, and fraction of dark; both weekday and weekend heating, cooling, and dead band splines were modelled);
	 


	
	
	
	 
	Demographic factors (population data5); and
	 


	
	
	
	 
	Economic factors (employment data6).
	 



	5 Sourced from the Ministry of Finance and Statistics Canada 
	5 Sourced from the Ministry of Finance and Statistics Canada 
	6 Sourced from the Centre for Spatial Economics, IHS Markit Ltd., and the Conference Board of Canada 

	Model diagnostics (training mean absolute error, testing mean absolute error) were used to gauge the effectiveness of the selected predictor variables and to avoid an over-fitted model. While future While values for calendar, demographic, and economic variables were incorporated in a relatively straightforward manner, the unreliability of long-term weather forecasts necessitated a different approach for predicting the impact of future weather.  
	Each future date was first modelled using historical weather data from the equivalent day of year throughout the past 31 years. Additionally, to fully assess the impact of different weather sequences against the other non-weather variables, the historical weather for each of the 31 previous years was shifted both ahead and behind up to seven days, resulting in 15 daily variations. This approach ultimately led to 465 possible hourly load forecasts for each future year being forecast. For example: 31 years of
	Subsequently, the list of 150 forecasts were ranked in ascending order based on their median energy values. Load duration curves which illustrate this ranking can be seen in 
	Subsequently, the list of 150 forecasts were ranked in ascending order based on their median energy values. Load duration curves which illustrate this ranking can be seen in 
	Figure 4
	Figure 4

	Figure 4 | Illustrative Example: Ranking Hourly Load Profiles by Energy 
	Figure 4 | Illustrative Example: Ranking Hourly Load Profiles by Energy 


	. 
	 
	Figure 4 | Illustrative Example: Ranking Hourly Load Profiles by Energy 
	Figure
	The forecast in the 3rd percentile was considered the “Extreme Peak” (extreme profile, red curve) and the forecast in the 50th percentile was chosen was the “Median Peak” (median profile, green curve). For the Northwest IRRP, the median profiles were scaled to their respective maximums from the peak demand forecast. 
	D.2 Kenora MTS Demand and Energy-not-Served Profiles 
	The Kenora MTS hourly demand forecast can be found in the accompanying Excel spreadsheet Table D.2.
	The Kenora MTS hourly demand forecast can be found in the accompanying Excel spreadsheet Table D.2.
	 

	  
	 
	Appendix E – Energy Efficiency  
	Energy efficiency is a low cost resource that offers significant benefits to individuals, businesses and the electricity system as a whole. Targeting energy efficiency in areas of the province with regional and local needs can help offset investments in new power plants and transmission lines, defer this spending to a later date and/or can compliment these investments as part of an integrated solution for the area.
	Energy efficiency is a low cost resource that offers significant benefits to individuals, businesses and the electricity system as a whole. Targeting energy efficiency in areas of the province with regional and local needs can help offset investments in new power plants and transmission lines, defer this spending to a later date and/or can compliment these investments as part of an integrated solution for the area.
	 

	To understand the scale of opportunity and associated costs for targeting energy efficiency in a local area, data and assumptions can be leveraged from provincial energy efficiency potential forecasts. In 2019, the IESO and the Ontario Energy Board completed the first integrated electricity and natural gas achievable potential study in Ontario (2019 APS)7. The main objective of the APS was to identify and quantify energy savings (electricity and natural gas) potential, GHG emission reductions and associated
	To understand the scale of opportunity and associated costs for targeting energy efficiency in a local area, data and assumptions can be leveraged from provincial energy efficiency potential forecasts. In 2019, the IESO and the Ontario Energy Board completed the first integrated electricity and natural gas achievable potential study in Ontario (2019 APS)7. The main objective of the APS was to identify and quantify energy savings (electricity and natural gas) potential, GHG emission reductions and associated
	 

	7 
	7 
	7 
	More information about the 
	2019 Conservation Achievable Potential Study
	 
	is available on the IESO websi
	te (
	link
	link

	)   


	
	
	
	
	 
	future energy efficiency policy and/or frameworks;
	 


	
	
	
	 
	program design and implementation; and
	 


	
	
	
	 
	assessments of
	 
	Conservation and
	 
	Demand Management (CDM) non-wires
	 
	potential in regional
	 
	planning.
	 


	1.
	1.
	1.
	 
	The 2019 APS determined that both electricity and natural gas have significant cost-effective energy efficiency potential in the near and longer terms. In particular, the maximum achievable potential scenario is one scenario in the APS that estimates the available potential from all CDM measures that are cost effective from the provincial system perspective – i.e., they produce benefits from avoided energy and system capacity costs that are greater than the incremental costs of the measures. Under this scen
	 


	2.
	2.
	2.
	 
	After scaling this level of forecasted maximum achievable savings potential to the local area, the committed savings that are expected to come from existing provincial and federal CDM programs as well as from codes and standards have been netted out and the remaining uncommitted achievable savings potential is presented below. This uncommitted potential provides an estimate of the amount of incremental CDM savings potential that is available to help address emerging local needs in the Northwest region. 
	 



