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Table 1: 2026 Elexicon Rate Application Summary of Request s  1 

    2026 Elexicon IRM Rate Application 
   Summary of Request 
    VRZ WRZ 
1 Distribution Rates Updated Rates Updated Rates 
2 RTSRs Updated Rates Updated Rates 
3 Shared Tax Savings Transfer to Account 1595 New Rate Riders 
4 Prospective LRAM New Rate Riders New Rate Riders 
5 Group 1 Disposition $ 4,234,514 NA 

6 
ICM-revenue 
requirement 

$ 1,455,448 NA 

7 Group 2 Disposition $ 14,045,778 $ 1,184,960 
 2 

6. Bill Impact  3 

The total bill impacts by customer class are captured in Table 2 and Table 3, below. 4 

Table 2: Bill Impacts by Rate Class  -VRZ 5 

 6 

Table 3: Bill Impacts by Rate Class  -WRZ 7 

 8 

Customer Class kWh kW RPP?
Non?

$ Change % Change $ Change % Change $ Change % Change $ Change % Change

Residential 750           RPP 4.09$          12.0% 6.05$          15.4% 6.29$          11.6% 6.28$          4.7%
Seasonal 645           RPP 5.29$          8.5% 9.06$          13.5% 9.33$          11.4% 9.32$          6.2%
GS<50 kW 2,000        RPP 9.53$          14.1% 12.53$        15.6% 13.16$        11.2% 13.15$        4.0%
GS 50 to 2,999 kW 432,160     1,480 Non 2,396.39$    35.3% 6,423.92$    83.6% 6,664.86$    33.2% 7,531.29$    9.3%
GS 3,000 to 4,999 kW 1,752,000  4,000 Non 6,596.04$    35.1% 22,508.04$  105.0% 23,224.84$  39.8% 26,244.07$  8.7%
Large User 4,219,400  6,800 Non 14,688.45$  37.6% 12,288.05$  28.2% 13,506.61$  12.7% 15,262.47$  2.2%
USL 500           RPP 2.62$          13.0% 4.07$          17.5% 4.23$          13.1% 4.22$          5.0%
Sentinel Lights 386           1       RPP 2.38$          9.9% 4.97$          19.0% 5.07$          16.2% 5.06$          7.0%
Street Lighting 424,881     988    Non 1,969.55$    11.1% 6,850.24$    37.8% 6,955.86$    29.5% 7,860.12$    9.1%

A Distribution Charges 
(excluding pass 

through)

B Distribution Charges 
(including pass 

through)

C Delivery (including 
Sub-Total B)

Total Bill  with ICM & 
Group 2 Rate Riders

Customer Class kWh kW RPP?
Non?

$ Change % Change $ Change % Change $ Change % Change $ Change % Change

Residential 750          RPP 2.69$           7.1% 2.09$           4.9% 1.54$           2.5% 1.54$           1.1%
GS<50 kW 2,000      RPP 5.07$           6.3% 3.67$           4.0% 2.21$           1.6% 2.20$           0.6%
GS>50 kW 40,000    100 Non 78.99$         10.1% 65.16$        8.0% 39.03$         2.3% 44.10$         0.6%
USL 500          RPP 1.94$           6.3% 1.29$           3.9% 0.92$           2.1% 0.92$           0.9%
Sentinel Lights 150          1      Non 1.59$           6.3% 0.39$           1.5% 0.19$           0.6% 0.19$           0.4%
Street Lighting 283,400 736 Non (4,708.47)$ -10.3% (5,611.10)$ -12.2% (5,757.64)$ -11.4% (6,506.13)$ -6.6%

A Distribution Charges 
(excluding pass 

through)

B Distribution Charges 
(including pass 

through)

C Delivery (including 
Sub-Total B)

Total Bill with ICM & 
Group 2 Rate Riders
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DATED at Ajax, Ontario, this 15th day of July, 2025 1 
 

All of which is respectfully submitted, 2 

 3 

 4 

 5 

Stephen Vetsis 6 
Vice President Regulatory Affairs and Stakeholder Relations 7 
Elexicon Energy Inc. 8 
  9 

�D�o�c�u�s�i�g�n� �E�n�v�e�l�o�p�e� �I�D�:� �B�C�6�F�7�3�8�6�-�D�A�2�6�-�4�6�4�8�-�A�C�5�3�-�1�D�0�7�8�5�F�3�3�0�8�3
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Table 6:  RRR Reconciliation  VRZ 1 

 2 

 3 

Note 1 Colunm BW

Account Descriptions Account

 Unbilled to 
Actual 

revenue 
true up Other

Variance                           
RRR vs. 2024 

Balance                        
(Principal + 

Interest)

LV Variance Account 1550  0
Smart Metering Entity Chg 1551  0
RSVA - Wholesale Market Service Charge 1580  0
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Table 7:  RRR Reconciliation WRZ 1 

 2 

 3 

VRZ 4 

The Group 1 Total Claim (2024 ending balances plus any identified adjustments and 5 

projected interest) of $4,234,514 exceeds pre-set disposition threshold of $0.001 per kWh 6 

(debit or credit).  See table 8 below.   7 

Note 1 Colunm BW

Account Descriptions Account

 Unbilled to 
Actual 

revenue 
true-up Other

Variance                           
RRR vs. 2024 

Balance                        
(Principal + 

Interest)

LV Variance Account 1550  0
Smart Metering Entity Chg 1551  0
RSVA - Wholesale Market Service Charge 1580  0
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Table 8:  VRZ Threshold Test Results  1 

  2 
 3 

 4 

As a result, this application includes a VRZ final disposition request for the Total Group 1 5 

DVA balances.  The disposition period requested to clear the Group 1 account balances 6 

by means of a rate rider is one year as calculated in the IRM Rate Generator Model.   7 

Table 9:  Group 1 Deferral and Variance Account Balances VRZ  8 

 9 

 10 

 11 

Total Metered kwh A 2,703,327,640

Threshold Test
Total Claim for Threshold Test (All Group 1 Accounts) B $4,234,514
Threshold Test (Total claim per kWh) B/A $0.0016

Account Name
Account 
Number

Principal balance ($) 
A

Interest balance ($) 
B

Total Claim ($)
C=A+B

LV Variance Account 1550  700,139  66,099  766,239
Smart Meter Entity Variance
Charge 1551 - 269,036 - 20,564 - 289,600 
RSVA - Wholesale Market
Service Charge 1580 - 3,422,289 - 283,193 - 3,705,483 
Variance WMS - Sub-account
CBR Class B 1580  1,139,359  53,186  1,192,545 
RSVA - Retail Transmission
Network Charge 1584  1,740,944  110,371  1,851,315 
RSVA - Retail Transmission
Connection Charge 1586  582,182  64,666  646,848 
RSVA - Power 1588 - 2,072,805 - 238,165 - 2,310,970 
RSVA - Global Adjustment 1589  5,634,832  469,999  6,104,831 

Disposition and Recovery of
Regulatory Balances (21/22) 1595 - 47,240  26,030 - 21,210

Total for Group 1 accounts  3,986,086 248,428 4,234,514













Elexicon Energy Inc.  
EB-2025-0046 

2026 Incentive Rate-Making Application 
Page 25 of 32 

 
 
Table 14 Approved LRAM -Eligible Amounts  1 

 2 

 3 

For the 2026 rate year Elexicon is requesting approval to recover $1,011,240 (($634,108 4 

+ $343,880) x 103.4%).  The 2026 previously approved LRAM-eligible amounts in $2025, 5 

as per the tables above, have been mechanistically adjusted to 2026 dollars by applying 6 

the approved inflation minus X-factor. 7 

The calculations used to generate the requested LRAM-eligible rates riders and the 8 

resulting rate riders are in Tables 15 and 16 below.  The rate riders have been input in 9 

Tab 19 of the IRM Rate Generator Model. 10 
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Table 17: Bill Impacts by Rate Class  - VRZ 1 

 
 
Total bill impacts proposed range from 2.2% to 9.3% for average customers in each class.  2 

Key impacts to the overall bill are summarized as: 3 

¶ Distribution charges reflect an inflationary increase for the annual price cap index 4 

of 3.4%.  5 

¶ ICM Rate Riders 6 

¶ Group 2 Disposition Rate Riders 7 

¶ Group 1 Disposition Rate Riders 8 

Table 18: Bill Impacts by Rate Class - WRZ 9 

 
 
Total bill impacts proposed range from -6.6% to 1.1% for average customers in each 10 

class.  11 

Key impacts to the overall bill are summarized as: 12 

Customer Class kWh kW RPP?
Non?

$ Change % Change $ Change % Change $ Change % Change $ Change % Change

Residential 750           RPP 4.09$          12.0% 6.05$          15.4% 6.29$          11.6% 6.28$          4.7%
Seasonal 645           RPP 5.29$          8.5% 9.06$          13.5% 9.33$          11.4% 9.32$          6.2%
GS<50 kW 2,000        RPP 9.53$          14.1% 12.53$        15.6% 13.16$        11.2% 13.15$        4.0%
GS 50 to 2,999 kW 432,160     1,480 Non 2,396.39$    35.3% 6,423.92$    83.6% 6,664.86$    33.2% 7,531.29$    9.3%
GS 3,000 to 4,999 kW 1,752,000  4,000 Non 6,596.04$    35.1% 22,508.04$  105.0% 23,224.84$  39.8% 26,244.07$  8.7%
Large User 4,219,400  6,800 Non 14,688.45$  37.6% 12,288.05$  28.2% 13,506.61$  12.7% 15,262.47$  2.2%
USL 500           RPP 2.62$          13.0% 4.07$          17.5% 4.23$          13.1% 4.22$          5.0%
Sentinel Lights 386           1       RPP 2.38$          9.9% 4.97$          19.0% 5.07$          16.2% 5.06$          7.0%
Street Lighting 424,881     988    Non 1,969.55$    11.1% 6,850.24$    37.8% 6,955.86$    29.5% 7,860.12$    9.1%

A Distribution Charges 
(excluding pass 

through)

B Distribution Charges 
(including pass 

through)

C Delivery (including 
Sub-Total B)

Total Bill  with ICM & 
Group 2 Rate Riders

Customer Class kWh kW RPP?
Non?

$ Change % Change $ Change % Change $ Change % Change $ Change % Change

Residential 750          RPP 2.69$           7.1% 2.09$           4.9% 1.54$           2.5% 1.54$           1.1%
GS<50 kW 2,000      RPP 5.07$           6.3% 3.67$           4.0% 2.21$           1.6% 2.20$           0.6%
GS>50 kW 40,000    100 Non 78.99$         10.1% 65.16$        8.0% 39.03$         2.3% 44.10$         0.6%
USL 500          RPP 1.94$           6.3% 1.29$           3.9% 0.92$           2.1% 0.92$           0.9%
Sentinel Lights 150          1      Non 1.59$           6.3% 0.39$           1.5% 0.19$           0.6% 0.19$           0.4%
Street Lighting 283,400 736 Non (4,708.47)$ -10.3% (5,611.10)$ -12.2% (5,757.64)$ -11.4% (6,506.13)$ -6.6%

A Distribution Charges 
(excluding pass 

through)

B Distribution Charges 
(including pass 

through)

C Delivery (including 
Sub-Total B)

Total Bill with ICM & 
Group 2 Rate Riders
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16. Replacement of end-of-life and temporary equipment, remediation of 

environmental hazards, and installation of advanced technology4 to enhance 

operational performance, will ensure the best performance for this station and 

remediate the ongoing operational risks.  As such, proceeding with the full rebuild 

of the station as soon as possible was determined to be the most prudent option 

to ensure the continued delivery of safe and reliable electricity for customers.    

 

17. The estimated total cost of the project is $9.7M, and it is scheduled to be completed 

by October of 2026. Table 2 sets out the cost estimates for the Sandy Beach 

project. 
 

Table 2 - Sandy Beach Project Cost Estimates  

Item Estimated Total ($CAD)  
Equipment $5,821,851 
Labour $1,459,200 
Trucks/Vehicles  $   144,096 
Equipment Installations/Removal/ Construction  $2,274,900 
Total  $9,700,047 
 

The proposed projected timeline is shown in Table 3 below and provides 

anticipated timeframes of main activities. 
 

Table 3- Sandy Beach Project Implementation Plan  

Task Name  Completion Date  
Procurement and Delivery of Transformers August 2025 
Design Completion January 2026 
Contractor RFP Completion March 2026 
Construction Start June 2026 
Construction Completion October 2026 

 

 

 

 
4 New protection relays replacing the obsolete relays, new generation of reclosers with padmount 
configuration to be installed above concrete vaults, new monitoring and sensing devices that come with 
the power transformers. 
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Deferral and Variance Accounts  

71. Elexicon requests approval to record amounts relating to the Projects in the 

applicable 1508 sub-accounts pertaining to ICM projects. Elexicon will follow the 

accounting treatment for deferral and variance accounts as described in the 

Accounting Procedures Handbook and the ICM Report. 
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Appendix B: Project Data (Confidential)  

Appendix C: Facility Classification (Confidential) 

Appendix D: Study Scope of Work (Confidential) 

Appendix E: Detailed Study Results (Confidential) 
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CONNECTION AND COST RECOVERY AGREEMENT  (CCRA) - 
LOAD 

 
 

between 
 
 

Elexicon Energy Inc. 
 
 

and 
 
 

Hydro One Networks Inc. 
 
 

for 
 

 
    Belleville TS DESN 2 
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Connection Cost Recovery Agreement -  [Belleville TS DESN 2] (v. May 2024)  [CBR02321]  

Elexicon Energy Inc. (the “Customer”) has requested and Hydro One Networks Inc. 
(“Hydro One”) has agreed to  perform the Hydro One Connection Work for the Project 
described in Part I below on the terms and conditions set forth in this Connection Cost 
Recovery Agreement DATED February __, 2025 (the “Agreement”). The attached 
Standard Terms and Conditions for Load Customer Transmission Customer Connection 
Projects V7 6-2023 (the “Standard Terms and Conditions” or “T&C”), and the following 
schedules attached hereto are to be read with and form part of this Agreement: 
 
Schedule "A" - Scope of Hydro One Connection Work 
Schedule “B” - Scope of Customer Connection Work  
Schedule “C” - Capital Contribution(s), Payment Schedule, Revenue Requirements 

Etc. 
Schedule “D” - Form of Cost Report 
Schedule “E” - Intentionally Deleted  
Schedule “F”- Intentionally Deleted  
Schedule “G” - Intentionally Deleted  
Schedule “H” - Intentionally Deleted  
Schedule “I” -  Intentionally Deleted  
Schedule “J” - Intentionally Deleted  
Schedule “M” -       Form of Project Status Report 
 
I. Project Summary  
 
The Customer and Hydro One’s distribution business unit (“Hydro One Dx”) are each 
connected to Hydro One’s transmission system and have both requested that Hydro 
One build a new 230/44kV 75/125 MVA DESN transformer station designated as 
“Belleville TS DESN 2” in the Belleville area (the “Project”) to meet their respective 
forecast load growth and to and relieve existing and post-contingency overloading at the 
existing Hydro One facility, Belleville TS. Belleville TS DESN 2 will be built at the existing 
Belleville TS property in the city of Belleville owned by Hydro One.  
 
The Customer and Hydro One Dx have agreed to share the capacity of the Belleville TS 
DESN 2 and the cost of the Project based on their respective capacity needs as set out 
below: 

 Project Cost Allocation %  
Customer 51% 

Hydro One DX 49% 
 
II. Term  

 
The term of this Agreement commences on the date first written above and terminates  
on the 25th anniversary of the In Service Date (the “Term”) unless terminated earlier 
in accordance with the terms of this Agreement. 

 
III. Special Circumstances 
 

1. In addition to the circumstances described in Section 5 of the Standard 
Terms and Conditions, the Ready for Service Date is subject to the 
Customer: 

 
(a) executing and delivering this Agreement to Hydro One by no later than 

February 21, 2025, (the “Execution Date”); and 
(b) paying Hydro One all amounts required to be paid by the Customer on the 

execution of this Agreement by the Customer. 
2. Section 6.5.2 of the Transmission System Code permits the initial calculation of a 
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3. Hydro One and the Customer are parties to Connection Cost Estimate Agreements 
dated February 1 , 2023 for an AACE Class 4 estimate (“Class 4 CCEA”) and  
November 30, 2023 for an AACE  Class 3 estimate (“Class 3 CCEA”)  (collectively, 
the Class 4 CCEA and the Class 3 CCEA are referred to as the “CCEAs”) and the 
parties acknowledge and agree that:  
 
(a) the Customer made an advance payment of $242,500.00 (plus HST in the 

amount of $31,525.00) towards the cost of the Work under the Class 4 CCEA 
(the “CCEA Payment”) and no advance payment towards the cost of the Work 
under the Class 3 CCEA;  
 

(b) Hydro One performed the Work under the Class 4 CCEA and the Work 
performed under the Class 3 CCEA Work at a total cost of $ $457,200.00 (plus 
HST in the amount of $59,436) (the “Cost of CCEA Work”); and 
 

(c) notwithstanding any term to the contrary in any the CCEA, the CCEA Payment  
is credited against the amounts payable by the Customer under the terms of 
this Agreement and the Cost of CCEA Work is included in this Agreement; and 

 
(d) the CCEAs are deemed to be amended to reflect the inclusion of the Cost of 

CCEA Work and the CCEA Payment in this Agreement and that there will be 
no separate cost reconciliation process under the terms of either of the CCEAs.    

 
 5.  Hydro One and the Customer are parties to an Agreement for Advance Payment 

of Engineering Design Work Prior to Execution of a CCRA in respect of the 
connection of the Project to Hydro One's transmission system dated March 22, 
2024 (“Engineering Design Agreement”): 
 
(a) pursuant to which the Customer provided an Advance Payment of 

$2,034,500.00 plus HST in the amount of $264,485.00 (the "Engineering 
Design Advance Payment") for performance of the Engineering Design Work; 

(b) which required that the scope of the work and the cost estimate in this 
Agreement include the Engineering Design Work; 

(c) which required that the Engineering Design Advance Payment be credited 
against the amounts payable by the Customer under the terms of this 
Agreement; 

 
and as such, Hydro One: 
 
1. included the Engineering Design Work in the scope of the Hydro One 

Connection Work and the estimate of the Engineering and Construction Cost 
of the Hydro One Connection Work identified in this Agreement; and 

2. credited the Engineering Design Advance Payment against the amounts 
payable by the Customer under the terms of this Agreement. 
 

IV.  Premium Costs 
The Customer acknowledges and agrees that in addition to the circumstances 
described in Section 16 of the Standard Terms and Conditions, Hydro One shall have 
the right to perform work at overtime rates and charge the Customer “Premium Costs” 
for same without obtaining the Customer’s consent during transmission system 
outages taken to perform Hydro One Connection Work and/or commissioning. 
  

V. Confidentiality Terms 
The parties agree that section 1.1.3 (Definition of Confidential Information) and Part 
Seven of the Connection Agreement are incorporated herein and shall apply mutatis 
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mutandis to this Agreement; provided that for purposes of the incorporated section 
21.2 within such Part Seven of the Connection Agreement (for the purposes of this 
subsection (c), “Section 21.2”), Hydro One consents to the Customer disclosing Hydro 
One’s Confidential Information to other persons as required for the development, 
construction, financing, and operation of the Customer’s distribution system subject to 
the Customer complying with the requirement in Section 21.2 to ensure that such other 
persons comply with the confidentiality provisions set out in the incorporated Part 
Seven of the Connection Agreement. 

 
VI. Notice 

Any written notice required by the Agreement shall be deemed properly given only if 
either e-mailed, mailed or delivered to the parties at the address identified below. 
 

(a) If to Hydro One: 
 

Hydro One Networks Inc. 
483 Bay Street 
14th Floor, North Tower 
Toronto, Ontario   M5G 2P5 

 
Attention: Robert Reinmuller, P.Eng., 
Vice President, Transmission System Planning & Large Customer 
e-mail address: Robert.Reinmuller@HydroOne.com  

 
(b) If to the Customer: 

 
Elexicon Energy Inc. 
55 Taunton Road 
Ajax, Ontario L1T 0J3 

 
Attention: Sam Sadeghi 
e-mail address: ssadeghi@elexiconenergy.com 

 
Notices sent by courier or registered mail shall be deemed to have been received on 
the date indicated on the delivery receipt. Notices sent by e-mail shall be deemed to 
be received on the date of the e-mail if sent before 3 p.m. on a business day or on the 
next business day if sent after 3 p.m. or a day that is not a business day.  The 
designation of the person to be so notified or the address of such person may be 
changed at any time by either party by written notice. 

 
VII. General 
 

(a) Subject to Section 32 of the Standard Terms and Conditions, this Agreement 
constitutes the entire agreement between the parties with respect to the subject 
matter of this Agreement and supersedes all prior oral or written representations 
and agreements concerning the subject matter of this Agreement. 
 

(b) This Agreement will supersede the terms of any purchase orders issued by the 
Customer to Hydro One in respect of the Project irrespective of whether same have 
been issued by the Customer and/or accepted by Hydro One on or after the 
execution of this Agreement by the Customer.  
 

(c) This Agreement may be executed by the parties in writing or via electronic 
signatures and in one or more in counterparts, each of which shall be deemed an 
original and together shall constitute one and the same agreement.  Counterparts 
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may be delivered via fax, electronic mail (in portable document format) or other 
transmission method and any counterpart so delivered is deemed to have been 
duly and validly delivered and be valid and effective for all purposes. 
 

IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be executed 
by the signatures of their proper authorized signatories, as of the day and year first written 
above. 
 
ELEXICON ENERGY INC. 
 
 
  
Name: 
Title:      
I have the authority to bind the Corporation. 
 
 
HYDRO ONE NETWORKS INC.   
 
 
__________________________ 
Robert Reinmuller, P.Eng. 
Vice President, Transmission System Planning & Large Customer 
Execution Date:  
I have the authority to bind the Corporation 
 

�D�o�c�u�s�i�g�n� �E�n�v�e�l�o�p�e� �I�D�:� �F�2�C�9�B�A�9�6�-�5�F�B�7�-�4�1�2�2�-�A�E�1�D�-�9�E�C�E�C�1�4�A�8�C�9�B

�V�i�c�e� �P�r�e�s�i�d�e�n�t�,� �D�i�s�t�r�i�b�u�t�i�o�n� �O�p�e�r�a�t�i�o�n�s� �a�n�d� �A�s�s�e�t� �M�a�n�a�g�e�m�e�n�t

�S�a�m� �S�a�d�e�g�h�i

�D�o�c�u�s�i�g�n� �E�n�v�e�l�o�p�e� �I�D�:� �6�9�5�7�4�4�2�A�-�3�F�4�5�-�4�7�5�8�-�B�1�C�F�-�9�B�2�F�E�0�3�8�0�A�E�0
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Schedule “C” (Belleville TS – DESN 2): Capital Contribution(s), Payment Schedule, 
Revenue Requirements Etc. 
 

MISCELLANEOUS 
 
Risk Classification:  Low Risk 
 
True-Up Points:   
(a) following the fifth and tenth anniversaries of the In Service Date; and 
(b) following the fifteenth anniversary of the In Service Date if the Actual Load was either 

more than 20% lower or 20% higher than the Load Forecast at the end of the tenth 
anniversary of the In Service Date. 

 
Customer’s HST Registration Number: 886282920 RT0001 
 
Security Requirements: Nil 
  
Existing Load Table:  

 A B 
Existing Load Facility Existing Load (MW)1 Normal Capacity (MW) 2 

Belleville TS DESN 1 106.9 109.9 
 
Existing Load Table Notes:  
1  Existing Load means the Customer’s Assigned Capacity at the Existing Load Facility as of the date of this Agreement 

(Section 3.0.3 of the Transmission System Code). 
2.  Any station load above the Normal Capacity of the Existing Load Facility (Overload) will be determined in accordance 

with Section 11.2.8 of the Transmission System Code and Hydro One’s OEB-approved Transmission Connection 
Procedures. If the Overload is transferred to the New or Modified Connection Facilities, the Overload will be credited 
to the Line Connection Revenue, Transformation Connection Revenue or Network Revenue requirement, whichever 
is applicable. 

 
TRANSFORMATION CONNECTION POOL WORK1

 
Estimate of the Engineering and Construction Cost of the Transformation 
Connection Pool Work: $32,065,600 
 
Estimate of Transformation Connection Pool Work Capital Contribution: 
$18,436,400 plus HST in the amount of $2,396,700  
 
Actual Engineering and Construction Cost of the Transformation Connection Pool 
Work: To be provided 180 days after the Ready for Service Date.  
 
Actual Transformation Connection Pool Work Capital Contribution: To be provided 
180 days after the Ready for Service Date  
 
LINE CONNECTION POOL WORK1 
Estimate of the Engineering and Construction Cost of the Line Connection Pool 
Work:  $149,700  
 
Estimate of Line Connection Pool Work Capital Contribution: $0 plus HST in the 
amount of $0 
 

 
1  All amounts appearing under the headings “Transformation Connection Pool Work” and “Line 
Connection Pool Work” above reflect the Customer’s 51% share of the cost of the Project. 
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Actual Engineering and Construction Cost of the Line Connection Pool Work: To 
be provided 180 days after the Ready for Service Date. 
 
Actual Line Connection Pool Work Capital Contribution: To be provided 180 days 
after the Ready for Service Date 
 
NETWORK POOL ALLOCATED WORK  
Not Applicable 
 
NETWORK POOL WORK (NON-RECOVERABLE FROM CUSTOMER): 
Not Applicable 
 
WORK CHARGEABLE TO CUSTOMER  
Not Applicable 
 

MANNER OF PAYMENT OF THE ESTIMATE OF CAPITAL CONTRIBUTIONS 
AND WORK CHARGEABLE TO CUSTOMER 

Hydro One acknowledges receipt of payment #1 and #2 identified in the table below, the Customer shall pay 
Hydro One the estimate of the Transformation Connection Pool Work Capital Contribution, the Estimate of 
Line Connection Pool Work Capital Contribution, the estimate of the Network Pool Allocated Work Capital 
Contribution and the estimate of the Engineering and Construction Cost of the Work Chargeable to Customer 
by making the payment 3 specified below on or before the Payment Milestone Date specified below. Hydro 
One will invoice the Customer for payment #3 30 days prior to the Payment Milestone Date (the “Payment 
3 Invoice”). If the Customer wishes to pay all or part of Payment 3 specified below prior to the Payment 
Milestone Date, then upon request by the Customer (which shall include specifics of the early payment date 
and amount), Hydro One will invoice the Customer for such early payment, and shall reduce Payment 3 
Invoice.  An early payment will reduce the interest during construction charges. 

 
Payment Milestone  Date Transformation 

Pool Work Capital 
Contribution 

Line Pool 
Work Capital 
Contribution 

Network Pool 
Allocated Work 

Capital Contribution 

 Work 
Chargeable To 

Customer  

Total  
Payment Required 

1.  Class 4 CCEA Advance 
Payment 

$242,500.00 plus 
HST 31,252.00 

   $242,500.00 plus HST 
31,252.00 

2. Engineering Design 
Agreement Advance 
Payment  

$2,034,500.00 plus 
HST $264,485.00 

   $2,034,500.00 plus 
HST $264,485.00 

3. 30 days prior to the 
Ready for Service Date 

$16,159,400.00 plus 
HST $264,485.00 

   $16,159,400.00 plus 
HST $264,485.00 

 
TRANSFORMATION CONNECTION REVENUE REQUIREMENTS 

AND LOAD FORECAST AT THE NEW OR MODIFIED CONNECTION FACILITIES 
 

Annual Period Ending On:  
 
 

New Load** 
(MW) 

Part of New Load (MW) 
Exceeding Normal 

Capacity of Existing Load 
Facilities [A] (Note A) 

Adjusted Load 
Forecast  
(MW) [B]  

Transformation Connection 
Revenue (k$) for True-Up, 

based on [A] or [B], 
whichever is applicable 

1st Anniversary of In Service Date 17.1 14.5 N/A 590.9 
2nd Anniversary of In Service Date 21.3 18.7  760.4 
3rd Anniversary of In Service Date 23.0 20.4  831.1 
4th Anniversary of In Service Date 25.0 22.4  912.0 
5th Anniversary of In Service Date 26.8 24.2  984.5 
6th Anniversary of In Service Date 28.6 26.0  1,058.9 
7th Anniversary of In Service Date 30.6 28.0  1,141.3 
8th Anniversary of In Service Date 33.3 30.7  1,251.4 
9th Anniversary of In Service Date 36.0 33.4  1,358.9 
10th Anniversary of In Service Date 38.2 35.7  1,451.9 
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11th Anniversary of In Service Date 40.7 38.1  1,550.4 
12th Anniversary of In Service Date 43.3 40.7   1,656.5 
13th Anniversary of In Service Date 45.9 43.3  1,763.4 
14th Anniversary of In Service Date 48.9 46.3  1,886.3 
15th Anniversary of In Service Date 51.8 49.2  2,004.8 
16th Anniversary of In Service Date 54.6 52.1  2,119.9 
17th Anniversary of In Service Date 57.4 54.8  2,231.5 
18th Anniversary of In Service Date 60.0 57.4  2,339.1 
19th Anniversary of In Service Date 62.0 59.4  2,420.3 
20th Anniversary of In Service Date 63.0 60.4  2,459.6 
21st Anniversary of In Service Date 63.9 61.3  2,497.8 
22nd Anniversary of In Service Date 64.8 62.2  2,534.8 
23rd Anniversary of In Service Date 65.7 63.1  2,570.4 
24th Anniversary of In Service Date 66.8 64.2  2,614.5 
25th Anniversary of In Service Date 66.8 64.2  2,614.5 