	 
	 

	E.1 Incremental CDM for Kenora MTS 
	Comparing the regional planning forecast at the Kenora MTS to the zonal energy forecast used for the 2019 APS, it is estimated that approximately 2.5% of the savings potential modeled in the Northwest zone is achievable at the Kenora MTS on average over the forecast period. The rate of zonal savings that is expected to be achievable at the Kenora MTS in each year is illustrated in the graph below. 
	Comparing the regional planning forecast at the Kenora MTS to the zonal energy forecast used for the 2019 APS, it is estimated that approximately 2.5% of the savings potential modeled in the Northwest zone is achievable at the Kenora MTS on average over the forecast period. The rate of zonal savings that is expected to be achievable at the Kenora MTS in each year is illustrated in the graph below. 
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	Applying these rates to Northwest zonal forecasted savings potential provides the maximum achievable savings potential that is expected to be achievable at Kenora MTS. In the near-term, a portion of these achievable savings opportunities are captured by the 2021-2024 CDM Framework programs. Overtime, new opportunities emerge with savings potential available across all sectors in this zone. The figures below illustrate the total committed savings potential that is expected to be achieved by existing programs
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	At the Kenora MTS, is estimated that this 1.9 MW of summer savings potential and 1.8 MW of winter potential would cost $7 million dollars to deliver over the forecast period.
	At the Kenora MTS, is estimated that this 1.9 MW of summer savings potential and 1.8 MW of winter potential would cost $7 million dollars to deliver over the forecast period.
	 

	 
	 
	  
	 
	Appendix E – Economic Assumptions 
	The following is a list of the assumptions made in the economic analysis:  
	
	
	
	
	 
	The NPV of the cash flows is expressed in 2021 CAD.
	 


	
	
	
	 
	The USD/CAD exchange rate was assumed to be 0.76 for the study period.
	 


	
	
	
	 
	Natural gas price forecast is as per Sproule Outlook @ Dawn used in the 2021 Annual Planning Outlook (APO) 
	 


	
	
	
	 
	The NPV analysis was conducted using a 4% real social discount rate. An annual inflation rate of 2% is assumed. 
	 


	
	
	
	 
	The life of the station upgrades was assumed to be 45 years; the life of the line was assumed to be 70 years; and the life of the reciprocating engine generation and storage assets was assumed to be 30 years and 15 years respectively. Cost of asset replacement were included where necessary to ensure the same NPV study period. 
	 


	
	
	
	 
	Development timelines for generation and storage were assumed to be 3 years.
	 


	
	
	
	 
	The size of the resource option was determined by a deterministic capacity assessment.
	 


	
	
	
	 
	A reciprocating gas engine was identified as one of the lowest-cost gas generation resource alternatives for the Northwest region, based on escalating values from a previous study independently conducted for the IESO.8
	 


	
	
	
	 
	A battery energy storage system was identified as another low-cost resource alternative. Total battery storage system costs are composed of capacity and energy costs (I.e. energy storage devices are constrained by their energy reservoir). The battery storage capacity and energy costs are based on the 2021 National Renewable Energy Laboratory (NREL) Annual Technology Baseline (ATB). 
	 


	
	
	
	 
	Sizing of the battery storage solution was based on meeting the peak capacity and peak energy requirements for the local reliability need, such that the reservoir size is capable of using existing resources to sufficiently charge to meet the hours of unserved energy. 
	 


	
	
	
	 
	System capacity value was $144 k/MW-yr (2021 CAD) based on an estimate for the Cost of the Marginal New Resource (Net CONE), a new simple cycle gas turbine (SCGT) in Ontario.  
	 


	
	
	
	 
	Production costs were determined based on energy requirements to serve the local reliability need, assuming the fixed and variable operating and maintenance costs for the resource (i.e., battery energy storage system or gas generation) 
	 


	
	
	
	 
	Carbon pricing assumptions are based on the proposed Federal carbon price increase of a carbon price that escalates to $170/tCO2e by 2030.  Thereafter, the $170/tCO2e assumption is held 



	8 New natural gas-fired generation was considered in the economic analysis for illustrative purposes to represent the lowest option of new generation. 
	8 New natural gas-fired generation was considered in the economic analysis for illustrative purposes to represent the lowest option of new generation. 

	constant in real dollars for the forecast period. The benchmark (tCO2e/GWh) for new gas facilities is assumed to be eliminated by 2030. 
	constant in real dollars for the forecast period. The benchmark (tCO2e/GWh) for new gas facilities is assumed to be eliminated by 2030. 
	constant in real dollars for the forecast period. The benchmark (tCO2e/GWh) for new gas facilities is assumed to be eliminated by 2030. 
	constant in real dollars for the forecast period. The benchmark (tCO2e/GWh) for new gas facilities is assumed to be eliminated by 2030. 
	 


	
	
	
	 
	The assessment was performed from an electricity consumer perspective and included all costs incurred by project developers, which were assumed to be passed on to consumers. 
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