 
LINE CONNECTION REVENUE REQUIREMENTS 

AND LOAD FORECAST AT THE NEW OR MODIFIED CONNECTION FACILITIES 
 

Annual Period Ending On:  
 
 

New Load** 
(MW) 

Part of New Load (MW) 
Exceeding Normal 

Capacity of Existing Load 
Facilities [A] (Note A) 

Adjusted Load 
Forecast  
(MW) [B]  

Line Connection Revenue 
(k$) for True-Up 

based on [A] or [B], 
whichever is applicable 

1st Anniversary of In Service Date 17.1 14.5 0.4 5.2 
2nd Anniversary of In Service Date 21.3 18.7 0.6 6.7 
3rd Anniversary of In Service Date 23.0 20.4 0.6 7.3 
4th Anniversary of In Service Date 25.0 22.4 0.7 8.1 
5th Anniversary of In Service Date 26.8 24.2 0.7 8.7 
6th Anniversary of In Service Date 28.6 26.0 0.8 9.4 
7th Anniversary of In Service Date 30.6 28.0 0.8 10.1 
8th Anniversary of In Service Date 33.3 30.7 0.9 11.1 
9th Anniversary of In Service Date 36.0 33.4 1.0 12.0 
10th Anniversary of In Service Date 38.2 35.7 1.1 12.8 
11th Anniversary of In Service Date 40.7 38.1 1.1 13.7 
12th Anniversary of In Service Date 43.3 40.7 1.2 14.6 
13th Anniversary of In Service Date 45.9 43.3 1.3 15.6 
14th Anniversary of In Service Date 48.9 46.3 1.4 16.7 
15th Anniversary of In Service Date 51.8 49.2 1.5 17.7 
16th Anniversary of In Service Date 54.6 52.1 1.6 18.7 
17th Anniversary of In Service Date 57.4 54.8 1.6 19.7 
18th Anniversary of In Service Date 60.0 57.4 1.7 20.7 
19th Anniversary of In Service Date 62.0 59.4 1.8 21.4 
20th Anniversary of In Service Date 63.0 60.4 1.8 21.7 
21st Anniversary of In Service Date 63.9 61.3 1.8 22.1 
22nd Anniversary of In Service Date 64.8 62.2 1.9 22.4 
23rd Anniversary of In Service Date 65.7 63.1 1.9 22.7 
24th Anniversary of In Service Date 66.8 64.2 1.9 23.1 
25th Anniversary of In Service Date 66.8 64.2 1.9 23.1 

 
NETWORK REVENUE REQUIREMENTS AND LOAD FORECAST 

 AT THE NEW OR MODIFIED CONNECTION FACILITIES 
None 

 
Notes Applicable to All of the Above Revenue Requirements Tables:  
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A  New Load is based on Customer’s Load Forecast which includes Part of New Load Exceeding Normal Capacity of Existing 
Load Facilities. “Overload” is derived in accordance with Section 11.2.8 of the Transmission System Code and the OEB-
Approved Connection Procedures. Any Customer load below the Normal Capacity of the Existing Load Facilities transferred 
to the New or Modified Facilities will not be credited towards the Transformation Connection Revenue Requirements, Line 
Connection Revenue Requirements or the Network Connection Revenue Requirements. The discounted cash flow 
calculation for Network Revenue requirements will be based on Incremental Network Load which is New Load less the 
amount of load, if any, that has been by-passed by the Customer at any of Hydro One’s connection facilities.   
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DISCLAIMER  
This Regional Infrastructure Plan (ñRIPò) report was prepared for the purpose of developing an 
electricity infrastructure plan to address all 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 (ñTWGò). 

The preferred solution(s) that have been identified in this report may be re-evaluated 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 TWG. 

TWG participants, their respective affiliated organizations, and Hydro One Networks Inc. 
(collectively, ñthe Authorsò) make no representations or warranties (express, implied, statutory or 
otherwise) as to the RIP report or its contents, including, without limitation, the accuracy or 
completeness of the information therein and shall not, under any circumstances whatsoever, be 
liable to each other, or to any third party for whom the RIP report was prepared (ñthe Intended 
Third Partiesò), or to any other third party reading or receiving the RIP report (ñthe Other Third 
Partiesò), for any direct, indirect or consequential loss or damages or for any punitive, incidental 
or special damages or any loss of profit, loss of contract, loss of opportunity or loss of goodwill 
resulting from or in any way related to the reliance on, acceptance or use of the RIP report or its 
contents by any person or entity, including, but not limited to, the aforementioned persons and 
entities. 
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1. INTRODUCTION
THIS  REPORT  PRESENTS  THE  REGIONAL  INFRASTRUCTURE  PLAN  
(ñRIPò)  TO  ADDRESS  THE  ELECTRICITY  NEEDS  OF  THE  
PETERBOROUGH  TO  KINGSTON  REGION.  

The report was prepared by Hydro One Networks Inc. (ñHydro Oneò) on behalf of the Technical 
Working Group (TWG) that consists of Hydro One Inc. (Transmission), Eastern Ontario Power 
Inc., Elexicon Energy Inc. (ñElexiconò), Hydro One Inc. (Distribution), Independent Electricity 
System Operator (ñIESOò), Kingston Hydro, and Lakefront Utilities Inc., in accordance with the 
Regional Planning process established by the Ontario Energy Board (ñOEBò) in 2013. 

The Peterborough to Kingston region is comprised of the area bordered approximately by 
Clarington on the West, North Frontenac county on the North, Frontenac County on the East and 
Lake Ontario on the South. The boundaries of the Region are shown in Figure 1-1 below. 

Figure 1-1: Peterborough to Kingston Region 
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2. REGIONAL PLANNING PROCESS 

2.1  Overview  
Planning for the electricity system in Ontario is done at three levels: bulk system planning, regional 
system planning, and distribution system planning. These levels differ in the facilities that are 
considered and the scope of impact on the electricity system. Planning at the bulk system level 
typically looks at issues that impact the system on a provincial level, while planning at the regional 
and distribution levels looks at issues on a more regional or localized level. 

Regional planning looks at supply and reliability issues at a regional or local area level. Therefore, 
it largely considers the 115 kV and 230 kV portions of the power system that supply various parts 
of the province. 

2.2  Regional  Planning Process  
A structured regional planning process was established by the Ontario Energy Board (ñOEBò) in 
2013 through amendments to the Transmission System Code (ñTSCò) and Distribution System 
Code (ñDSCò). The process consists of four phases: the Needs Assessment 3 (ñNAò), the Scoping 
Assessment (ñSAò), the Integrated Regional Resource Plan (ñIRRPò), and the Regional 
Infrastructure Plan (ñRIPò). 

The regional  planning  process begins with the  NA  phase,  which is led  by the  transmitter to  
determine  if  there  are  regional  needs.  The  NA  phase  identifies  the  needs and the  TWG  
determines whether  further  regional  coordination is necessary  to  address them.  If  no  further  
regional  coordination  is  required,  further  planning  is undertaken  by the transmitter  and the  
impacted  local  distribution  company  (ñLDCò)  or  customer and  develops a Local  Plan  (ñLPò)  to  
address them.   

In situations where identified needs require coordination at the regional or sub-regional levels, the 
IESO initiates the 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 alternatives, and makes a decision on the most 
appropriate regional planning approach. The approach is either a RIP, which is led by the 
transmitter, or an IRRP, which is led by the IESO and where further regional coordination is 
required. If more than one sub-region was identified in the NA phase, it is possible that a different 
approach could be taken for different sub-regions. 

The IRRP phase will generally assess infrastructure (wires) versus resource (CDM and 
Distributed Generation) options at a higher or more macro level, but sufficient to permit a 
comparison of options. If the IRRP phase identifies that infrastructure options may be most 
appropriate to meet a need, the RIP phase will conduct detailed planning to identify and assess 

3  Also  referred  to  as Needs  Screening  
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Figure 1: Regional Planning Process Flowchart 
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ÅReview and Confirm Regional Demand Load forecast 
ÅReview and Confirm CDM and DG 
Å Existing area network and equipment condition and capabilit ies, 
approved expansion plans etc. 

Å Transmission Adequacy 
Å Confirmation of regiona l needs 
Å Identification of additiona l regional needs (near- and mid- term) 

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

Å Develop implementation plan for preferred alternative 
Å Identify accountabilit ies 
Å Init iate project work and/ or regulatory process as required 

Peterborough to Kingston ï Regional Infrastructure Plan May 27, 2022 

Figure 2-2: RIP Methodology 
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Kingston Solar CGS is a 100 MW solar generation facility connected to 230 kV
circuit X2H

o Stone Mills CGS is a 60 MW solar generation facility connected to 230 kV circuit
H23B

o Amherst Island CGS is a 76 MW wind farm connected to 115kV circuit Q6S

Figure 3-1: Single Line Diagram of Peterborough to Kingstonôs Transmission Network 
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5.  FORECAST AND OTHER STUDY ASSUMPTIONS  

5.1  Load Forecast  
The electricity demand in the Peterborough to Kingston Region is anticipated to grow about .8% 
annually from 2021 to 2031. 

Figure 5-1 shows the Peterborough to Kingston Regionôs extreme weather coincident peak net 
load forecast (ñload forecastò) for summer and winter. The load forecast for the individual stations 
in the Peterborough to Kingston Region is given in Appendix D. 

As per the new regional planning process requirement, the load forecast used in the RIP is same 
as the IRRP phase unless there is a material change or if a LDC(s) member of the TWG requests 
to update their load forecast. 

In the case of the Peterborough to Kingston Region, the TWG decided to use the load forecast in 
the recently completed Peterborough to Kingston Region IRRP (Nov. 2021) for the purposes of 
the RIP load forecast. Note that the TWG reviewed the extreme summer non-coincident peak net 
load forecast from the IRRP against the actual historical peak load observed in 2020 for the 
stations that have been identified to have a capacity need, namely Belleville TS, Frontenac TS, 
Gardiner TS DESN 1, and Otonabee TS (discussed in Section 6.4). Although, the actual 2020 
peak load for these stations is slightly lower than what was forecasted in the IRRP, the TWG 
decided to proceed with the IRRP 2020 forecasted load since it does not materially change the 
planning outcome. The need dates will continue to be monitored throughout the regional planning 
process. 
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This supply capacity need is being assessed as part of the bulk system. The remaining 115 kV 
circuits are within their thermal limits and within the voltage range as per ORTAC for the loss of a 
single 115 kV circuit in the Region. 

6.4  230 kV and 115 kV Connection Facilities  
There is a total of ten step-down transformer stations and eight high voltage distribution stations 
that supply the Peterborough to Kingston load as shown in Table 6-1 below: 

Table 6-1: Step-Down Transformer Stations and High Voltage Distribution Stations 

Dobbin TS Port Hope TS Sidney TS Picton TS 
Otonabee TS Havelock TS Belleville TS Napanee TS 
Gardiner TS Frontenac TS Dobbin DS Ardoch DS 
Northbrook DS Lodgeroom DS Hinchinbrooke DS Harrowsmith DS 
Sharbot DS Battersea DS 

A station capacity assessment was performed over the study period for the above stations in the 
Region using either the summer or winter station peak load forecasts as appropriate. The 
results are as follows: 

6.4.1  Belleville TS  T1/T2 Station Capacity  Need  

The 2020 extreme summer weather non-coincident peak net load at Belleville TS was forecasted 
to be 170 MW4. The Summer 10-Day LTR of Belleville TS is about 161 MW. 

Based on the RIP load forecast, Belleville TS is exceeding its Summer 10-Day LTR today and the 
magnitude of the need increases in the near and mid-term. In addition to normal load growth in 
the area, Elexicon has recently received approximately 30 MW of new load connection inquiries 
to be connected at Belleville TS. 

6.4.2  Frontenac  TS  T3/T4 Station  Capacity  Need  
The 2020 extreme summer weather non-coincident peak net load at Frontenac TS is 101 MW5. 
The Summer 10-Day LTR of Frontenac TS is about 111 MW. 

Based on the RIP load forecast, Frontenac TS is expected to reach its Summer 10-Day LTR by 
2029. 

4  The  2020  extreme summer weather non-coincident peak  net load at Belleville  TS is based  on the 2021  
Peterborough to Kingston Region IRRP load  forecast, which  has  been adopted by the  TWG for use in this RIP. The  
actual, weather corrected 2020 summer peak  load at Belleville TS was 157 MW, but still forecasted  to exceed  the  
161MW LTR in 2022.  
5  The 2020  extreme summer weather non-coincident peak  net load at Frontenac TS is based on the 2021  
Peterborough to Kingston Region IRRP  load  forecast, which  has  been adopted by the  TWG for use in this  RIP.  The  
actual 2020  summer peak load at Frontenac TS was 104 MW.  
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6.4.2  Gardiner  TS DESN  1 (T1/T2) Station  Capacity  Need   
The 2020 extreme summer weather non-coincident peak net load at Gardiner TS DESN 1 was 
forecasted to be 146 MW6. The Summer 10-Day LTR of Gardiner TS DESN 1 and DESN 2 is 
about 125 MW and 85 MW, respectively. 

Based on the RIP load forecast, the loading on Gardiner TS DESN 1 is exceeding its Summer 
10-Day LTR today and the magnitude of the need increases in the near and mid-term. 

6.4.3  Otonabee  TS  (T1/T2) 44kV Capacity  Need  
The 2020 extreme summer weather non-coincident peak net load at Otonabee TS 44 kV bus 
was 103 MW . The Summer 10-Day LTR of Otonabee TS 44kV is 97 MW. 

Based on the 2020 net loading and load forecast, the loading on Otonabee TS 44kV is 
exceeding its Summer 10-Day LTR today and the magnitude of the need increases in the near 
and mid-term. 

  6.4.4  Other  TSs  and  HVDSs  in  the Region  
Based on the RIP load forecast, all the other TSs and HVDSs in the Region are expected to be 
within their normal supply capacity during the study period. Therefore, any capacity needs for 
these TSs and HVDSs will be reviewed in the next regional planning cycle. 

Table 6-2: Adequacy of the Step-Down Transformation Facilities 

Station Summer 10-Day 
LTR Capacity (MW) 

2020 Summer Peak 
Net Forecast (MW) 

Need Date 

Belleville TS T1/T2 161 170 Today 

Frontenac TS T3/T4 111 101 2029 

Gardiner TS DESN 1 
(T1/T2) 

125 146 Today 

Otonabee TS 44kV 
Bus 

97 103 Today 

6 The 2020 extreme summer weather non-coincident peak net load at Gardiner TS DESN 1 is based on the 2021 
Peterborough to Kingston Region IRRP load forecast, which has been adopted by the TWG for use in this RIP. The 
actual 2020 summer peak load at Gardner TS DESN 1 was 130 MW. 
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6.6 � Other Needs   

6.6.1�  Asset Renewal Needs for Major HV Transmission 
Equipment  

Hydro One has identified asset renewal needs for major high voltage transmission equipment 
that are expected to be replaced over the next 10 years in the Peterborough to Kingston 
Region. Hydro One is the only Transmission Asset Owner (TAO) in the Region. 

These needs are determined by asset condition assessment. Asset condition assessment is 
based on a range of considerations such as equipment deterioration due to aging infrastructure 
or other factors; technical obsolescence due to outdated design; lack of spare parts availability 
or manufacturer support; and/or potential health and safety hazards, etc. Asset replacement 
work planned over the study period in the region is summarized in Table 6-3. 

Table 6-3: Peterborough to Kingston Region ï Planned Asset Replacement Work 

No. Station Description in-service 
Timing 

1 Picton TS T1/T2 Replacement 2025 
2 Port Hope TS T3/T4 Replacement 2026 
3 

Lennox TS 
230kV & 500kV Breaker Replacement. Part of Bulk 
system 

2026/27 

4 Dobbin TS Auto Transformers T1/T2/T5 Replacement 2029 
5 Gardiner TS 

DESN 1 
T1/T2 Replacement 2028* 

*Hydro One is exploring whether Gardiner TS T1/T2 transformers replacement date can be
advanced to help address the station capacity need at Gardiner TS DESN 1 described in 
section 6.4 
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7. REGIONAL PLANS

THIS SECTION DISCUSSES ELECTRICAL INFRASTRUCTURE NEEDS IN THE 
PETERBOROUGH TO KINGSTON REGION AND PRESENTS WIRES 
ALTERNATIVES AND PREFERRED WIRES SOLUTIONS FOR ADDRESSING 
THESE NEEDS. TABLE 7 -1 LISTS NEEDS PREVIOUSLY IDENTIFIED IN THE 
NA AND IRRP FOR THE PETERBOROUGH TO KINGSTON REGION AS WELL 
AS THE ADEQUACY ASSESSMENT CARRIED OUT AS PART OF THIS RIP 
REPORT. 

The electrical infrastructure near and mid-term needs in the Peterborough to Kingston Region are 
summarized below in Table 7-1 and Table 7-2. 

Table 7-4: Identified Near and Mid-Term Needs in Peterborough to Kingston Region 

Need Type Section Station/Circuit/Area In-
service 
Timing 

Supply Capacity 7.1 Peterborough to Quinte West Today 

7.2 Cataraqui TS Autotransformers 2023 

Station Capacity 7.3 Belleville TS Today 
7.4 Frontenac TS 2029 

Station Capacity 7.5 Gardiner TS DESN 1 (T1/T2) Today 

Station Capacity 7.6 Otonabee TS 44kV Bus Today 

Table 7-5: Major Asset Renewal Needs in Peterborough to Kingston Region 

Need Type Section Station/Circuit/Area In-
Service 
Timing 

Asset 
Renewal for 

Major HV 
Transmission 

Equipment 

7.7 Picton TS T1/T2 transformers 2025 

7.8 Port Hope TS T3/T4 transformers 2025 

7.9 Gardiner TS T1/T2 (DESN 1) transformers 2028* 

7.10 Dobbin Auto Transformers T1/T2/T5 2029 

*Hydro One is exploring if and how Gardiner TS T1/T2 transformers replacement date can be
advanced to help address the station capacity need at Gardiner TS DESN 1 described in 
section 6.4 
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Maintaining status quo is not an option for any of the end of life autotransformers or station 
transformers due to risk of equipment failure and would result in increased maintenance cost and 
prolonged customer outages and interruptions. These transformers will be replaced with standard 
units. 

No other lines or HV station equipment in the Peterborough to Kingston region than listed above, 
have been identified for major replacement/refurbishment at this time. 

7.1  Supply Capacity  ï  Peterborough to Quinte West  
7.1.1  Description  

The Peterborough  to  Quinte West  sub  region  mainly consists  of  Port  Hope  TS  and Sidney  TS.  
The area  is supplied  from  Dobbin TS  to  the  North West,  Cataraqui  TS  from  the  East,  and Barrett  
Chute SS  to the  North  East.   During  low  water  conditions and contingency  situations,  the  
thermal  capacity on  circuits P15C  and  Q6S  can  be exceeded.  

7.1.2  Alternatives  and Recommendation  
IESO is currently undertaking a bulk study of the area and the recommendations from the study 
is expected to resolve the thermal loading limits of P15C and Q6S. 

7.2  Supply Capacity  ï  Cataraqui TS Autotransformers  
7.2.1  Description  

Cataraqui  TS  supplies the 115kV  stations  in the  Eastern  sub  region  of  the  region  through  two  
230/115kV  auto transformers.  It  is forecasted  that  in 2023  the  coincidental  loading  of the  
stations  in the  sub  region  will  reach the  supply  capacity of  the  Cataraqui  TS au to transformers.  

7.2.2   Alternatives  and  Recommendation  
The current  limitation  of  the  Cataraqui  TS  auto transformers  are due  to  a short  span  of  copper  
conductors connected  the secondary side  of  the  auto transformers within the  station.   Upgrading  
the  conductors will  allow  the  long term  emergency  to  increase  by 35  MW  and  resolve  this need 
in the  near  term.  

7.3  Station Capacity  ï  Belleville TS  
7.3.1  Description  

Belleville TS  consists  of  one DESN  supplied  by  230kV  circuits,  H23B  and  T25B. The  station has  
a summer  10-Day LTR  of 161  MW.  The  station is also  limited  by  voltage  drop  limitations  when  
transmission  circuit  H23B  is lost along with the  companion  transformer  by configuration  and the  
maximum  loading  can  be  as low  as  130 MW,  depending  on  the  load composition  at  the  station.   
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Based on the 2020 net load forecast, the station will exceed its capacity in 2022. In addition, 
Elexicon has also recently received approximately 30 MW of load connection inquiries to be 
connected at Belleville TS, but not including in the current load forecast. Hence, there is an 
immediate need for additional transformation capacity at Belleville TS today. 

While the Belleville TS T1/T2 transformer replacement is currently underway, with an expected 
in-service date of 2022, this refurbishment is not expected to result in any significant improvement 
to the stationôs capacity and does not solve the voltage limitation issue. 

7.3.2   Alternatives  and  Recommendation  
The following alternatives were considered to address the Belleville TS station capacity need: 

1. Alternative 1 ï Install a new DESN with two 75/125 MVA transformers with two 32
MVAR Capacitor banks and assess transmission line capacity: Installing a second
DESN at Belleville TS with two 32 MVAR capacitor banks will help mitigate the voltage
drop at the Belleville TS LV bus and will resolve the station capacity need over the long-
term (20 years) based on the current load forecast. Belleville TS switchyard also has space
for a second DESN. The estimated cost for this option is approximately $35-40 M.
However, it should be noted that preliminary studies indicate that there will be voltage
constraints on the transmission lines supplying Belleville TS for a H23B contingency,
which will restrict the full utilization of the additional station capacity in the long term as
the total load at Belleville TS DESN1 and the new Belleville TS DESN2 is expected to be
limited to 210 MW total, but should be sufficient capacity to meet the forecasted demand
in the next 20 years. To fully utilize the capacity of the second DESN and increase the
capacity beyond 210 MW, new supply lines into Belleville will be required to alleviate the
voltage drop limits at Belleville TS. A possible reinforcement option is to extend X21/X22
from Napanee TS to Belleville TS along an existing Q6S Right of Way. There may also be
upstream bulk system impacts with this option, therefore a full bulk planning study is
needed to identify any impacts when looking beyond 20 years.

2. Alternative 2 ï Install an additional third 75/125 MVA transformer at Belleville TS
and assess transmission line capacity: Installing a third transformer at Belleville TS
would resolve the need over the study period, however it is not a long term solution as
compared to alternative 1 as it does not provide reliability of a full DESN, will significantly
increase short circuit level at the 44kV bus, and does not alleviate the current voltage
limitation. The estimated cost for this option is also similar to alternative 1 at approximately
$30-35 M.

3. Alternative 3 ï Load transfers: Since Belleville TS does not currently have any
distribution load transfer capability, due to a lack of adjacent stations, distribution load
transfers was not recommended by the TWG.

Considering the above alternatives, the TWG recommends Alternative 1. To address todayôs 
station capacity need at Belleville TS, as well as the growing electricity demand in the region, 
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Hydro One (Transmission and Distribution) and Elexicon have started development of a new 
DESN transformer station at Belleville, with an expected in-service date of 2026. This will increase 
the supply capacity to the region and will resolve the capacity need at Belleville TS in the near 
and mid term. 

The TWG will continue to monitor the load growth at Belleville TS and revisit the capacity need in 
the next regional planning cycle in order to re-assess whether/when a transmission line 
reinforcement to Belleville is required in the long term. In case of a H25B contingency where 
voltage violations are exceeded, operational measures will be taken to resolve the issue. 
Furthermore, IESO will undertake any necessary bulk system studies regarding the transmission 
reinforcement to Belleville TS. 

7.4  Station Capacity  ï  Frontenac  TS  
7.4.1  Description  

Frontenac TS consists of one DESN supplied by 115kV circuits, Q3K and B5QK. The Summer 
10-Day LTR of Frontenac TS is about 111 MW. 

Based on the 2020 net load forecast, Frontenac TS is expected to exceed its Summer 10-Day 
LTR by 2029 but can be as early as 2022 for a high growth scenario. As there is limited load 
transfer capability between Frontenac TS and Gardiner TS DESN1 and excess load in Eastern 
Kingston area may not be able to supply from Gardiner TS DESN1, there is a need for additional 
transformation capacity at Frontenac TS in the mid-term. 

7.4.2   Alternatives  and  Recommendation  
The following alternatives were considered to address the Frontenac TS station capacity need: 

1. Alternative 1 ï Upgrade Frontenac T3/T4 transformers: The transformers at Frontenac
TS are already the largest size for a 115/44kV DESN and therefore upgrading these
transformers is not feasible.

2. Alternative 2 ï Install a new DESN with 50/83MVA transformers at Frontenac TS:
As the 115kV circuits supplying Frontenac TS have little thermal capacity, adding a second
DESN at Frontenac TS will require significant upgrades to the existing 115kV transmission
circuits. In addition, the cost of converting 115 kV transmission line to 230 kV is large and
has been a deterrent due to low load growth in the area.

3. Alternative 3 ï Extend 230kV circuits X2H and X4H 13 km to the East of St. Lawrence
River and install a new 75/125 MVA DESN
This option was assessed and reject due to the high cost and many environmental and
real estate issues with the line extension.
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4. Alternative 4 ïBuild a new 230kV 75/125 MVA DESN near Gardiner TS
Load transfer capability exists between Frontenac TS and Gardiner TS DESN 1 via 44kV
feeder ties but is limited and for operation measures and is not be suitable for permanent
new loads forecasted in Eastern Kingston. Building a new 230 kV DESN near the current
X2H/X4H corridor can alleviate this constraint by supplying new load in the area as well
as providing an extra station where load can be transferred from Frontenac TS to the new
DESN, as needed.

Considering the above alternatives, the TWG recommends Alternative 4. Hydro One 
transmission will work with Kingston Hydro and Hydro One Distribution to undertake 
development work for a new station in the area in the near term, which may be built by the 
Transmitter or the LDC. 

The development of additional energy efficiency, could defer the new station ultimately required 
to accommodate load growth in the City of Kingston. This is cost-effective, under the reference 
load growth scenario, if cost-allocation can reflect the system benefits the non-wires alternative 
would provide. Additional barriers to implementation also exist around who would implement the 
solution and how they would seek cost-recovery, particularly if the transmitter or both benefiting 
LDCs were to implement a part of the solution. The IESO will work with the impacted transmitter 
and LDCs between regional planning cycles to address these barriers to implementation and 
cost allocation for a non-wires alternative, in tandem with developing plans for a new 
transformer station 

7.5  Station Capacity  ï  Gardiner TS DESN 1 (T1/T2)  
7.5.1  Description  

Gardiner TS DESN 1 is supplied by 230 kV circuits X2H and X4H. The Summer 10-Day LTR of 
Gardiner TS DESN1 is 125 MW. 

Based on the 2020 net load forecast, Gardiner TS has exceeded its Summer 10-Day LTR. Hence, 
there is a need for additional transformation capacity at Gardiner TS DESN1 in the near term. 

7.5.2   Alternatives  and  Recommendation  
The following alternatives were considered to address the Gardiner TS DESN1 station capacity 
need: 
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1. Alternative 1 ï Expedite Gardiner TS DESN1 refurbishment:
As the current transformers 10 Day LTR is 125 MW, replacing it with new standard
75/125 MVA transformers will increase the LTR to about 160 MW. This will provide
enough capacity to meet the load growth at DESN 1 until 2033.

2. Alternative 2 ï Load Transfer from Gardiner TS DESN1 to Gardiner TS DESN2:
Gardiner TS DESN2 was built within the last 15 years and has a 10 day LTR of 85 MW.
DESN2 has available capacity at the station to supply additional loading. Hydro One
distribution has confirmed that an permanent additional 11 MW load transfer from
Gardiner TS DESN1 to Gardiner TS DESN2 is possible by reconfiguring its distribution
system.

Considering the above alternatives the TWG recommends to proceed with both Alternatives 1 
and 2. As the cost of the distribution load transfer is low and the load transfer work is much 
faster than the Gardiner TS DESN1 refurbishment, Hydro One Distribution can proceed with the 
work to alleviate the immediate loading constraint on Gardiner TS DESN1 with an expected 
completion date end of 2022, while Hydro One Transmission will explore opportunity to 
accelerate the Gardiner TS DESN1 refurbishment. The combination of these two options will 
address the current capacity limit at Gardiner TS DESN1. Hydro One Transmission will provide 
an update to the Technical Working Group for Gardiner TS DESN1 refurbishment in Q3 2022. 

7.6 Station Capacity  ï  Otonabee TS 44kV bus (T1/T2)  
7.6.1  Description  

The 2020 non-coincident peak net load at Otonabee TS 44 kV bus was 103 MW . The Summer 
10-Day LTR of Otonabee TS 44kV winding is 97 MW. 

Based on the 2020 net load forecast, the loading on Otonabee TS 44kV is exceeding its 
Summer 10-Day LTR today. Hence, there is a need for additional transformation capacity at 
Otonabee TS 44 kV bus in the near term. 

7.6.2   Alternatives  and  Recommendation  
The following alternatives were considered to address the Otonabee TS 44kV station capacity 
need: 

1. Alternative 1 ï Transfer load from Otonabee TS 44kV to Dobbin TS:
Dobbin TS is nearby station that have over 50MW of remaining capacity and is not
expected to reach its LTR of 160 MW in the long term. The secondary voltage is also
44kV, which allows load transfer between the two stations. Although there is an existing
plan to transfer 4 MW of load from Otonabee TS 44kV bus to Dobbin TS, that is not
enough to alleviate the capacity limits at Otonabee TS 44kV bus. Hydro One
Distribution has confirmed that an additional 8 MW of load can be transfer from
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Otonabee TS 44kV to Dobbin TS. This will provide enough capacity to meet the load 
growth forecast at Otonabee TS 44 kV bus until 2030. 

2. Alternative 2 ï Transfer load from Otonabee TS 44kV to Otonabee 27.5kV:
As the voltage levels are different between the 2 low voltage winding of the bus,
transferring the load between the different voltages is extremely difficult, costly, and time
consuming as it requires all the downstream DSôs to be converted to 27.6kV, and in
many cases due to distance is not feasible.

The TWG recommends that Hydro One Distribution proceed with the above work in Alternative 
1 to ensure continued supply reliability to customers at Otonabee TS 44 kV. Otonabee TS 44kV 
bus will be monitored after the load transfer and plans should be made if more load transfer 
from Otonabee TS 44kV bus to Dobbin TS is needed in the long term. 

7.6  Asset Renewal Need  ï  Picton TS T1/T2 Transformer 
Replacement  

7.6.1  Description  
Picton  TS  is a  230/44kV  transformer  station serving  Hydro  One  Distribution.  The  station  
comprises  two  50/83MVA t ransformers,  T1/T2.  The  stationôs 2020  actual  peak load  was 59  MW  
and it has  a  Summer  10-Day LTR  of  approximately 78MW.  

Transformers T1 and T2 are currently about 60 years old and are planned for similar standard 
units based on their asset condition assessment and taking ñright sizingò into consideration. The 
tentative in-service date is expected in 2025. 

The TWG recommends that Hydro One proceed with the above work to ensure continued 
supply reliability to customers. 

7.6.2   Alternatives  and  Recommendation  

1. Alternative 1 - Maintain Status Quo: This alternative was considered and rejected as
it does not address the risk of failure due to asset condition and would result in increased 
maintenance expenses and will not meet Hydro Oneôs obligation to provide reliable supply 
to the customers. 

2. Alternative 2 - Like-for-like replacement with similar equipment: Proceed with
these end of life asset replacement as per the existing refurbishment plan for the 
transformers at Picton TS T1/T2. This alternative would address the end-of-life assets 
need and would maintain reliable supply to the customers in the area. 
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7.7  Asset Renewal Need ï  Port Hope TS T3/T4 
Transformer  

7.7.1  Description  
Port  Hope  TS  is located  in the  city  of  Port  Hope,  Ontario and supplies Hydro One  Distribution  
and Elexicon  loads.   Port  Hope  TS  T3/T4 a re 50/83 MVA  transformers with  a 10  day LTR  of  104 
MW.  T3/T4 cu rrently supplies about  70  MW of  load and the  long term  forecast is  well  within the  
current  LTR.  

The T3/T4 transformers were built in 1959 and have been identified as has reached the end of 
service life and requiring replacement. The scope of this project is to replace T3/T4 step-down 
transformers, associated spill containment structure and majority of assets within 44 kV BY 
switchyard. The targeted in-service is in year 2025. 

The Study Team has assessed right sizing approach to downsizing and/or upsizing these 
transformers based on needs. The Working Group concluded that reducing the size of these 
transformers is not an option as the load in the area is not decreasing. Upsizing is also not an 
option as the long term forecast does not justify upgrade. Accordingly, it is recommended to 
replace these transformers with similar size. 

7.7.2  Alternatives  and Recommendation  

1. Alternative 1 - Maintain Status Quo:
This alternative was considered and rejected as it does not address the risk of failure 
due to asset condition and would result in increased maintenance expenses and will not 
meet Hydro Oneôs obligation to provide reliable supply to the customers. 

2. Alternative 2 - Like-for-like replacement with similar equipment:
Proceed with these end of life asset replacement as per the existing refurbishment plan 
for the transformers at Port Hope TS T3/T4. This alternative would address the end-of-
life assets need and would maintain reliable supply to the customers in the area. 

7.8  Asset Renewal Need ï  Gardiner TS T1/T2 (DESN 1) 
Transformer  

7.8.1 Description 
Gardiner TS is located in the city of Kingston, Ontario and supplies Hydro One Distribution and 
Kingston Hydro loads. Gardiner TS DESN1 T1/T2 are 75/125 MVA transformers with a 10 day 
LTR of 125 MW. The current loading on T1/T2 have exceeded its 10 day LTR. 
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The T1/T2 transformers were built in mid 1970s and has reached the end of service life 
requiring replacement in the previous planning cycle. Following recent inspections of the 
transformers, the conditions of the transformers were found to be acceptable and the plan to 
replace the transformers were deferred to 2028. 

The Study Team has assessed downsizing and/or upsizing need for these transformers. As the 
10 day LTR of the current transformers are substandard, the Working Group concluded that 
replacing the current transformers which new standard 75/125 MVA units will increase the 
supply capacity to about 160 MW and alleviate the current overloading at DESN1. Reducing the 
size of these transformers is not an option as the load in the area is increasing. Upsizing is also 
not an option as the current units are already the largest size for a 230/44kV step-down 
transformers. 

7.8.2  Alternatives  and Recommendation  

1. Alternative 1 - Maintain Status Quo:
This alternative was considered  and rejected  as  it  does  not  address the  risk of  failure  
due to  asset  condition  and would result  in increased  maintenance expenses and will  not  
meet  Hydro  Oneôs  obligation  to  provide  reliable supply to the  customers.  

2. Alternative 2 - Like-for-like replacement with similar equipment:
Expedite  this  end of  life  asset  replacement  as the current  transformers  are already 
overloaded.  This alternative would address the  end-of-life assets need and would 
maintain reliable supply to the  customers in  the  area.  

7.9  Asset Renewal Need ï  Dobbin TS T1/T2/T5 Auto 
Transformers   

7.9.1  Description  
Dobbin  TS  is located  near  the  city of  Peterborough,  Ontario and  supplies Peterborough  to 
Quinte  loads.   Dobbin TS con sists  of  three  230/115  kV au to transformers.   T1  is rated  at  
150/250 MVA an d  T5 i s rated at  115  MVA.  T2  is rated at  36/78  MVA an d  currently out  of  
service.  

During the previous planning cycle, T2 and T5 were planned to be replaced with one 150/250 
MVA unit. However, as T1 has also reached the end of service life, it would be more efficient 
and cost effective to replace all three transformers with two 150/250 MVA units. 
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7.9.2  Alternatives  and Recommendation  

1. Alternative 1 - Maintain Status Quo: 
This alternative was considered  and rejected  as  it  does  not  address the  risk of  failure  
due to  asset  condition  and would result  in increased  maintenance expenses and will  not  
meet  Hydro  Oneôs  obligation  to  provide  reliable supply to the  customers.  

2. Alternative  2 ï  Replace  three  existing autotransformers with two units:  
Proceed with these end of life asset replacement as per the existing refurbishment plan 
for the transformers at Dobbin TS. This alternative would address the end-of-life assets 
need and would maintain reliable supply to the customers in the area. 
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8. CONCLUSION  AND NEXT STEPS 
THIS REGIONAL INFRASTRUCTURE PLAN REPO RT CONCLUDES THE 
REGIONAL PLANNING PROCESS FOR THE PETERBOROUGH TO 
KINGSTON REGION. 

This RIP report addresses near term and mid-term regional needs identified in the earlier phases 
of the Regional Planning process and during the RIP phase. The major infrastructure investments 
recommended by the TWG in the near and mid-term planning horizon are provided in Table 8-1 
below. As the industry is currently witnessing supply chain  issues and delays in procurement of 
equipments, it can impact the near term planning horizon if left unresolved. 

Investments to address the mid-term needs, for cases where there is time to make a decision, 
will be reviewed and finalized in the next regional planning cycle. These needs are summarized 
in Table 8-1. 
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APPENDIX A: STATIONS IN THE PETERBOROUGH 
TO KINGSTON REGION 

Station Voltage (kV) Supply Circuits 
Ardoch DS (T1) 115 B1S 
Battersea DS (T1/T2) 115 S1K 
Belleville TS (T1/T2) 230 T25B, H23B 
Dobbin DS (T1/T2) 115 P3S, P4S 
Dobbin TS (T3/T4) 115 Q20H, Q20A 
Frontenac TS (T3/T4) 115 B5QK, Q3K 
Gardiner TS (T1/T2) 230 X4H, X2H 
Gardiner TS (T3/T4) 230 X2H, X4H 
Harrowsmith DS (T1/T2) 115 B5QK 
Hinchinbrooke DS (T1) 115 B5QK 
Lodgeroom DS (T1/T2) 115 B1S 
Napanee TS (T1) 230 X21, X22 
Northbrook DS (T1) 115 B1S 
Otonabee TS (T1/T2) 230 T22C, T31H 
Otonabee TS (T1/T2) 230 T22C, T31H 
Picton TS (T1/T2) 230 X21, X22 
Port Hope TS (T1/T2) 115 P3S, P4S 
Port Hope TS (T3/T4) 115 P3S, P4S 
Sharbot DS (T1) 115 B5QK 
Sidney TS (T1/T2) 115 Q12AT, Q6S 
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APPENDIX B: TRANSMISSION LINES IN THE  
PETERBOROUGH TO KINGSTON REGION  

Location Circuit Designations Voltage (kV) 

Hinchinbrooke SS ï Lennox TS X1H, X2H, X3H, X4H 230 

Picton TS ï Lennox TS X21, X22 230 

Belleville TS ï Hinchinbrooke SS H23B 230 

Hinchinbrooke SS ï Havelock TS H27H 230 

Dobbin TS ï Chenaux TS X1P 230 

Dobbin TS ï Chat Falls GS C27P 230 

Clarington TS ï Havelock TS T32H 230 

Chat Falls GS ï Havelock TS C25H 230 

Clarington TS ï Chat Falls GS T22C 230 

Cherrywood TS ï Dobbin TS P15C 230 

Clarington TS ï Belleville TS T25B 230 

Dobbin TS ï Sidney TS P3S, P4S 115 

Cataraqui TS ï Sidney TS Q6S 115 

Barrett Chute TS ï Sidney TS B1S 115 

Cataraqui TS ï Frontenac TS Q3K 115 

Cataraqui TS ï Frontenac TS to 
Barrett Chute TS 

B5QK 115 
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APPENDIX C: DISTRIBUTORS IN THE  
PETERBOROUGH TO KINGSTON REGION  

Distributor Name Station Name 
Connection 
Type 

Eastern Ontario Power Inc. Frontenac TS Dx 
Elexicon Energy Inc. ï Veridian 
Connections Inc. 

Belleville TS Tx 

Port Hope TS Dx 
Hydro One Distribution Ardoch DS Tx 

Battersea DS Tx 
Belleville TS Tx 
Dobbin DS Tx 
Dobbin TS Tx 
Frontenac TS Tx 
Gardiner TS Tx 
Harrowsmith DS Tx 
Hinchinbrooke DS Tx 
Lodgeroom DS Tx 
Napanee TS Tx 
Northbrook DS Tx 
Otonabee TS Tx 
Otonabee TS Tx 
Picton TS Tx 
Port Hope TS Tx 
Sharbot DS Tx 
Sidney TS Tx 
Dobbin DS Dx 
Dobbin TS Dx 
Otonabee TS Dx 

Kingston Hydro Corporation Frontenac TS Tx 
Frontenac TS Dx 
Gardiner TS Dx 

Lakefront Utilities Inc. Port Hope TS Dx 
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Table D-4: Net Winter Load Forecast for stations with capacity needs (MW) 

Station 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Belleville TS 164 167 171 175 179 179 180 181 182 183 184 185 
Frontenac TS 111 113 117 117 117 118 119 120 121 122 123 125 
Gardiner TS (T1/T2) 132 133 135 137 139 140 141 143 144 146 147 149 
Otonabee TS 44 kV 115 116 116 113 109 110 111 113 114 115 116 118 

Table D-5: Net Summer Non-Coincidental Load Forecast Growth Scenario 1 (MW) 

Station 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Belleville TS 170 174 179 183 187 187 187 188 189 190 191 192 
Frontenac TS 101 102 109 110 111 113 117 121 125 129 133 137 
Gardiner TS (T1/T2) 146 148 151 153 155 156 158 159 161 163 165 168 

Table D-6: Net Winter Non-Coincidental Load Forecast Growth Scenario 1 (MW) 

Station 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Belleville TS 164 168 172 176 180 180 181 182 183 184 185 186 
Frontenac TS 111 114 119 120 121 124 128 132 136 140 144 148 
Gardiner TS (T1/T2) 132 134 136 138 141 142 144 146 148 150 152 155 

Table D-7: Net Winter Non-Coincidental Load Forecast Growth Scenario 2 (MW) 

Station 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Belleville TS 164 168 172 176 180 180 181 182 183 184 185 186 
Frontenac TS 111 116 124 126 130 136 145 155 165 174 183 193 
Gardiner TS (T1/T2) 132 135 138 142 145 148 151 154 157 160 163 167 
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APPENDIX E: LIST OF ACRONYMS  
Acronym Description 
A Ampere 
BES Bulk Electric System 
BPS Bulk Power System 
CDM Conservation and Demand Management 
CIA Customer Impact Assessment 
CGS Customer Generating Station 
CTS Customer Transformer Station 
DESN Dual Element Spot Network 
DG Distributed Generation 
DSC Distribution System Code 
GS Generating Station 
GTA Greater Toronto Area 
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 
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 
OPA Ontario Power Authority 
ORTAC Ontario Resource and Transmission Assessment Criteria 
PF Power Factor 
PPWG Planning Process Working Group 
RIP Regional Infrastructure Plan 
ROW Right-of-Way 
SA Scoping Assessment 
SIA System Impact Assessment 
SPS Special Protection Scheme 
SS Switching Station 
TS Transformer Station 
TSC Transmission System Code 
UFLS Under Frequency Load Shedding 
ULTC Under Load Tap Changer 
UVLS Under Voltage Load Rejection Scheme 
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Figure 5-3 | Normal/Extreme Weather Corrected Coincident Net and Gross  Peak Demand 
in the Peterborough to Kingston Region  

 

5.4 Gross Demand Forecast 

Utilizing the established gross demand, median weather starting points, the LDCs provided 20-year 
forecasts at a station level. LDCs are tasked with the development of their own gross load forecasts 
at each station. This is due to the fact that LDCs have strong insights into customer and regional 
growth expectations over the planning horizon due to th eir direct relationship with customers. This 
insight includes known connection applications and knowledge regarding typical electrical demand for 
various types of customer groups.  

The LDC forecasts account for increases in demand due to various factors such as new or intensified 
development, economic growth, population growth, changes in consumer behaviour, etc. It is noted 
that the gross demand forecast that was developed did not account for future DG or new 
conservation measures, such as codes and standards and demand response programs. These 
components were accounted for in later portions of the demand forecasting process as described in 
section 5.1. Most LDCs cited alignment with municipal and regional official plans as a primary source 
for input data. Other common considerations included known connection applications and typical 
electrical demand for similar customer types. For a more detailed look into each LDCs forecast 
methodology see Appendix A - Methodology and Assumptions for Demand Forecast. 

Both the summer and winter median weather, gross demand forecasts are depicted in Figure 5-4.  
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Figure 5-5 | Categories of Conservation & Demand Management Savings  

 

For the Peterborough to Kingston region, the IESO worked with the LDCs to identify the breakdown 
of load per customer sector on a station level. The breakdown of load was divided into three 
categories: residential, commercial and industrial. This provided higher resolution when forecasting 
energy efficiency, as energy efficiency potential estimates vary by sector due to differing energy 
consumption characteristics and applicable measures. 

The estimated impact of existing or committed CDM programs and codes and standards for the 
Peterborough to Kingston region have been applied to the gross demand extreme weather forecast, 
along with DG (as described in Section 5.7), to determine the net peak d emand for the region.  
Additional details are provided in Appendix A - Methodology and Assumptions for Demand Forecast. 

Table 5-1 | Reduction to Summer Demand Forecast due to Conservation  

Year 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 

Savings (MW) 15 35 61 74 80 82 80 75 72 72 

 

5.6 Contribution of Distributed Generation to the Forecast 

The IESO has contracts with several distributed generators in the Peterborough to Kingston region. 
For the purposes of the planning demand forecast only IESO contracted DG and significant behind 
the meter resources noted by the LDCs have been included when accounting for the DG resources in 
the region. A breakdown by fuel type of distributed generation resources in the region  for the year 
2019 is shown in Figure 5-6.  
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Figure 5-8 | Summer, Extreme Weather, Net Demand Forecast  

 

 

Figure 5-9 | Winter, Extreme Weather, Net Demand Forecast  
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Figure 6-1 | Summer Non -Coincident Demand Forecast Scenarios  for Belleville TS  

 

 

Figure 6-2 | Winter Non -Coincident Demand Forecast  Scenarios for Belleville TS  
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Disclaimer 
 

This Needs Assessment (NA) Report was prepared for the purpose of identifying potential needs in the 
Peterborough to Kingston (the “region”) and to recommend which needs a) do not require further 
regional coordination and can be directly addressed by developing a preferred plan as part of the NA 
phase and b) require further assessment and regional coordination. The results reported in this NA are 
based on the input and information provided by the Technical Working Group (TWG) for this region at the 
time. Updates may be made based on best available information throughout the planning process. 

 

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 Needs Assessment Report was prepared (“the Intended Third Parties”) or to any other third 
party reading or receiving the Needs Assessment 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 Peterborough to Kingston Region (the “Region”) 

LEAD Hydro One Networks Inc. (“HONI”) 

START DATE: September 05, 2024 END DATE: December 20, 2024 

1. INTRODUCTION 

The second Regional Planning cycle for the Peterborough to Kingston Region was completed in May 2022 with 
the publication of the Regional Infrastructure Plan (“RIP”) report. This is the third cycle of Regional Planning for 
the region. 

The purpose of this Needs Assessment (“NA”) is to:  

a) Identify any new needs and reaffirm needs identified in the previous regional planning cycle; and,  
b) Recommend which needs:  

i) require further assessment and regional coordination to develop a preferred plan (and hence, 
proceed to the next phases of regional planning); and,  
ii) do not require further regional coordination (i.e., can be addressed directly between Hydro One and 
the impacted LDC(s) to develop a preferred plan and/or no regional investment is required at this time 
and the need may be reviewed during the next regional planning cycle). 

The planning horizon for this NA assessment is ten years. 

2. REGIONAL ISSUE/TRIGGER 

In accordance with the Regional Planning process, the Regional Planning cycle should be triggered at least once 
every five years. Due to an increase in load growth in the region, the Technical Working Group (“TWG”) decided 
that the 3rd Regional Planning cycle be triggered in advance of the five-year period in September 2024. 

3. SCOPE OF NEEDS ASSESSMENT 

The scope of the region NA and includes: 
a) Review and reaffirm needs/plans identified in the previous regional planning cycle RIP (as applicable), 

b) Identify any new needs resulting from this assessment,   

c) Recommend which need(s) require further assessment and regional coordination in the next phases of 
the regional planning cycle to develop a preferred plan; and,  

d) Recommend which needs do not require further regional coordination (i.e., can be addressed directly 
between Hydro One and the impacted LDC(s) to develop a preferred plan and/or no regional 
investment is required at this time and the need may be reviewed during the next regional planning 
cycle).  

The TWG may also identify additional needs during the next phases of the planning process, namely Scoping 
Assessment (“SA”), Integrated Regional Resource Plan (“IRRP”), and RIP, based on updated information available 
at that time. 
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1. INTRODUCTION 
 

The second cycle of the Regional Planning process for the Peterborough to Kingston (P to K) Region was 
completed in May 2022 with the publication of the Regional Infrastructure Plan (“RIP”) report. The RIP 
report included a common discussion of all the options and recommended plans for preferred wire 
infrastructure investments to address the near- and medium-term needs.  
This Needs Assessment initiates the third regional planning cycle for the P to K Region. The purpose of this 
Needs Assessment (“NA”) is to:  

a) Identify any new needs and reaffirm needs identified in the previous regional planning cycle; and,  
b) Recommend which needs:  

i) require further assessment and regional coordination to develop a preferred plan (and hence, 
proceed to the next phases of regional planning); and,  
ii) do not require further regional coordination (i.e., can be addressed directly between Hydro One 
and the impacted LDC(s) to develop a preferred plan and/or no regional investment is required at 
this time and the need may be reviewed during the next regional planning cycle). 

The planning horizon for this NA assessment is ten years. A flow chart of the Regional Planning Process is 
shown in Figure 1 below. 

 
 

Figure 1: Regional Planning Process 
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regional investment is required at this time and the need may be reviewed during the next 
regional planning cycle).  

 
The Technical Working Group TWG may also identify additional needs during the next phases of the 
planning process, namely Scoping Assessment (“SA”), Integrated Regional Resource Plan (“IRRP”), Local 
plan (LP) and RIP, based on updated information available at that time. 
The planning horizon for this NA assessment is 10 years. 

 

4. REGIONAL DESCRIPTION AND CONNECTION CONFIGURATION 
 

The Peterborough to Kingston (P to K) region is comprised of the area roughly bordered geographically by 
the municipality of Clarington on the West, North Frontenac County on the North, and Lake Ontario on 
the South. The region includes Frontenac County, City of Kingston, Hasting County, Northumberland 
County, Peterborough County, and Prince Edward County. The geographical boundaries of the P to K 
region are shown in Figure 2 below. 

 

Figure 2: Map of P to K Regional Planning Area 
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6.2 Information Gathering Process 
 

6.2.1. Load forecast:  

The LDCs provided their load forecasts for summer and winter for all the stations supplying their 
loads in the P to K region for the 10-year study period including the inputs from the Municipalities 
such as MEPs and CEPs. The IESO provided a Conservation and Demand Management (“CDM”), 
and Distributed Generation (“DG”) forecast for the P to K region. The region’s extreme summer 
and winter non-coincident peak gross load forecasts for each station were prepared by applying 
the LDC load forecast growth rates to the weather corrected forecast starting point. The overall 
10-year load forecast growth rate for summer season is 3.6% and 4.2% for winter season. The 
extreme summer and winter weather correction factors were provided by Hydro One. The net 
extreme summer weather load forecasts were produced by reducing the gross load forecasts for 
each station by the percentage CDM and then by the amount of effective DG capacity provided by 
the IESO for that station. It is to be noted that as contracts for existing DG resources in the region 
begin to expire, at which point the load forecast has a decreasing contribution from local DG 
resources, and an increase in net demand. This extreme summer and winter weather corrected 
net load forecast for the individual stations in the P to K region is given in Appendix A. The graphical 
representation of the regional net non-coincidental load growth for both summer and winter 
season over the study period is shown in figure 4 below. 

 

Figure 4: P to K region net summer and winter season non-coincidental load 

6.2.2. Sensitivity Analysis:  

A sensitivity analysis was undertaken by the TWG to capture uncertainty in the load forecast as 
well as variability of drivers such as electrification. Hence, the NA recommendations are not 
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necessarily linked to sensitivity scenarios; but rather are used to identify any emerging needs for 
consideration in developing recommendations. The impact of sensitivity analysis for the high and 
low growth scenarios are provided in section 8 of this report. 

6.2.3. Asset Renewal Needs for Major HV Equipment:  

List of major HV transmission equipment planned and/or identified to be refurbished and/or 
replaced based on asset condition assessment, relevant for Regional Planning purposes. This 
includes HV transformers, autotransformers, HV Breakers, HV underground cables and overhead 
lines. The scope of equipment considered is given in section 7.1. 

6.2.4. System Reliability and Operational Issues:  

IESO will perform more detailed study to identify system reliability and operational issues in the 
region during next phases of regional planning. 

 

7. NEEDS 
 

This section describes emerging new needs identified in the P to K Region and/or updates on previously 
identified needs since the completion of Previous Regional Planning cycle.  
Needs that were identified and discussed in the previous regional planning cycle (Regional Infrastructure 
Plan (“RIP”) report) with associated projects that were recently completed and reaffirmed needs that are 
underway and are briefly described below with relevant updates and will not be discussed further in the 
report. These projects include: 

1. Gardiner TS (Station Capacity) – Load transfer (~10MW) from DESN1 to DESN2 was completed in 
2024. 

2. Belleville TS (Asset Renewal) – T1/T2 transformer were replaced by similar 75/100/125 MVA 
standard step-down transformers in 2021/2022. 

3. Cataraqui TS (Supply Capacity) – It was recommended to upgrade the existing copper conductor 
on secondary side of auto transformers. However, in an assessment the conductor was found to 
be sufficient and an update to this recommendation was suggested, which will be discussed in this 
RP cycle. This station capacity need should be further assessed in conjunction with Frontenac TS in 
the next phases of this Regional Planning cycle. 

4. Belleville TS (Station Capacity) – Build new Belleville DESN #2 with two 75/100/125 MVA 
transformers at the existing Belleville TS site. The new DESN is planned to be in service in end of 
2026. 

5. Frontenac TS (Station Capacity) – Frontenac TS currently supplies Central Kingston and East 
Kingston but the existing 115kV lines and upstream autotransformers at Cataraqui TS that supply 
Frontenac TS have reached capacity. As recommended in second cycle RIP, Hydro One 
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Transmission is working with Utilities Kingston to plan a new 230kV-44kV station in the West 
Kingston area in the near term, which may be built by the Transmitter or Utilities Kingston. This 
station capacity need will be further assessed in the next phases of this Regional Planning cycle. 

6. Gardiner TS DESN1 (Asset Renewal) – T1/T2 transformer will be replaced by like for like 75/100/125 
MVA standard step-down transformers. Planned in-service year for T1 is 2026 and T2 is 2027.  

7. Port Hope TS (Asset Renewal) – T3/T4 transformer will be replaced by like for like 50/67/83 MVA 
standard step-down transformers. Planned in-service year is 2033. 

8. Picton TS (Asset Renewal) – T1/T2 transformer will be replaced by like for like 50/67/83 MVA 
standard step-down transformers. Planned in-service year is 2026. 

9. Dobbin TS (Asset Renewal and decommissioning) - T1 and T2 autotransformers are to be replaced 
by new 150/250MVA units and decommissioning of T5 autotransformer with an expected in-
service date in end of 2028. 

10. Lennox TS (Asset Renewal) – Ten (10) existing 230kV ABCB & oil breakers to be replaced by new 
SF6 breakers. Planned in-service year is 2026. 

11. Peterborough to Quinte West (P15C 230kV & Q6S 115kV Supply Capacity) - Hydro One have started 
the project to build a new 230kV double circuit line from Clarington TS to Dobbin TS as 
recommended in Gatineau Corridor End-of-Life Study published in December 2022. Planned in-
service year is end of 2029. 

12. B5QK (Long-term Capacity need in 2038) – As recommended in the second cycle IRRP, IESO will re-
evaluate this capacity need in next phases of current Regional Planning cycle, when 20 year load 
forecast will be developed. 

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

All near, and mid-term needs that are discussed as a part of this report are summarized in Table 3 below. 
Table 3: Near/Mid-term Needs Identified in this NA and/or are updated from previous RIP 

Need location Need description/Update Previous RIP 
Report Section 

NA Report 
Section 

Asset Renewal Needs 

Cataraqui TS T1/T2 renewal based on asset condition 
assessment. 

7.2 7.1.1 

Transmission Station Capacity Needs 

Dobbin TS (T3/T4) Projected to reach capacity in 2032 New 7.2.1 

Gardiner TS (T1/T2) Projected to reach capacity now and 2028 7.5 & 7.8 7.2.2 

Napanee TS (T1/T2) Projected to reach capacity in 2026 New 7.2.3 

Cataraqui TS Update on need identified in previous cycle RIP 7.2 7.2.4 
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7.2 Station Capacity Needs  
 

A Station Capacity assessment was performed over the study period 2024-2033 for the 230kV and 115kV 
Transforming stations in the P to K Region using the summer and winter non-coincidental peak net load 
forecasts that were provided by the Technical Working Group. Based on the results, the following Station2 
capacity needs have been identified in the during the study period: 

7.2.1 Dobbin TS (T3/T4)  
Dobbin TS is located near the city of Peterborough, Ontario, and supplies load to Hydro One Distribution 
through its two 75/100/125MVA, T3/T4 step down transformers. The 2032 non-coincident peak net load 
is expected to exceed its summer and winter LTRs of 156 MW and 177 MW, respectively. 

While the need for additional capacity is projected toward the end of the study period, it depends on 
several factors, including whether the load increases as anticipated. There is a possibility that this overload 
could be managed through load transfers to nearby stations. It is recommended that Hydro One 
Transmission and Distribution collaborate to address this potential issue, and no regional planning 
coordination is required at this time. 

7.2.2 Gardiner TS (T1/T2) 
Gardiner TS DESN 1 is located in city of Kingston, Ontario, and is supplied by 230kV, X2H/X4H circuits and 
supplies load to Hydro One Distribution and Kingston Hydro Corporation (embedded) currently through 
its two 75/100/125 MVA, T1/T2 step down transformers. These transformers were identified for 
replacement in previous regional planning cycle and are planned to be replaced in 2027 and will have a 
better LTR (~170MW). The non-coincident peak net load summer load at this station is exceeding its LTR 
of 121 MW now. 

Kingston Hydro Corporation has projected significant load growth in 2026, driven by an industrial 
development project, and again in 2032, due to a customer transitioning from a conventional gas heating 
system to geothermal heating. These new contributions will lead to exceed the new transformer to exceed 
its LTRs by 2028. It is recommended that a solution for this additional capacity be identified in the next 
phase of the regional planning cycle. 

7.2.3 Napanee TS (T1/T2) 
Napanee TS is located in Greater Napanee area, Ontario, and is supplied by 230kV, X21/X22 circuits and 
supplies Hydro One Distribution load through its 50/67/83 MVA T1/T2 step down transformers. The 2026 
non-coincident peak net load is expected to exceed its summer and winter LTRs of 101.7 MW and 116.9 
MW, respectively. 

Hydro One Distribution has projected significant load growth in 2026, driven by two large customers. 
These new loads are expected to exceed the new transformer LTRs by 2026. However, as these load 

 
2 Belleville TS and Frontenac TS capacity needs were already identified in the 2nd cycle RP and there are no changes 
to the recommendations made in the RIP by TWG. Updates to all previously identified needs is provided in beginning 
of section-7 of this report. 
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forecasts are not committed load, the station capacity need may be shifted accordingly. It is 
recommended the load growth shall be monitored and a solution for this additional capacity be identified 
in the next phase of the regional planning cycle. 

7.2.4 Cataraqui TS 
Cataraqui TS is a 230/115kV autotransformer station that supplies the 115kV stations in the Eastern sub 
region of the P to k region. It was recommended upgrade the existing copper conductor on secondary side 
of auto transformers. However, in an assessment performed by Hydro One, the conductor in the 115kV 
yard was found to be sufficient. T1/T2, 230/115 kV, 150/200/250 MVA autotransformers will be replaced 
with similar   size units in 2034. The new autotransformers are expected have higher LTRs and will further 
address the issue of overload at the station. The replacement of existing autotransformers is based on 
asset condition assessment and hence it is recommended that no further regional planning coordination 
is required at this time. 

7.2.5 Picton TS 
Picton TS is located in Picton area, Ontario, between Bay of Quinte and Prince Edward Bay, and is supplied 
by 230kV, X21/X22 circuits and supplies Hydro One Distribution load through its 50/67/83 MVA T1/T2 
step down transformers. The 2026 non-coincident peak net load is expected to exceed its summer and 
winter LTRs of 75 MW and 89 MW, respectively. 

The existing T1/T2 transformers have been identified for replacement based on asset condition 
assessments. The replacement units will be of similar size but will have higher LTRs (~100MW) due to 
modern designs, which will be enough to supply the load throughout the study period. It is recommended 
that no further regional planning coordination is required at this time. 

7.2.6 Hinchinbrooke DS 
Hinchinbrooke DS is located in Central Frontenac area, Ontario and is supplied by 115kV B5QK circuit and 
supplies Hydro One Distribution Load through its 115/13.2 kV T1 transformer. The 2028 non-coincident 
peak net load is expected to exceed its winter LTRs of 8.4 MW. The load growth in the area is not significant 
and can be monitored and addressed within Hydro One Transmission and Distribution. No further regional 
planning coordination is recommended at this time. 

7.2.7 Belleville TS 
Belleville TS is located in Belleville area and is supplied by two 230 kV T25B and H23B lines and supplies 
load to Hydro One Distribution and Elexicon Energy Inc. through its DESN1 two 75/100/125 MVA, 
230/44kV, T1/T2 step down transformers. A new Belleville TS DESN2 will be in service by the end of 2026 
to address the supply capacity need in the region. Based on the load forecast, and the existing voltage 
constraints on the transmission lines supplying Belleville TS for a H23B contingency at the Belleville TS, 
limiting the total loading by the year 2028-2031, depending on the load and LV configuration at Belleville 
TS DESN2. This undervoltage cannot be mitigated without a partial loss of load at DESN2 post 2028 
loading. Therefore, it is recommended to conduct a comprehensive assessment in the next phases of the 
regional planning cycle to manage this need as well as a full bulk planning study as identified in the 
previous regional planning cycle. 
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7.2.8 Frontenac TS 
Frontenac TS is located in Kingston area and is supplied by two 115kV B5QK and Q3K lines and supplies 
Hydro One Distribution, Utilities Kingston, and Eastern Ontario Power Inc. load through its two 50/67/83 
MVA, 230/44kV, T3/T4 stepdown transformers. As recommended in second cycle RIP, Hydro One 
Transmission is working with Utilities Kingston to plan a new station in the area in the near term, which 
may be built by the Transmitter or the LDC. The Frontenac station capacity need should be further 
assessed in the next phases of this Regional Planning cycle. 

7.3 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. Immediately 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 Lines Capacity Assessment was performed over the study period 2024-2033 for the 230kV 
and 115kV Transmission line circuits in the P to K Region by assessing thermal limits of the circuit and the 
voltage range as per ORTAC to cater this need. Based on the results, the following line capacity needs 
have been identified in the during the study period: 

7.3.1 115kV B1S 
B1S is a long 145km 115kV single-circuit radial line which extends between Barrett Chute GS and Sidney 
TS and serving Ardoch DS, Northbrook DS and Lodgeroom DS in between. The supply capacity of the line 
could exceed its continuous rating in in the near to medium timeline following a contingency on Q6S line 
and high hydro output from generators in the region. The B1S line is limited by a low sag temperature 
which is the main reason of this line could be overloaded. Hydro One Transmission will perform an internal 
assessment to see if there is room for improving the sag temperature to address the issue in near time, 
but it is also recommended to do a full assessment during the next phases of this regional planning cycle. 

7.4 System Reliability, Operation 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 
been performed, considering the net coincident load forecast and the loss of one element over the study 
period 2024-2033 to cater this need. Based on the results, no new significant system reliability, operating 
and restoring issues have been identified for this Region. 

8. SENSITIVITY ANALYSIS 
 

The objective of a sensitivity analysis is to capture uncertainty in the load forecast as well as variability of 
electric demand drivers to identify any emerging needs and/or advancement or deferment of 
recommended investments. The TWG determined that the key electric demand driver in the P to K region 
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to be considered in this sensitivity analysis is the new Industrial load and expansion of urban areas from 
municipalities, electric vehicle (EV) penetration, and unforeseen electrification which would cause the 
load to increase at a faster rate than shown in the forecast; or the potential delay in some projects which 
could result in less demand than anticipated. 

The TWG reviewed the new Industrial load and expansion of urban areas from municipalities, EV 
scenarios, and any unforeseen electrification needs to develop high demand growth forecasts by applying 
50% additional growth to the growth rate on the extreme summer and winter corrected Normal Growth 
net load forecasts. The low growth scenario was obtained by reducing the growth rate by 50%. 

The normal and high growth forecasts are shown in Appendix A. 

The impact of sensitivity analysis for the high and low growth scenario identified the following updates or 
new station capacity needs: 

Table 5: Impact of Sensitivity Analysis on Station/Line capacity needs in the region 

Sr.no. Need Identified Normal Growth 
Scenario 

High Growth 
Scenario 

Low Growth 
Scenario 

1 Dobbin TS (T3/T4) 2032 2029 2032 

2 Gardiner TS (T1/T2) Current and 2028 Current Current and 2033 

3 Gardiner (T3/T4) NA NA NA 

4 Napanee TS (T1/T2) 2026 2026 NA 

5 Picton TS 2026 2026 NA 

6 Hinchinbrooke DS 2028 2027 NA 

7 Sydney TS NA 2031 NA 

8 Otonabee TS 25.6kV NA 2026 NA 

9 Otonabee TS 44kV NA 2028 NA 

10 B1S 2028 2028 2028 

11 P4S NA 2031 NA 

12 Belleville TS (undervoltage) 2028 2027 NA 

13 Frontenac TS 2027 2026 2030 

 

In addition, the radial tap from 230kV circuits X2H and X4H serving Kingston through Gardiner TS DESN1 
and DESN2 have a summer Long Term Emergency (LTE) rating of about 395 MW. Current normal summer 
loading forecast for Gardiner TS DESN1 and DESN2 total 293 MW by 2033, leaving about 102 MW of 
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thermal capacity remaining. If the area experiences a higher load growth as per the scenario above and/or 
large transmission customer connection up to 100 MWs, there will be capacity need in this area. 

The sensitivity analysis identified the additional capacity needs at towards the end of the study period. 
The sensitivity analysis and these needs will be assessed again during the next phases of this Regional 
Planning cycle. 

9. CONCLUSION AND RECOMMENDATION  
 

The Technical Working Group’s recommendations to address the needs identified are as follows: 

Needs that do not require further assessment and regional coordination: These needs are local in nature 
and do not have a regional impact. They can be addressed by a straightforward transmission and/or 
distribution wires solution. They do not require investment in any upstream transmission facility or 
require Leave to Construct (i.e., Section 92) approvals. These needs generally impact a limited number of 
LDCs and can be addressed directly between Hydro One and the LDC(s) to develop a preferred local plan. 
A list of these needs are as follows: 

Table 7: Needs which do not require further regional coordination 
Need location Need description 

Asset Renewal Needs 

Cataraqui TS T1/T2 renewal based on asset condition assessment. 

Station Capacity Needs 

Dobbin TS (T3/T4) Projected to reach capacity in 2032 

Cataraqui TS Update on need identified in previous cycle RIP 

Picton TS Projected to reach capacity in 2026 

Hinchinbrooke DS Projected to reach capacity in 2028 

Needs that require further assessment and regional coordination: These needs may have broader 
regional impacts and require further assessment and coordination during the next phases3 of the regional 
planning cycle. A list of these needs are as follows: 

Table 8: Needs which require further regional coordination 
Need location Need description 

Station Capacity Needs 

Gardiner TS (T1/T2) Projected to reach capacity now and 2028 

 
3 Non-wires options are further considered (i.e. incremental to CDM and DG that is considered in this NA) as 
potential options in addressing these needs during the IRRP phase. 
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Appendix A: Extreme Summer and Winter Weather Adjusted Net Load Forecast 
 

Table A.1: P to K Region – Summer Non-Coincident- Normal Growth Net Load Forecast  

Transformer Station 
Name DESN ID LTR (MW) 

Forecast 
Starting Point  

(Extreme 
Weather 

Corrected) 

Near Term Forecast (MW) Medium Term Forecast (MW) 

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 

Ardoch DS  T1 7.8 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.8 2.8 2.8 
Battersea DS  T1/T2 21.9 8.9 9.2 9.1 9.1 9.0 9.1 9.1 9.2 9.2 9.3 9.3 
Belleville TS  T1/T2 170.05 164.9 166.6 175.4 183.5 140.0 140.0 140.0 140.0 140.0 140.0 140.0 
Belleville New DESN T3/T4 170.05 0.0 0.0 0.0 0.0 55.3 68.0 72.5 77.5 84.1 91.1 101.1 
Dobbin DS  T1/T2 16.9 15.9 15.9 15.9 6.2 6.2 6.6 7.0 7.4 7.8 8.2 8.4 
Dobbin TS  T3/T4 156.8 70.1 72.7 82.2 111.1 119.9 127.5 133.9 145.9 155.2 159.8 163.9 
Frontenac TS  T3/T4 109.3 98.6 102.3 105.2 109.2 113.1 115.8 118.3 123.6 128.2 131.7 135.3 
Gardiner TS  T1/T2 121.6 130.3 125.3 128.2 162.6 168.0 170.5 171.9 175.8 177.7 195.4 200.8 
Gardiner TS  T3/T4 111.2 46.8 57.1 57.4 57.7 57.9 79.9 84.9 86.6 88.4 90.3 92.3 
Harrowsmith DS  T1/T2 21.9 15.8 15.7 15.5 15.6 15.5 15.6 15.7 15.7 15.8 15.9 16.1 
Havelock TS  T1/T2 86.4 63.1 62.5 65.2 64.8 64.5 65.0 65.1 65.6 66.0 66.3 66.7 
Hinchinbrooke DS  T1 6.8 6.1 6.5 6.4 6.4 6.4 6.4 6.4 6.4 6.5 6.5 6.5 
Lodgeroom DS  T1/T2 21.9 8.6 8.5 8.6 8.6 8.6 8.6 8.5 8.6 8.5 8.6 8.6 
Napanee TS  T1/T2 101.7 66.6 75.2 82.4 108.4 110.9 105.2 108.3 111.6 113.0 114.3 118.2 
Northbrook DS  T1 8.4 6.0 5.9 5.9 5.9 5.8 5.8 5.9 5.9 5.9 6.0 6.0 
Otonabee TS 27.6kV T1/T2 92.52 81.7 82.6 83.9 74.5 75.3 75.7 76.0 76.4 76.9 77.5 78.2 
Otonabee TS 44kV T1/T2 97.2 81.2 82.0 77.3 79.3 82.3 85.0 85.7 88.3 89.7 90.9 91.6 
Picton TS  T1/T2 75.6 64.3 69.7 71.8 79.2 85.7 88.4 90.8 93.1 95.6 97.5 99.4 
Sharbot DS  T1 6.2 3.9 4.0 4.0 4.0 3.9 4.0 4.0 4.0 4.0 4.0 4.1 
Sidney TS  T1/T2 111.8 80.6 83.0 88.4 95.8 96.2 100.2 100.3 100.7 102.6 103.2 103.9 
Port Hope TS  T1/T2 122.6 52.0 54.2 58.3 59.6 60.3 61.1 61.5 65.2 72.2 73.0 73.9 
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Port Hope TS  T3/T4 101.7 73.4 73.7 74.5 74.7 74.8 74.9 74.9 75.0 75.3 75.7 76.3 
CTS -1     2.0 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 
CTS -2     26.1 26.1 26.3 26.6 26.8 27.1 27.3 27.5 27.7 28.0 28.2 
CTS -3     10.3 10.3 10.3 10.4 10.5 10.6 10.6 10.7 10.8 10.8 10.9 
CTS -4     0 0 0 0 0 0 0 0 0 0 0 
CTS -5     0 0 0 0 0 0 0 0 0 0 0 

 

Table A.2: P to K Region – Winter Non-Coincident – Normal Growth Net Load Forecast 

Transformer Station 
Name DESN ID LTR (MW) 

Forecast 
Starting 

Point  
(Extreme 
Weather 

Corrected) 

Near Term Forecast (MW) Medium Term Forecast (MW) 

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 

Ardoch DS  T1 10.5 3.3 3.3 3.3 3.3 3.3 3.4 3.4 3.4 3.5 3.5 3.5 
Battersea DS  T1/T2 24.3 11.9 12.2 12.2 12.3 12.3 12.4 12.4 12.4 12.5 12.5 12.6 
Belleville TS  T1/T2 183.4 158.5 159.9 172.9 184.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0 
Belleville New DESN T3/T4 183.4 0.0 0.0 0.0 0.0 59.2 75.6 82.2 90.0 98.2 107.3 119.6 
Dobbin DS  T1/T2 21.6 10.3 10.4 10.4 10.4 10.5 11.6 12.6 13.7 14.7 15.8 16.3 
Dobbin TS  T3/T4 177.7 80.2 83.5 93.5 105.6 117.5 127.8 136.3 164.7 177.0 183.0 188.4 
Frontenac TS  T3/T4 123.5 101.8 110.0 112.7 116.3 120.0 122.6 124.7 129.4 132.2 135.2 138.3 
Gardiner TS  T1/T2 143.5 128.4 123.4 126.5 159.8 165.3 168.1 169.4 173.2 175.1 192.0 197.4 
Gardiner TS  T3/T4 138.7 41.5 51.7 52.1 52.6 80.0 85.8 87.5 89.4 91.3 93.3 95.5 
Harrowsmith DS  T1/T2 24.3 19.7 20.2 20.5 20.7 20.9 21.1 21.2 21.4 21.5 21.7 21.9 
Havelock TS  T1/T2 97.2 78.2 80.5 81.5 82.7 83.5 84.3 84.7 85.3 87.5 88.3 89.2 
Hinchinbrooke DS  T1 8.6 8.2 8.4 8.5 8.6 8.7 8.7 8.8 8.9 8.9 9.0 9.1 
Lodgeroom DS  T1/T2 24.3 11.1 11.4 11.5 11.7 11.8 12.0 12.0 12.1 12.4 12.5 12.7 
Napanee TS  T1/T2 116.9 81.0 89.0 95.9 120.2 122.7 117.8 120.7 121.9 123.2 124.4 125.7 
Northbrook DS  T1 10.8 8.7 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.5 9.6 9.8 
Otonabee TS 27.6kV T1/T2 109.8 54.9 55.8 57.1 58.1 58.9 59.3 59.5 59.7 60.0 60.3 60.8 
Otonabee TS 44kV T1/T2 109.8 77.8 78.8 74.0 76.1 79.2 81.9 82.6 85.1 94.3 95.3 96.0 
Picton TS  T1/T2 89.1 60.9 68.6 70.8 78.3 85.0 87.8 90.2 92.5 94.9 96.6 98.6 



Peterborough to Kingston Region – Needs Assessment December 20, 2024                                                  

 

Sharbot DS  T1 8.4 5.4 5.6 5.7 5.7 5.8 5.8 5.9 5.9 6.0 6.0 6.1 
Sidney TS  T1/T2 111.8 77.1 76.6 82.4 96.8 97.2 102.4 103.1 104.5 107.3 108.4 109.6 
Port Hope TS  T1/T2 139.7 61.3 63.4 67.4 68.7 69.6 70.6 71.0 74.5 81.0 81.8 82.7 
Port Hope TS  T3/T4 115.9 75.6 76.1 77.1 77.6 77.9 78.3 78.3 78.5 78.9 79.3 79.9 
CTS - 1     2.0 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 
CTS - 2     26.1 26.1 26.3 26.6 26.8 27.1 27.3 27.5 27.7 28.0 28.2 
CTS - 3     10.3 10.3 10.3 10.4 10.5 10.6 10.6 10.7 10.8 10.8 10.9 
CTS - 4     5 5 5 5 5 5 5 5 5 5 5 
CTS - 5     8 8 8 8 8 8 8 8 8 8 8 
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Table A.3: P to K Region Summer Non-Coincident – High Growth Net Load Forecast 

Transformer Station 
Name DESN ID LTR (MW) 

Forecast 
Starting 

Point  
(Extreme 
Weather 

Corrected) 

Near Term Forecast (MW) Medium Term Forecast (MW) 

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 

Ardoch DS  T1 7.8 2.7 2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.9 2.9 3.0 
Battersea DS  T1/T2 21.9 8.9 9.4 9.5 9.6 9.7 9.7 9.7 9.8 9.9 10.0 10.1 
Belleville TS  T1/T2 170.05 164.9 167.4 180.7 192.7 140.0 140.0 140.0 140.0 140.0 140.0 140.0 
Belleville New DESN T3/T4 170.05 0.0 0.0 0.0 0.0 70.4 89.5 96.3 103.8 113.7 124.2 139.2 
Dobbin DS  T1/T2 16.9 15.9 15.9 16.0 6.0 6.0 6.6 7.2 7.8 8.4 9.1 9.3 
Dobbin TS  T3/T4 156.8 70.1 73.9 88.2 131.6 144.8 156.1 165.8 183.8 197.8 204.7 210.7 
Frontenac TS  T3/T4 109.3 98.6 104.2 108.5 114.5 120.3 124.4 128.2 136.1 143.0 148.2 153.6 
Gardiner TS  T1/T2 121.6 130.3 137.7 142.1 193.7 201.7 205.5 207.6 213.4 216.3 242.9 251.0 
Gardiner TS  T3/T4 111.2 46.8 62.2 62.6 63.1 63.4 96.4 103.9 106.4 109.1 112.0 115.0 
Harrowsmith DS  T1/T2 21.9 15.8 16.0 16.3 16.5 16.7 16.8 16.9 16.9 17.1 17.4 17.6 
Havelock TS  T1/T2 86.4 63.1 63.8 67.9 68.4 69.0 69.8 69.9 70.6 71.2 71.7 72.2 
Hinchinbrooke DS  T1 6.8 6.1 6.7 6.7 6.8 6.9 6.9 6.9 7.0 7.0 7.1 7.1 
Lodgeroom DS  T1/T2 21.9 8.6 8.7 8.7 8.8 8.8 8.8 8.9 8.9 9.0 9.1 9.2 
Napanee TS  T1/T2 101.7 66.6 79.5 90.3 129.4 133.0 141.5 146.1 151.1 153.1 155.1 161.0 
Northbrook DS  T1 8.4 6.0 6.1 6.1 6.2 6.2 6.3 6.3 6.4 6.4 6.5 6.5 
Otonabee TS 27.6kV T1/T2 92.52 81.7 83.0 85.0 99.0 100.2 100.8 101.3 101.8 102.6 103.5 104.5 
Otonabee TS 44kV T1/T2 97.2 81.2 82.4 89.6 92.7 97.2 101.2 102.3 106.1 108.3 110.0 111.1 
Picton TS  T1/T2 75.6 64.3 72.4 75.5 86.6 96.5 100.4 104.1 107.5 111.2 114.1 117.0 
Sharbot DS  T1 6.2 3.9 4.1 4.1 4.2 4.2 4.2 4.2 4.3 4.3 4.3 4.4 
Sidney TS  T1/T2 111.8 80.6 84.1 92.3 103.4 104.0 109.9 110.1 110.7 113.5 114.5 115.6 
Port Hope TS  T1/T2 122.6 52.0 55.3 61.5 63.3 64.4 65.6 66.2 71.7 82.3 83.5 84.9 
Port Hope TS  T3/T4 101.7 73.4 73.8 75.1 75.4 75.5 75.7 75.7 75.9 76.3 76.9 77.7 
CTS -1     2.0 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 
CTS -2     26.1 26.1 26.3 26.6 26.8 27.1 27.3 27.5 27.7 28.0 28.2 
CTS -3     10.3 10.3 10.3 10.4 10.5 10.6 10.6 10.7 10.8 10.8 10.9 
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CTS -4     0 0 0 0 0 0 0 0 0 0 0 
CTS -5     0 0 0 0 0 0 0 0 0 0 0 

 

Table A.4: P to K Region – Winter Non-Coincident – High Growth Net Load Forecast 

Transformer Station 
Name DESN ID LTR (MW) 

Forecast 
Starting 

Point  
(Extreme 
Weather 

Corrected) 

Near Term Forecast (MW) Medium Term Forecast (MW) 

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 

Ardoch DS  T1 10.5 3.3 3.3 3.3 3.3 3.4 3.4 3.5 3.5 3.6 3.6 3.7 
Battersea DS  T1/T2 24.3 11.9 12.3 12.4 12.5 12.6 12.6 12.6 12.7 12.7 12.8 12.9 
Belleville TS  T1/T2 183.4 158.5 160.6 180.2 196.7 140.0 140.0 140.0 140.0 140.0 140.0 140.0 
Belleville New DESN T3/T4 183.4   0.0 0.0 0.0 79.6 104.1 114.0 125.8 138.1 151.6 170.1 
Dobbin DS  T1/T2 21.6 10.3 10.4 10.4 10.5 10.5 12.2 13.7 15.3 16.9 18.6 19.2 
Dobbin TS  T3/T4 177.7 80.2 85.2 100.2 118.2 136.1 151.5 164.3 206.9 225.4 234.4 242.4 
Frontenac TS  T3/T4 123.5 101.8 114.0 118.1 123.6 129.0 133.0 136.2 143.2 147.4 151.8 156.6 
Gardiner TS  T1/T2 143.5 128.4 135.9 140.5 190.4 198.7 202.9 204.9 210.6 213.4 238.8 246.9 
Gardiner TS  T3/T4 138.7 41.5 56.8 57.4 58.1 99.2 107.9 110.5 113.3 116.2 119.3 122.5 
Harrowsmith DS  T1/T2 24.3 19.7 20.5 20.9 21.2 21.5 21.8 22.0 22.2 22.4 22.7 23.0 
Havelock TS  T1/T2 97.2 78.2 81.7 83.2 84.9 86.1 87.4 88.0 88.8 92.1 93.3 94.7 
Hinchinbrooke DS  T1 8.6 8.2 8.5 8.6 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 
Lodgeroom DS  T1/T2 24.3 11.1 11.6 11.8 12.0 12.2 12.4 12.5 12.7 13.0 13.2 13.5 
Napanee TS  T1/T2 116.9 81.0 93.0 103.3 139.8 143.6 150.9 155.3 157.0 159.0 160.7 162.8 
Northbrook DS  T1 10.8 8.7 9.0 9.2 9.3 9.5 9.6 9.7 9.8 10.0 10.1 10.3 
Otonabee TS 27.6kV T1/T2 109.8 54.9 56.3 58.2 59.8 61.0 61.5 61.8 62.1 62.5 63.1 63.8 
Otonabee TS 44kV T1/T2 109.8 77.8 79.3 86.5 89.7 94.2 98.4 99.5 103.2 116.9 118.5 119.6 
Picton TS  T1/T2 89.1 60.9 72.5 75.8 87.0 97.0 101.2 104.8 108.3 111.9 114.5 117.4 
Sharbot DS  T1 8.4 5.4 5.7 5.8 5.9 6.0 6.0 6.1 6.2 6.2 6.3 6.4 
Sidney TS  T1/T2 111.8 77.1 77.8 86.5 108.1 108.6 116.5 117.5 119.6 123.8 125.5 127.2 
Port Hope TS  T1/T2 139.7 61.3 64.5 70.4 72.5 73.8 75.2 75.8 81.0 90.8 92.0 93.4 
Port Hope TS  T3/T4 115.9 75.6 76.3 77.9 78.6 79.0 79.6 79.7 80.0 80.5 81.2 82.1 
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CTS - 1     2.0 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 
CTS - 2     26.1 26.1 26.3 26.6 26.8 27.1 27.3 27.5 27.7 28.0 28.2 
CTS - 3     10.3 10.3 10.3 10.4 10.5 10.6 10.6 10.7 10.8 10.8 10.9 
CTS - 4     5 5 5 5 5 5 5 5 5 5 5 
CTS - 5     8 8 8 8 8 8 8 8 8 8 8 
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Appendix B: Lists of Step-Down Transformer Stations 
No. Transformer Station  Voltage (kV) Supply Circuits 

1 Ardoch DS (T1) 115 B1S 
2 Battersea DS (T1/T2) 115 S1K 
3 Belleville TS (T1/T2) 230 T25B, H23B 
4 Dobbin DS (T1/T2) 115 P3S, P4S 
5 Dobbin TS (T3/T4) 115 Q20H, Q20A 
6 Frontenac TS (T3/T4) 115 B5QK, Q3K 
7 Gardiner TS (T1/T2) 230 X4H, X2H 
8 Gardiner TS (T3/T4) 230 X2H, X4H 
9 Harrowsmith DS (T1/T2) 115 B5QK 

10 Havelock TS T1/T2 115 T31H, H27H 
11 Hinchinbrooke DS (T1) 115 B5QK 
12 Lodgeroom DS (T1/T2) 115 B1S 
13 Napanee TS (T1) 230 X21, X22 
14 Northbrook DS (T1) 115 B1S 
15 Otonabee TS (T1/T2) 27.6 230 T22C, T31H 
16 Otonabee TS (T1/T2) 44 230 T22C, T31H 
17 Picton TS (T1/T2) 230 X21, X22 
18 Sharbot DS (T1) 115 B5QK 
19 Sidney TS (T1/T2) 115 Q12AT, Q6S 
20 Port Hope TS (T1/T2) 115 P3S, P4S 
21 Port Hope TS (T3/T4) 115 P3S, P4S 

 

Appendix C: Lists of Transmission Circuits 
No. Connecting Stations Circuit ID Voltage (kV) 

1 Hinchinbrooke SS – Lennox TS X1H, X2H, X3H, X4H 230 
2 Picton TS – Lennox TS X21, X22 230 
3 Belleville TS – Hinchinbrooke SS H23B 230 
4 Hinchinbrooke SS – Havelock TS H27H 230 
5 Dobbin TS – Chenaux TS X1P 230 
6 Dobbin TS – Chat Falls GS C27P 230 
7 Clarington TS – Havelock TS T32H 230 
8 Chat Falls GS – Havelock TS C25H 230 
9 Clarington TS – Chat Falls GS T22C 230 
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10 Cherrywood TS – Dobbin TS P15C 230 
11 Clarington TS – Belleville TS T25B 230 
12 Dobbin TS – Sidney TS P3S, P4S 115 
13 Cataraqui TS – Sidney TS Q6S 115 
14 Barrett Chute TS – Sidney TS B1S 115 
15 Cataraqui TS – Frontenac TS Q3K 115 
16 Cataraqui TS – Frontenac TS to Barrett Chute TS B5QK 115 

 

Appendix D: List of LDC’s 
 

No. Name of LDC 

1 Hydro One Distribution 

2 Elexicon Energy Inc. 

3 Kingston Hydro Corporation 

4 Lakefront Utilities Inc. 

5 Eastern Ontario Power Inc. 
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Appendix E: List of Municipalities in the P to K Region 
No. Name of Municipality 

1 Municipality of Clarington 

2 City of Kingston 
3 County of Frontenac 
4 Township of North Frontenac 
5 Township of South Frontenac 
6 Township of Central Frontenac 
7 Township of Frontenac Islands 

8 City of Belleville  
9 City of Quinte West  

10 Municipality of Centre Hastings 
11 Municipality of Hastings Highlands 
12 Municipality of Marmora and Lake 
13 Municipality of Tweed 

14 Town of Bancroft 

15 Town of Deseronto 
16 Township of Carlow/Mayo 
17 Township of Faraday 
18 Township of Limerick 
19 Township of Madoc 

20 Township of Stirling-Rawdon 

21 Township of Tudor & Cashel 
22 Township of Tyendinaga 
23 Township of Wollaston 
24 Municipality of Brighton 
25 Town of Cobourg 

26 Municipality of Port Hope 

27 Municipality of Trent Hills 
28 Township of Alnwick/Haldimand 
29 Township of Cramahe 
30 Township of Hamilton 
31 City of Peterborough 

32 Township of Asphodel-Norwood 

33 Township of Cavan Monaghan 
34 Township of Douro-Dummer 
35 Township of Havelock-Belmont-Methuen 
36 Township of North Kawartha 
37 Township of Otonabee-South Monaghan 

38 Township of Selwyn 
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39 Municipality of Trent Lakes 

40 Prince Edward  
41 Town of Greater Napanee 
42 Township of Addington Highlands 
43 Township of Loyalist 
44 Township of Stone Mills 
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Appendix F: 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 Ontario Resource and Transmission Assessment Criteria 
PF Power Factor 
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 

 


















































































































































































































































































































	Elexicon Energy Inc.
	Hydro One Networks Inc.

